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Foreword
This Technical Specification has been produced by the 3@ Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an
identifying change of release date and an increase in version number as follows:

Version x.y.z
where;
x thefirst digit:
1 presented to TSG for information;
2 presented to TSG for approval;
3 or greater indicates TSG approved document under change control.

y the second digit isincremented for all changes of substance, i.e. technical enhancements, corrections,
updates, etc.

z thethird digit isincremented when editorial only changes have been incorporated in the document.
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1 Scope

The present document defines the Stage 2 description for the Local Call Local Switch feature. Local Call Local Switch
may be implemented in both BICC based CS core networks as defined in 3GPP TS 23.205 [2] and SIP-1 based CS core
networks as defined in 3GPP TS 23.231 [3], with a GSM/EDGE Radio Access Network supporting either TDM based
or IP based A interface.

This stage 2 shall cover the information flows between the GM SC server, MSC server and media gateways that are
required to support Local Call Loca Switching highlighting the specific requirementsin addition to those defined for
BICC based CS core networks 3GPP TS 23.205 [2] and SIP-1 based CS core networks 3GPP TS 23.231 [3]. Note that
nothing in the present document shall preclude an implementation of a combined MSC Server and MGW. The present
document shall show the CS core network termination of the A interface, and the information flows between the BSS
and the MSC server, in order to cover the information flow stimulus to the core network and describe the interaction
with the supplementary and value added services and capabilities.

The present document specifies functions, procedures and information which apply to GERAN Iu mode. However,
functionality related to GERAN Iu mode is neither maintained nor enhanced.

2 References

The following documents contain provisions which, through reference in this text, constitute provisions of the present
document.

- References are either specific (identified by date of publication, edition number, version number, etc.) or
non-specific.

- For aspecific reference, subsequent revisions do not apply.

- For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM document), a non-specific reference implicitly refers to the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 23.205: "Bearer-independent circuit-switched core network; Stage 2.

[3] 3GPP TS 23.231: "SIP-1 based Circuit Switched Core Network; Stage 2.

[4] 3GPP TS 23.153: "Out of band transcoder control; Stage 2".

[5] ITU-T Recommendation Q.1902.3 (07/2001): "Bearer independent call control (Capability set 2)
and Signalling System No.7 ISDN User part: Formats and Codes".

[6] 3GPP TS 29.205: "Application of Q.1900 series to bearer-independent Circuit Switched (CS) core
network architecture; Stage 3".

[7] 3GPP TS 48.008: "Mobile Switching Centre - Base Station system (MSC-BSS) interface; Layer 3
specification”.

[8] 3GPP TS 23.002: "Network architecture”.

[9] 3GPP TS 23.009: "Handover procedures'.

[10] 3GPP TS 29.231: "Application of SIP-1 Protocols to Circuit Switched (CS) core network
architecture; Stage 3".

[11] 3GPP TS 29.232: "Media Gateway Controller (MGC) - Media Gateway (MGW) interface; Stage
3".

[12] 3GPP TS 29.002: "Mobile Application Part (MAP) specification”.
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3 Definitions, symbols and abbreviations
3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TR 21.905 [1] and the following apply. A
term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

BSSID: A globally unique identifier of a Base Station Subsystem (BSS).

call leg: The access link between the mobile station and the Core Network. A mobile to mobile call consists of two call
legs and the link through the Core Network.

call leg correlation: The process within the BSS to search for the other call-leg(s) of a (potential) Intra-BSS call by
appropriate means.

intra-BSS call: A mobile to mobile voice call involving two mobile stations connected to the same BSS.

intra-BSS call detection: Determination that both call legs are within the same BSS.
local call: An Intra-BSS call that can be locally switched by the BSS.

locally switched call: A local call with adirect local path between the Call-legs, switched by the BSS.

3.2 Symbols

For the purposes of the present document, the following symbols apply:

A Interface between the BSC and the MSC-S

Abis Interface between the BSC and the BTS

i intermediate node prefix.

Mc Interface between the (G)M SC-S and the MGW.

Nc The NNI call control interface between (G)M SC servers

0 originating side prefix, e.g. oUE, oBSS, oM SC, oMGW for nodes and e.g. 0A-interface,
oAssignment Request etc for interfaces, messages etc.

t terminating side prefix , e.g. tUE, tBSS, tMSC, tMGW and e.g. tA-interface, tAssignment Request

etc for interfaces, messages etc.

3.3 Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An
abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in
TR 21.905[1].

AolP A over IP, using IP as the bearer of the user plane of A interface
AoTDM A over TDM, using TDM as the bearer of the user plane of A interface
APM Application Transport Mechanism
coT Continuity message
GCR Global Call Reference
LCLS Local Call Local Switch
OoBTC Out of Band Transcoder Control
4 Main Concepts
4.1 General

Loca Call Local Switch provides the capability for the user plane to be locally switched (e.g. voice datain user planeis
not backhauled to the CS core network) for calls that are generated and terminated by users that are served by the same
BSS. The result is saving on transmission resource of the Abis and/or A interface.

Local Call Local Switch shall only be considered for a CS voice call and is transparent to the end user.
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Figure 4.1.1 shows an example of Local Call Local Switching. It highlights only the main nodes and interfaces and
differentiates between "originating” nodes and interfaces (OUE, oBTS, oM SC, oMGW, o0Abis, 0A) and "terminating"
nodes and interfaces (tMSC, tMGW, tBTS, tUE, tAbis, tA). It aso includes an Intermediate M SC server and MGW
(iMSC, iMGW), which may be a (G)M SC server or other intermediate CN control node and its MGW.

BSC

(with local switching
Capability)

Figure 4.1.1: Example of Local Call Local Switching

The "active" User Plane path is shown with athick, solid blue line for the case that Local Switching is provided
between two BTS's, while the "inactive" User Plane path, i.e. the two Abis-links, the two A-links and the links within
the Core Network are not carrying traffic and are therefore marked with thin, dotted blue lines. The Control Plane paths
are shown in solid red lines.

Local Call Local Switch is attempted to be instantiated during call establishment. During this phase, negotiation for
support of LCLS s performed within the Core Network and requests to correlate and connect the call legs are made to
the BSS when LCLSis successfully negotiated. I nteraction with existing supplementary services and

handover/rel ocation are supported. Depending on the scenario this may require a break of an existing locally switched
call where the voice data on user plane shall be routed via the core network, or a (re)establishment of alocally switched
call where the voice data on user plane shall be locally switched in the BSS.

Local Call Local Switch may be supported on both TDM based A interface (AoTDM) and IP based A interface (Aol P).

Loca Call Loca Switch may be implemented on both a BICC based CS core network and a SIP-I based CS core
network and therefore the main concepts that are defined within 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3]
respectively, also apply to Local Call Loca Switch.

The MSC server isin charge of call control, supplementary services and gives permission (or denies) as to whether
local switching may be applied. When the MSC server has granted the permission to apply LCLS, the BSC makes the
final operation decision whether to establish LCL S (dependent on alignment of codecs, BTS's supporting local
switching, resource available, status of its BTS's, the state of itsradio legs).

4.2 LCLS Negotiation
4.2.1 General concept of LCLS negotiation

LCL S negotiation is required within the Core Network in order to determine if al of the MSC servers and intermediate
nodes, including GMSC servers, in the call control path support and allow the activation of the LCL S functionality.
L CL S negotiation may result in LCLS not being permitted for the following reasons:

- AnMSC server node or intermediate node, including GM SC server node, has not been upgraded to support the
LCLSfunctionality.

- Itisprevented dueto specific interactions e.g. Supplementary Services, operator determined restriction of LCLS,
etc.

Additionally the LCLS negotiation may result in local call local switch being permitted but with certain configurations
for user plane connectivity to the BSS depending on the network requirements, for example periodic signalling of pre-
paid tones.
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The LCLS negotiation Information Elements (L CLS-Negotiation Request, LCL S-Negotiation Response and LCLS-
Configuration-Preference) are explicitly signalled on the Nc Interface. The LCLS-Negotiation Request IE and LCLS-
Configuration-Preference |E are signalled during call establishment where the originating MSC server starts LCLS
negotiation.

Depending on the support of LCLS, the M SC servers and intermediate nodes, including GM SC server, in the call
control path may remove the L CL S-Negotiation Request | E and the L CL S-Configuration-Preference |E from further
signalling on the Nc interface (e.g. if node does not support LCLS), or modify the contents of the LCLS-Negotiation
Request |E (e.g. if LCLSisnot allowed for the subscriber), or modify the LCL S-Configuration-Preference IE (e.g. if
LCLSisalowed and bicasting isrequired during LCLYS).

The following properties are signalled in the LCL S-Configuration-Preference Information Element for "LCLS s
Allowed" to allow each node to indicate what level of user data connection it requires:

- Need_Receive Forward = No/Yes; thisindicatesif the node needs to receive UL data from the originating UE.

- Need_Receive Backward = No/Y es; thisindicatesif the node needs to receive UL data from the terminating UE.
- Need_Send Forward = No/Yes; thisindicatesif the node needs to insert user data toward the terminating UE.

- Need_Send_Backward = No/Yes; thisindicates if the node needs to insert user data toward the originating UE

The default value "No" means that no Core Network user data requirement exists. If a node receivesthe LCLS
Negotiation Request | E and the LCL S-Configuration-Preference |E and if any of the parameters of the LCLS-
Configuration-Preference IE is set to "Yes' it shall not change them; it may however change any parameter to "Yes'.
However in the backward direction, the received parameters of the LCLS Negotiation Response |1E and the LCLS-
Configuration-Preference | E shall not be modified.

The LCLS configuration preference that is negotiated on the core network path allows the oM SC server and the tMSC
server to request the correct LCL S configuration from the BSS (see sub-clause 4.6.2) on the originating and the
terminating leg.

Table4.2.1.1 shows all possible LCL S configuration preferences and the related L CL S configurations requested from
the BSS on the originating and the terminating leg.
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Table 4.2.1.1: Final LCLS configuration preference negotiated on the Core Network path and the
related LCLS configuration requested from the BSS
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Negotiated value of LCLS-Configuration- _ .
Preference IE Resulting LCLS Resulting LCLS
confi confi
gurat gurat
ion ion
Need_ Need_ Need_ Need_ reque reque
receive_ send_ receive_ send_ sted sted
forward | backward | backward | forward from from
oM S tMSC
Cto to
0BSS tBSS
connected both-way in the connected both-way in the
1 No No No No BSS BSS
q connected both-way in the
2 No No No Yes connected g%tg-way in the BSS and send access DL
from the Core Network
connected both-way in the COTTEEE BOUEy Ji e
3 No No Yes No BSS y BSS and bi-casted UL to the
Core Network
connected both-way in the
. BSS and bi-casted UL to the
4 No No Yes Yes connected g%tg-way in the Core Network and send
access DL from the Core
Network
connected both-way in the .
5 No Yes No No BSS and send access DL BINEEEY ggtg-way It
from the Core Network
connected both-way in the connected both-way in the
6 No Yes No Yes BSS and send access DL BSS and send access DL
from the Core Network from the Core Network
connected both-way in the .
connected both-way in the
BSS and send access DL .
7 No Yes Yes No T Y o e BSS angobrlécsz';e/vdorlf(L to the
local DL
] connected both-way in the
cenetizd bolinezy [ e BSS and bi-casted JL to the
8 No Yes Yes Yes frc?n??hgngos;gnNde?\fv%ﬁsb[l)(;_ck Core Network and send
' access DL from the Core
local DL Network
COTMETLEL Ry [7 (i connected both-way in the
9 Yes No No No BSS and bi-casted UL to the BSS
Core Network
q connected both-way in the
connected both-way in the
. BSS and send access DL
10 Yes No No Yes BSS and bi-casted UL to the from the Core Network, block
Core Network local DL
connected both-way in the .
. connected both-way in the
11 Yes No Yes No BSS and bi-casted UL 10 the BSS and bi-casted UL to the
Core Network Core Network
connected both-way in the
connected both-way in the BSS and bhi-casted UL to the
12 Yes No Yes Yes BSS and bi-casted UL to the Core Network and send
Core Network access DL from the Core
Network, block local DL
connected both-way in the
BSS and bi-casted UL to the .
13 Yes Yes No No Core Network and send COTEEEE g%tg-way e
access DL from the Core
Network
connected both-way in the .
BSS and bi-casted UL to the ?ggegézdsgghhggigég t[?f
14 Yes Yes No Yes Core Network and send
from the Core Network, block
access DL from the Core local DL
Network
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Negotiated value of LCLS-Configuration- _ .
Preference IE Resulting LCLS Resulting LCLS
confi confi
gurat gurat
ion ion
Need_ Need_ Need_ Need_ reque reque
receive_ send_ receive_ send_ sted sted
forward | backward | backward | forward from from
oM S tMSC
Cto to
0BSS tBSS
connected both-way in the
BSS and bi-casted UL to the connected both-way in the
15 Yes Yes Yes No Core Network and send BSS and bi-casted UL to the
access DL from the Core Core Network
Network, block local DL
connected both-way in the connected both-way in the
BSS and bi-casted UL to the BSS and bi-casted UL to the
16 Yes Yes Yes Yes Core Network and send Core Network and send
access DL from the Core access DL from the Core
Network, block local DL Network, block local DL

A Core Network node can optionally request that its related MGW isolates the access side termination from the network
side termination in order to avoid any forwarding of data that it receives from another network entity (Core Network
node or BSS). Isolation of the access termination is possible when user data need not be transported from the oBSS or
the tBSS through the complete core network and in this case the LCLS configuration, which is sent to the oBSS or the
tBSS based on the final LCLS configuration preference does not include the request to block local DL user data.

Figure 4.2.1.1 shows an example of how the user plane data can be configured as a result of the CN LCL S Negotiation.
The precise LCLS configuration settings for each permutation of LCLS configuration preference options are specified
inTable4.2.1.1.

LCLS-Negotiation Request;
LCLS-Configuration-

preference

A

MSC-S-o

LCLS-Negotiation

Response; LCLS-

Configuration-preference

MSC-S-i

eV

LCLS-Negotiation Request;
LCLS-Configuration-

preference

LCLS-Negotiation
Response; LCLS-

Configuration-preference

MSC-S-t

UL data
requested
from tUE

UL data
requested
from oUE

MGW-i~

User Plane (connection)

Local DL data not

BSS-1/
BSS-2

blocked by BSS

K

Local DL
data blocked

by BSS

UE-o

UE-t

>

Figure 4.2.1.1: General concepts for LCLS configurations as a result of LCLS Negotiation.

Annex A provides further examples of LCLS negotiation in the CN and LCLS configuration in the BSS.
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4.2.2 (void)
4.2.3  (void)

4.2.4  General concept of LCLS Configuration Preference Modification
LCL S Configuration preferences may be modified during an ongoing call.

The LCLS Configuration Change Request message may be signalled mid-call to attempt to establish LCLS or modify
LCLS configuration preferences, for example for mid-call tones or announcements. Any core network node that
requires change of the LCL S configuration preferences may initiate the LCL S Configuration Change Request.

Change of the LCLS configuration preferences may only be initiated after Answer.

NOTE 1: Prior to Answer message being returned the call is considered to be in the set-up phase and then
subsequent L CL S Negotiation Response and L CL S-Configuration-Preference | Es can be sent within the
call establishment messages (e.g. APM, ACM, CPG).

Only after the node has aready handled the LCL S Negotiation procedure it may initiate a Change of the LCLS
configuration preferences. If a node does not respond to the LCL S Negotiation then it shall not trigger a change of the
LCL S configuration preferences at alater timein the call.

NOTE 2: Take Call Waiting for example, the call will trigger an LCL S Negotiation towards the called party since it
isacall establishment from the calling parties perspective.

When receiving the LCLS Configuration Change Request message, the other nodes can only accept or reject the request
without any modifications. If another node wishes to make further changesto the LCL S configuration preference
settings it can initiate its own modification of the L CL S-Configuration-Preference | E settings after the ongoing change
of the LCL S configuration preference procedure is completed.

The initiating node shall signal the LCL S Configuration Change Request message in the direction (originating leg or
terminating leg or both — but only for Intermediate Node) that it requires the LCLS configuration preference settings to
be changed.

If the intermediate node receives the LCL S Configuration Change Request message and it does not accept the requested
changesto the LCL S configuration preferencesit shall immediately return LCLS Configuration Change Request
Acknowledge message indicating the same requested L CL S-Configuration-Preference | E settings and with the LCLS-
Configuration-Change Result |E indicating rejection of the requested LCL S configuration change. Otherwise if the
intermediate node accepts the requested changes to the LCL S configuration preferences it shall forward the received
LCL S Configuration Change Request message containing the L CL S-Configuration-Change Request 1E and the LCLS-
Configuration-Preference | E to its subsequent (succeeding/preceding) node.

If the node which terminates the LCL S Configuration Change Request is the oM SC server or the tM SC server and it
accepts the requested changes to the LCLS configuration preferences it shall return the LCLS Configuration Change
Request Acknowledge message indicating the same requested LCL S configuration preferences and with the
L CL S=Configuration-Change Result | E indicating acceptance of the LCLS Configuration Change Request.

If the node which terminates the LCL S Configuration Change Request is the oM SC server or the tM SC server and it
does not accept the requested changes to the LCL S configuration preferencesit shall return the LCLS Configuration
Change Request Acknowledge message indicating the same requested LCL S configuration preferences and with the
L CLS-Configuration-Change Result | E indicating rejection of the LCL S Configuration Change Request.

On receipt of the LCLS Configuration Change Request Acknowledge message from the succeeding/preceding node the
intermediate node shall forward it to its subsequent (preceding/succeeding) node.

The change of the LCLS configuration preferences procedure is completed:

- for the node that receives the LCLS Configuration Change Request message when it sendsthe LCLS
Configuration Change Request Acknowledge message;

- for the node which initiates the LCL S Configuration Change Request when it receivesthe LCLS Configuration
Change Request Acknowledge message.
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NOTE 3: If the node which initiates the LCL S Configuration Change Request receives the LCLS Configuration
Change Request Acknowledge with the LCL S-Configuration-Change Result | E indicating rejection the
node can trigger an LCL S Break as described in sub-clause 7.2.1, specific applications such asinsertion
of tones or announcements will dictate this and are described in subsequent sections.

If LCLS Negotiation has occurred during call establishment and a handover occurs prior to answer which changes the
LCLS configuration preferences (from a previously agreed "No" to a"Yes") then the node shall wait until after Answer
before requesting the modification of the LCLS configuration preferences.

NOTE 4: Inter-M SC Handover during call establishment can result in an outstanding |IAM — oM SC has sent |AM
forward and then performs Inter-M SC Handover — which could result in the LCLS configuration
preferences being out of alignment prior to Answer, the MSC can then defer sending the LCLS-
Connect_Control reguest to its BSSiif it wishesto prevent LCLS until it has performed a modification of
the LCLS configuration preferences.

4.3 LCLS Call Leg Correlation
4.3.1 General

LCLS call leg correlation isrequired in order to allow the BSS to identify that two call legs that are part of the same call
are within the same BSS, and therefore can be correlated together to be a candidate for Local Call Local Switching.

The originating MSC server shall generate a Global Call Reference (GCR) Information Element which isaglobally
unique call identifier for the duration of the call and needs to be sent to all nodes in the routing path. The Global Call
Referenceis further detailed within clause 11.

The originating MSC server and the terminating M SC server shall include the GCR Information Element in the
ASSIGNMENT REQUEST and HANDOVER REQUEST messages.

See Clause 6 for the detailed descriptions and related call flows for the call establishment procedures.

The GCR may additionally be signalled within the core network for supplementary service interaction with LCLS and
Inter-M SC Handover, thisis further detailed in Clause 13 and Clause 8 respectively.

On receipt of a GCR Information Element, if the BSS supports LCLS, the BSS shall store the GCR for each call leg
until the call isreleased or that call leg is handed over to another BSS.

NOTE: theinclusion of the LCLS-BSS-Status | E in the response indicates to the MSC server that the BSS
supports LCLS.

If the GCR and LCLS-Configuration Information Elements are included in the ASSIGNMENT REQUEST message,
without the L CL S-Correlation-Not-Needed Information Element (see optional Intra-Network Detection, Sub-clause
4.3.2 and optiona Intra-BSS Call Detection, Sub-clause 4.3.3), the BSS shall perform call leg correlation and send the
LCLS-BSS-Status Information Element with the correct value within the ASSIGNMENT COMPLETE message.

If the GCR and LCLS-Configuration Information Elements are included in the HANDOV ER REQUEST message, the
BSS shall perform call leg correlation and send the LCLS-BSS-Status I nformation Element with the correct value
within the HANDOVER COMPLETE messages.

If the GCR, LCLS-Configuration and L CLS-Correlation-Not-Needed Information Elements are included (see optional
Intra-Network Call Detection, Sub-clause 4.3.2 and optional Intra-BSS Call Detection, Sub-clause 4.3.3) in the
ASSIGNMENT REQUEST message, the BSS shall either:

- not perform any call leg correlation, but only store the GCR for the assigned call leg and send the LCLS-BSS-
Status Information Element with the value " Call Not Possible to be Locally Switched" within the
ASSIGNMENT COMPLETE;

or

- ignore the LCLS-Correlation-Not-Needed Information Element, store the GCR and perform call leg correlation,
and send the LCLS-BSS-Status Information Element with the correct value within the ASSIGNMENT
COMPLETE message.
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4.3.2 Optional Intra-Network Call Detection
4321 General

As an option during call establishment, the tM SC server or the tBSS may utilise the Network 1D within the Global Call
Reference in order to determine whether the call is an intra-network call (e.g. compare the Network 1D within the GCR
with the Network ID of the tM SC server).

4.3.2.2 Intra-Network Call Detection within the tMSC server
The terminating M SC-Server may perform an intra-network call detection as follows:

- if the Network ID in the GCR is the same as the Network 1D of the terminating M SC-Server it means that the
cal isan intra-network call and the terminating M SC-Server shall proceed as for the case if no Intra-Network
Call Detection is performed i.e. including the GCR and L CLS-Configuration Information Elements, but not
including the LCL S-Correlation-Not-Needed Information Element, within the ASSIGNMENT REQUEST

message.

- if the Network 1D in the GCR is different from the Network 1D of the terminating M SC-Server it means that the
call isnot an intra-network call and the terminating M SC-Server shall include GCR, LCL S-Configuration, and
LCLS-Correlation-Not-Needed Information Elements within the ASSIGNMENT REQUEST message.

NOTE: Intra-Network call detection within the tM SC server can minimize the processing in some BSS
implementations.

4.3.2.3 Intra-Network Call Detection within the tBSS
When receiving a GCR Information Element the tBSS may perform intra-network call detection as follows:

- if the Network ID in the GCR is the same as the Network 1D of the terminating BSS it means that the call isan
intra-network call and the terminating BSS shall perform call leg correlation.

- if the Network ID in the GCR is different from the Network ID of the terminating BSS it meansthat the call is
not an intra-network call and the terminating BSS shall only store the GCR for the assigned call leg and does not
need to perform call leg correlation.

The tBSS shall indicate the resulting outcome to the tM SC server in the LCLS-BSS-Status Information Element within
the Assignment Compl ete.

4.3.3  Optional Intra-BSS Call Detection
4.3.3.1 General

As an option during call establishment, the tM SC server or tBSS may utilize the oBSS Node ID within the Call
Reference ID of the GCR, in order to determine whether the call isan intra-BSS call (e.g. compare the oBSS Node ID
with the tBSS Node I1D) as described below.

NOTE: After the oMSC server has generated the GCR IE, an Inter-BSS handover may occur at the originating
side, therefore the encapsulated BSS ID is no longer the same asthe BSS ID of the new Target BSS (see
also sub-clause 8.4.1.1). Dueto that, the result of the "BSS ID Pre-Check™ procedure may be incorrect
leading to "LCLS-Correlation-Not-Needed" indication being sent to the tBSS whilst the new target BSS
could in fact be the same as the tBSS. If the tBSS does not perform the correlation of the GCR then the
information in the Assignment Complete message may also be inaccurate (the LCL S-BSS-Status | E may
indicate "call not possible to be locally switched" instead of "call not yet locally switched"). If thetMSC
server indicates "L CLS-Correlation-Not-Needed" and the Inter-BSS handover has occurred at the oUE
into the same BSS as the tUE but after signalling the GCR | E and the tBSS does perform full GCR
correlation then the LCLS-BSS-Status will indicate accurately that the call can be locally switched.

4.3.3.2 Intra-BSS Call Detection within the tMSC server
The terminating M SC-Server performsintra-BSS call detection as follows:

- if theoBSS Node ID in the GCR is the same as the terminating BSS Node ID, the terminating M SC-Server shall
proceed as for the case when no Intra-BSS Call Detection is performed i.e. including the GCR and LCLS-

ETSI



3GPP TS 23.284 version 15.0.0 Release 15 22 ETSI TS 123 284 V15.0.0 (2018-07)

Configuration Information Elements, but not including the L CL S-Correlation-Not-Needed Information Element,
inthe ASSIGNMENT REQUEST message (if LCLS is otherwise allowed from CN point of view).

- if the oBSS Node ID in the GCR is different from the terminating BSS Node ID, the terminating M SC-Server
shall include the GCR, LCL S-Configuration, and LCL S-Correlation-Not-Needed Information Elements within
the ASSIGNMENT REQUEST message.

NOTE: Intra-BSS call detection within the tM SC server can minimize the processing in some BSS
implementations.

4.3.3.3 Intra-BSS Call Detection within the tBSS
When receiving a GCR Information Element the tBSS may perform intra-BSS call detection asfollows:

- if theoBSS Node ID in the GCR is the same as the BSS Node ID of the terminating BSS the terminating BSS
shall perform call leg correlation.

- if theoBSS Node ID in the GCR is different from the BSS Node ID of the terminating BSS the terminating BSS
shall only store the GCR for the assigned call leg and does not perform call leg correlation.

The tBSS shall indicate the resulting outcome to the tM SC server in the LCLS-BSS-Status Information Element within
the ASSIGNMENT COMPLETE message.

4.4 LCLS Connection Control

LCLS connection control enables the Core Network to indicate to the BSS when the call is requested to be locally
switched within the BSS or not. LCL S connection control is explicitly signalled on the A interface during Call
Establishment, Handover and L CL S Break/(Re)Establishment using the LCLS CONNECT_CONTROL message.

Within the LCLS CONNECT_CONTROL message, the L CL S-Connection-Status-Control Information Element shall
indicate whether the BSS is requested to:

- establish loca switching (connect);

- do not establish local switching (this value is used for examplein call hold to explicitly prevent LCLS
connection);

- bi-cast at handover (Thisisatemporary status of an LCL S connection which is being broken during handover.
The setting applies to the call leg which is not being handed over. After handover has been completed and LCLS
is broken, the BSS shall adopt the previous L CL S-Connection-Status-Control valuei.e. "connect” unless
explicitly changed by the MSC Server. This means that any subsequent handover of the previous call leg back
into the same BSS will enable LCLS without any change of LCL S-Connection-Statusto thiscall leg). The
temporary status settings shall be cleared by the BSS if set during a handover and the handover failsor is
rejected.

- receive DL data at handover (Thisisatemporary status of an LCLS connection which is being broken during
handover. The setting applies to the call leg which is not being handed over. After handover has been compl eted
and LCLSisbroken, the BSS shall adopt the previous L CL S-Connection-Status-Control valuei.e. "connect"
unless explicitly changed by the MSC Server. This means that any subsequent handover of the previous call leg
back into the same BSS will enable LCLS without any change of LCL S-Connection-Status to this call leg). This
setting does not change the UL bicasting and assumes the call leg to which it is applied is bicasting UL at
handover in addition. The termporary status settings shall be cleared by the BSSif set during a handover and the
handover fails or is rejected.

- release LCLSfor thelocally switched call (Release LCLS).

L CL S through-connection is established when the BSS receives, on both call legs, the L CL S-Connection-Status-Control
IE to allow and request LCL S to be established.

The detailed call flows and procedures for signalling of the L CL S-Connection-Status-Control |1E during Call
Establishment, LCL S Break/(Re)Establishment, and Handover are defined in clauses 6, 7, and 8 respectively.

The LCLS CONNECT_CONTROL message and the usage of the L CL S-Connection-Status-Control |E are further
detailed in sub-clause 16.3.
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4.5 LCLS Status Reporting
451 LCLS BSS Status between BSS and Core Network

LCLSBSS statusiis required between the BSS and the Core Network in order to keep the originating M SC server and
the terminating M SC server updated of the LCLS status in the respective BSS.

The LCLS-BSS-Status Information Element is used to indicate whether:
- thecal islocally switched with requested LCLS configuration

- thecdl isloca but not yet locally switched (this indicates that the call has been correlated but not locally
switched)

- thecal isnot possible to be locally switched (this indicates that the call has been determined not to be alocal
cal)

- thecall isnolonger locally switched
- therequested LCL S-Configuration is not supported

Theinclusion of the LCLS-BSS-Status Information Element in responses to the M SC server indicates support of LCLS
feature by the BSS. The usage of the LCLS-BSS-Status Information Element is further detailed in sub-clause 16.3.

The LCLS-BSS-Status |E is explicitly signalled on the A interface during Call Establishment, LCLS
Break/(Re)Establish LCLS, and Handover procedures. See clauses 6, 7 and 8 respectively.

The LCLS-BSS-Status |E is also signalled explicitly inthe LCLS NOTIFICATION message on the A interface,
triggered by the BSS to notify the core network of any LCLS status changesin the BSS, e.g. BSS Initiated LCL S Break.
The LCLS NOTIFICATION message is further detailed in sub-clause 16.3.

452 LCLS Status within the Core Network

LCLS statusis required within the Core network in order to update all of the (G)MSC server and intermediate nodesin
the call control path of the LCLS status of the call.

LCLS-Status Information Element is explicitly signalled on the Nc interface during Call Establishment, LCLS
Break/(Re)Establish, and Handover procedures when the L CL S status changes from before and after handover. See
clauses 6, 7, and 8 respectively. The LCLS-Statusis either indicated as changed status (L CLS-Status |E) to achangein
the BSS or it may be indicated as request to change the L CL S-Status (L CL S-Status-Change |E) due to handover or
supplementary service invocation for example.

The LCLS-Status | E can indicate the following statuses:
- thecal is LCLS connected;
- thecal isnot LCLS connected;
- thecal isLCLSfeasible but not yet connected.
The LCLS-Status-Change | E can indicate the following statuses:
- LCLSisto bereleased;
- LCLSisto bereleased due to handover;
- LCLSisto bere-connected after LCLS break;
- Indicate DL data after handover - Handover Detected.

The MSC Servers shall only generate or forward the LCL S Status | E through the CN if there is a change to the current
CN status (i.e. there is not a one to one mapping of the LCLS-BSS Status and the LCL S Statusin the CN). The usage of
these elements: the LCLS Status |E signalled inthe LCLS _STATUS _UPDATE message and the LCL S-Status-Change
IE whichissignalledinthe LCLS STATUS CHANGE_REQUEST message and

LCLS STATUS CHANGE_REQUEST ACKNOWLEDGEMENT message is further detailed in sub-clause 16.1.
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4.6 User Plane when LCLS is Active
46.1 General

When LCLS has been established for acall, the voice data on the user planeislocally switched within the BSS. When
the call islocally switched the core network shall assume that no user plane data will be received from the BSS for the
duration of the locally switched call unless explicitly requested viathe LCL S-Configuration IE.

When user plane datais required to be inserted by the core network, e.g. supplementary services, unless previously
negotiated viathe LCLS-Negotiation | E (see sub-clause 4.2) an LCL S Break procedure shall precede the insertion of
user plane data.

NOTE: During Handover procedures and LCLS Break procedures, the BSS may start to send the user plane data
to the core network before al nodes in the routing path have updated their related L CL S status, see
clauses 7 and 8.

4.6.2 LCLS Configuration

LCLS configuration is required in order to allow the Core Network to indicate to the BSS the LCLS connection
preference.

The LCLS Configuration Information Element is explicitly signalled on the A interface on a per call leg basis during
Call Establishment and Handover procedures or at any time during the call using the LCLS CONNECT_CONTROL
message. See clauses 6 and 8 respectively. It is used to indicate if the local call shall be:

- connected both-way in the BSS (basic LCL S connection)
- connected both-way in the BSS and bi-casted UL to the Core Network

- connected both-way in the BSS and send access DL from the Core Network (BSS may combine or replace local
DL datawith DL data from the Core Network)

- connected both-way in the BSS and send access DL from the Core Network, block local DL

- connected both-way in the BSS and bi-casted UL to the Core Network and send access DL from the Core
Network (BSS may combine or replace local DL data with DL data from the Core Network)

- connected both-way in the BSS and bi-casted UL to the Core Network and send access DL from the Core
Network, block local DL (BSS shall block local DL data but continue send UL data locally)

If the BSS does not support a certain configuration this shall be indicated with the LCLS-BSS-Status IE set to
"requested LCL S configuration is not supported” to the MSC Server.

NOTE: If BSS supports LCLS feature, then at least one of the LCLS configurationsis required to be supported.

The usage of the LCLS Configuration |E is further detailed in sub-clause 16.3.

5 General Circuit Switched Core Network Domain
Architecture

L CL S does not require any modifications to the basic reference architecture. The General CS core network domain
architectureis specified in 3GPP TS 23.205 [2]. Network Architecture for CS Core Network Nodes and GSM/EDGE
Radio Access Networksis specified in 3GPP TS 23.002 [8].

NOTE: LCLSdoesintroduce a number of conceptual changes as described in sub-clause 4.1.
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6 Call Establishment

6.1 Basic Mobile Originating Call

6.1.1 Basic Mobile Originating Call with BICC based CS core network
6.1.1.1 General

The basic mobile originating call shall be established in accordance with 3GPP TS 23.205 [2]. The LCLS establishment
may use forward or backward bearer establishment. The following sub-clauses describe the additional requirements
related to the LCLS functionality.

6.1.1.2 Initial Addressing

If the oM SC server supports the LCLS feature it shall generate a Global Call Reference (GCR) IE. The GCR IE is
derived from the ITU-T Global Call Reference |E [5] and specified in detail in the clause 16 and in 3GPP TS 29.205
[6]. If the serving radio access is GERAN the Call Reference ID field of the GCR IE contains the originating BSS ID.

The oM SC server shall then include the GCR IE, L CL S-Negotiation Request |E and L CL S-Configuration-Preference IE
indicating the preferences for LCLS as defined in the sub-clause 4.2, clause 16 and in 3GPP TS 29.205 [6], together
with the Supported Codecs List |E for OoBTC as specified in 3GPP TS 23.153 [4] in the IAM message to the
succeeding call control node.

6.1.1.3 Access Bearer Assignment

6.1.1.3.1 Assignment performed after LCLS Negotiation through Core Network

On receipt of the APM from the succeeding MSC server containing the LCL S-Negotiation Response |E, indicating
local call connection is permitted, the oM SC server shall continue with the basic call establishment and if the serving
radio accessis GERAN shall include the GCR IE and the LCL S-Configuration |E (which is derived from the LCLS-
Configuration-Preference IE) in the originating BSSAP Assignment Request message (see 3GPP TS 48.008 [7]).

If the serving radio accessis UTRAN the oM SC server shall save the LCLS-Negotiation Response IE and LCLS-
Configuration-Preference |E but proceed with the call establishment as described in TS 23.205 [2].

6.1.1.3.2 Assignment performed before LCLS Negotiation

After generation of the GCR |E the oM SC initiates the access bearer assignment on the originating side and includes the
GCR IE and the preliminary LCL S-Configuration | E (the final configuration can be different due to the following
L CL S negotiation through the core network) in the originating BSSAP Assignment Request message.

6.1.1.3.3 0oBSS behavior

If the originating BSS supports LCL S and receives the Assignment Reguest message containing the GCR |E and the
LCLS-Configuration | E the originating BSS shall store the GCR | E against the Assigned Call leg and shall check if it
can support the requested L CLS-Configuration. The originating BSS shall report the outcome in LCLS-BSS-Status IE
returned to the MSC server in the Assignment Compl ete message.

If the originating BSS does not support LCL S then the GCR |E and the LCLS-Configuration | E will be ignored and no
LCLS-BSS-Status | E will be returned in the Assignment Complete message. The oM SC server shall continue the call
establishment asfor aNon-LCLS call.

6.1.1.4 Backward LCLS Negotiation

At reception of an APM, ACM or CPG message with the L CL S-Negotiation Response | E and the LCL S-Configuration-
Preference |E the oM SC server shall check whether anew value of the L CL S-Configuration-Preference settings require
the change of the requested LCL S configuration and if so the oM SC server shall include the updated LCLS-
Configuration |E in the BSSAP message LCLS Connect Control to the BSS, see sub-clause 6.1.1.5. If the LCLS-
Negotiation Response |E indicates "L CLS Not Allowed" or "LCL S not supported by subsequent node" then the oM SC
Server shall not permit LCLS connection unless any subsequent LCL S negotiation resultsin LCLS being feasible.
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NOTE 1: The oMSC can still signal the GCR to the BSS in order to avoid a subsequent Assignment to pass the
GCR if LCLS becomes feasible at alater time during the call.

At reception of an unsolicited APM message without L CL S-Negotiation Response | E then the oM SC shall handle the
APM but not change the LCL S-Configuration or any LCLS behaviour.

NOTE 2: APM isused for other services or applications and need not include L CL S-Negotiation Response |E.

If the first backward message (APM or ACM) does not contain the LCL S-Negotiation Response |E then the oM SC
Server shall not proceed with further LCLS signalling for this call.

NOTE 3: Thisindicatesto the oM SC server that the LCL S feature is not supported by succeeding node.

6.1.1.5 LCLS Through-Connection

If the originating BSS determines that the call islocal and can be locally switched it shall not through-connect the two
parties unless explicitly indicated to do so by receiving the L CL S-Connection-Status-Control |E set to "Connect” for
both call legs.

When the oM SC server receives the ANM from the succeeding M SC server with the LCLS-Status |E indicating "LCLS
is feasible but not yet connected” it shall send the BSSAP message L CL S-Connect-Control to the originating BSS
containing the L CL S-Connection-Status-Control 1E set to "Connect”. If the value of the required LCLS Configurationis
not the same as the value requested within the Assignment Request message, the oM SC Server shall also include the
LCL S Configuration | E in the L CL S-Connect-Control message.

If the BSS has received the L CL S-Connection-Status-Control | E set to " Connect” for both call legs associated to the
LCLScall it shall locally switch the user plane between the two call legs and report the through-connection via the
LCLS-BSS-Status | E set to "the call islocally switched with requested LCL S configuration” in the L CL S-Connect-
Control Acknowledge message. The CN user plane shall be kept through-connected as described in the sub-clause 4.6.

If the call isnot yet locally switched when returning the L CL S-Connect-Control Acknowledge message but becomes
locally switched at alater time (for example due to the L CL S-Connection-Status-Control | E requesting " Connect” at the
second call leg) the BSS shall report the change in status via the LCLS-BSS-Status | E set to "the call islocally switched
with requested LCL S configuration™ within the LCL S-Notification message as specified in 3GPP TS 48.008 [7].

NOTE: Thisshould not occur at the oM SC server for normal call establishment asthe oM SC server should
always be the last (second) node sending the L CL S-Connect-Control message to the BSS.

6.1.1.6 LCLS Status Reporting

When the oM SC server receives the L CL S-Connect-Control Acknowledge message from the originating BSS with the
LCLS-BSS-Status | E set to "the call islocally switched with requested LCLS configuration” it shall inform the
succeeding M SC server with the APM message containing the LCL S Status | E set to "L CL S connected".

During the LCLS call establishment and ongoing call any change to the LCL S connection statusis reported by the BSS
to the core network and only if it results in a change of the LCLS status in the core network, the updated LCL S status
shall be signalled by the oM SC server to the succeeding nodes. See also sub-clause 4.5.

6.1.1.7 MGW!/User plane

The MGW/user plane shall be established in accordance with 3GPP TS 23.205 [2].

6.1.2 Basic Mobile Originating Call with SIP-I based CS core network
6.1.2.1 General

The basic mobile originating call shall be established in accordance with 3GPP TS 23.231 [3]. The LCLS principles
introduced in the sub-clause 6.1.1 for BICC protocol messages should also apply to SIP-I signalling cases.

6.1.2.2 Initial Addressing

The oM SC server shall send the initial SIP-I INVITE reguest with the GCR |E, LCLS-Negotiation Request |E and

LCL S-Configuration-Preference | E included within the encapsulated | AM message if the LCL S feature is supported. If
an access bearer assignment has not been completed the initial SDP offer shall indicate that the local preconditions have
not been met.
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6.1.2.3 Access Bearer Assignment

On receipt of the SIP-I 183 Session Progress provisional response from the succeeding M SC server containing the
LCL S-Negotiation Response | E and L CL S-Configuration-Preference | E included within the encapsulated APM
message, the oM SC server shall continue with the basic call establishment as specified in the sub-clause 6.1.1.3.

6.1.2.4 Backward LCLS Negotiation

At reception of the SIP-1 183 Session Progress provisional response with the LCL S-Negotiation Response | E and

L CLS-Configuration-Preference | E included within the encapsulated APM message the oM SC server shall check the
value of the LCL S-Negotiation Response | E and the L CL S-Configuration-Preference | E as specified in the sub-clause
6.1.1.4.

If the first 183 Session Progress provisional response does not contain the LCL S Negotiation Response |E then the
oM SC Server shall not proceed with further LCLS signalling for this call.

NOTE: Thisindicatesto the oM SC server that LCLS feature is not supported by succeeding node.

6.1.2.5 LCLS Through-Connection

On the reception of the 200 OK final response to the initial INVITE with the encapsulated ANM message containing
LCLS-Status |E the oM SC server shall apply the L CL S Through-Connection procedure specified in the sub-clause
6.1.1.5.

6.1.2.6 LCLS Status Reporting

The oM SC server shall send the SIP-1 INFO request containing the LCL S Status | E included within the encapsul ated
APM message to the succeeding M SC server when LCL S Status Reporting needs to be performed according to
procedure described in the sub-clause 6.1.1.6.

6.1.2.7 MGW!/User plane

The MGW/user plane shall be established in accordance with 3GPP TS 23.205 [2].
6.2 Basic Mobile Terminating Call

6.2.1 Basic Mobile Terminating Call with BICC based CS core network
6.2.1.1 General

The basic mobile terminating call shall be established in accordance with 3GPP TS 23.205 [2]. The LCL S establishment
may use forward or backward bearer establishment. The following sub-clauses describe the additional requirements
related to the LCLS functionality.

6.2.1.2 Actions at Intermediate Nodes (including GMSC)
6.2.1.2.1 Initial Addressing

If an intermediate node supports the LCL S feature and receives the LCLS-Negotiation Request IE and LCLS-
Configuration-Preference |E from a preceding node in the IAM it may modify the LCL S-Configuration-Preference |IE
based on its own LCLS configuration regquirements, and shall then forward the resulting L CL S-Configuration-
Preference | E together with GCR |E and LCL S-Negotiation Request | E to the succeeding node. The rules for modifying
the LCL S-Configuration-Preference | E are specified in the sub-clause 4.2.

If LCLSisnot permitted by the intermediate node based on its own LCL S requirements then it shall set the LCLS-
Negotiation Request | E to value "LCLS not allowed". The intermediate node shall forward the LCL S-Negotiation
Request |E, LCLS-Configuration-Preference |IE and GCR | E to the succeeding node.

6.2.1.2.2 Backward LCLS Negotiation

If the intermediate node supports the LCL S feature and has sent the GCR |E, the L CL S-Negotiation Request |E and
L CL S-Configuration-Preference | E within lAM message towards the succeeding node further action depends on the
content of the first received backward message (APM message or ACM).
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- If theintermediate node receives the first backward message (APM or ACM) without the L CL S-Negotiation
Response IE it shall include the LCL S-Negotiation Response |E indicating "L CL S not supported by subsequent
node into APM/ACM before forwarding the APM/ACM to the preceding node.

NOTE 1: Thisindicatesto preceding nodes that the L CL S feature is not supported by the succeeding nodes
except the intermediate node but that further LCL S negotiation can occur. Specifically this can arise
due to subsequent call control signalling to other succeeding nodes, e.g. due to changed routing,
handover or supplementary service interactions. If the intermediate node does not include any LCLS-
Negotiation Result |E then it implicitly indicates to the preceding node that LCL S feature is not
supported by the intermediate node and no further LCLS signalling is permitted for the call.

- When thereceived APM/ACM contains the L CL S-Negotiation Response | E then the forwarding MSC server
shall forward the received L CL S-Negotiation Response | E and L CL S-Configuration-Preference | E to the
preceding node.

If the intermediate node has forwarded L CL S-Negotiation Response |E in the first backward APM/ACM message and
receives an APM which does not include LCLS Negotiation Response | E then the intermediate node shall handle the
APM but shall not include any LCLS |E when passing on such APM's; no changes to LCL S status shall result.

NOTE 2: APM isused for other services or applications and need not include LCLS IEs.
Other information elements shall be treated as specified in 3GPP TS 23.205 [2] and in 3GPP TS 23.231 [3].
6.2.1.2.3 Through-Connection
The procedure specified in 3GPP TS 23.205 [2] shall be applied.
6.2.1.2.4 LCLS Status Reporting within CN

If the LCLS statusis received from its adjacent node, the MSC server shall update the LCL S status and shall pass on to
the next node only if the LCL S status has changed. See also sub-clause 4.5.

6.2.1.2.5 MGW/User plane
The MGW/user plane shall be established in accordance with 3GPP TS 23.205 [2].

6.2.1.3 Actions at Terminating Call side

6.2.1.3.1 Initial Addressing

If the tM SC server supports LCL S feature and receives the GCR |E, the LCL S-Negotiation Request |E and the LCLS-
Configuration-Preference |IE it may modify the LCL S-Configuration-Preference | E based on itsown LCLS
configuration requirements. The rules for modifying the L CL S-Configuration-Preference |E are specified in the clause
4.2 and in 3GPP TS 29.205 [6].

6.2.1.3.2 Backward LCLS Negotiation

If the tM SC server supports L CL S feature then it shall return the LCLS-Negotiation Response |E and the LCLS-
Configuration-Preference | E to the preceding node in the APM or the ACM message.

6.2.1.3.3 Access Bearer Assignment

If the serving radio accessis GERAN then when the tM SC server performs the access bearer assignment it shall include
the GCR IE and the LCL S-Configuration |E (which is derived from the LCL S-Configuration-Preference IE) in the
BSSAP Assignment Request message sent to the terminating BSS (see 3GPP TS 48.008 [7]).

If the tM SC server supports the optional "intra-Network call detection” procedure and determines that the Network 1D
within the GCR IE is not equal to the own (tMSC) Network 1D, the tMSC server shall also include the "LCLS-
Correlation-Not-Needed" |E in the Assignment Request message (see sub-clause 4.3.2).

If the tM SC server supports the optional "intra-BSS call detection™ procedure and determines that the BSS ID within the
GCR IE is not equal to the terminating BSS ID, the tM SC server shall also include the "L CL S-Correl ation-Not-Needed"
IE in the Assignment Request message (see sub-clause 4.3.3).
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If the terminating BSS supports LCL S and receives the Assignment Request message containing the GCR |E and the
LCLS-Configuration |E, the BSS shall store the GCR against the Assigned Call leg and check if it can support the
requested L CL S-Configuration. Unless the BSS supports the optional "intra-Network call detection” procedure (see
sub-clause 4.3.2) or optional "intra-BSS call detection” procedure (see sub-clause 4.3.3) it shall perform a correlation of
the received GCR to seeif another call leg has been assigned with the same GCR and report the outcome in the LCLS-
BSS-Status | E returned to the tM SC server in the Assignment Compl ete message.

If the terminating BSS does not support LCL S then the GCR |E and the LCL S-Configuration 1E will be ignored and no
LCLS-BSS-Status |E will be returned in the Assignment Complete message. The tM SC server shall continue the call
establishment as for normal Non-LCLS call.

6.2.1.3.4 LCLS Through-Connection

If the terminating BSS determines that the call islocal and can be locally switched it shall not through-connect the two
parties unless explicitly indicated to do so by receiving the L CL S-Connection-Status-Control |1E set to " Connect" for
both call legs.

When the tM SC server receives "answer” from the terminating UE it shall send the BSSAP message L CL S-Connect-
Control containing the L CL S-Connection-Status-Control |E set to "Connect” and send the ANM message with the
LCLS-Status |E indicating "LCL S is feasible but not yet connected" to the preceding M SC server.

If the BSS has received the L CL S-Connection-Status-Control |E set to " Connect" for both call legs associated to the
LCLScall it shall locally switch the user plane between the two call legs and report the through-connection viaLCLS-
BSS-Status | E set to "the call islocally switched with requested LCL S configuration™ in the L CL S-Connect-Control
Acknowledge message. The CN user plane shall be kept through-connected as described in the sub-clause 4.6.

If the call isnot yet locally switched when returning the L CL S-Connect-Control Acknowledge message but becomes
locally switched at alater time (for example due to the L CL S-Connection-Status-Control 1E requesting " Connect” at the
second call leg) the BSS shall report the change in status via LCLS-BSS-Status | E set to "the call islocally switched
with requested L CL S configuration™ within the LCL S-Notification message as specified in 3GPP TS 48.008 [7].

6.2.1.35 LCLS Status Reporting

During the LCLS call establishment and ongoing call any change to the LCL S connection status is reported by the BSS
to the core network and only if it resultsin a change of the LCL S status in the core network the updated L CL S status
shall be signalled by the tM SC server to the preceding node. See also sub-clause 4.5.

6.2.1.3.6 MGW/User plane
The MGW/user plane shall be established in accordance with 3GPP TS 23.205 [2].

6.2.2 Basic Mobile Terminating Call with SIP-1 based CS core network

6.2.2.1 General

The basic mobile terminating call shall be established in accordance with 3GPP TS 23.231 [3]. The LCLS principles
using introduced in the sub-clause 6.2.1 for BICC protocol messages should also apply to SIP-I signalling cases.

6.2.2.2 Actions at Intermediate Nodes (including GMSC)
6.2.2.2.1 Initial Addressing

If an intermediate node supports the LCL S feature and receives the GCR | E, the LCL S-Negotiation Reguest |1E and the
LCL S-Configuration-Preference | E included within the encapsulated | AM message from a preceding node in the SIP-|
INVITE request it may modify the LCL S-Configuration-Preference | E based on its own LCLS configuration
requirements, and shall then forward theinitial INVITE request with the resulting L CL S-Configuration-Preference |E
together with GCR IE and LCL S-Negotiation Request | E included within the encapsulated |AM message to the
succeeding node.

6.2.2.2.2 Backward LCLS Negotiation

On the receipt of the 183 Session Progress provisional response the intermediate node shall apply the Backward LCLS
Negotiation procedure specified in the sub-clause 6.2.1.2.2.
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6.2.2.2.3 Through-Connection

See sub-clause 6.2.1.2.3.

6.2.2.2.4 LCLS Status Reporting within CN
See sub-clause 6.2.1.2.4.

6.2.2.2.5 MGW/User plane

See sub-clause 6.2.1.2.5.

6.2.2.3 Actions at Terminating Call side
6.2.2.3.1 Initial Addressing

See sub-clause 6.2.1.3.1.

6.2.2.3.2 Backward LCLS Negotiation

If the tM SC server supports LCL S feature then it shall return the final LCLS-Negotiation Response |IE and LCLS-
Configuration-Preference | E included within the encapsulated APM message to the preceding node in the SIP-I 183
Session Progress provisional response.

6.2.2.3.3 Access Bearer Assignment
See sub-clause 6.2.1.3.3.
6.2.2.3.4 LCLS Through-Connection

The tMSC server shall apply the LCLS Through-Connection procedure specified in the sub-clause 6.2.1.3.4. The
LCLS Status IE indicating "LCL S is feasible but not yet connected” shall be included in the ANM message
encapsulated in the 200 OK final responseto theinitial INVITE.

6.2.2.3.5 LCLS Status Reporting
See sub-clause 6.2.1.3.5.

6.2.2.3.6 MGW/User plane

See sub-clause 6.2.1.3.6.

6.3 Basic Mobile to Mobile End to End Call Examples
6.3.1 Basic Call Establishment Connection Model for LCLS

Figure 6.3.1.1 shows the network model for the basic call establishment for aLocal Call. The oM SC server seizes one
context with two bearer terminations in the oMGW. The bearer termination T1 is used for the bearer towards the oBSS
and the bearer termination T2 is used for the bearer towards the iMSC selected IMGW. The iMSC server seizes one
context with two bearer terminationsin the iMGW. The bearer termination T6 is used for the bearer towards the tMSC
server selected tMGW and the bearer termination T5 is used for the bearer towards the preceding oMGW. The tMSC
server seizes one context with two bearer terminationsin the tMGW. The bearer termination T3 is used for the bearer
towards the iIMSC selected iMGW and bearer termination T4 is used for the bearer towards the tBSS.
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Control plane link which transmits signalling
e o o o o Userplane link path through CN, connected or disconnected
e User plane link which transmits real user plane data within BSS and UEs

e o ame USErplane link which transmits real user plane data in backward direction
from the CN towards oUE (e.g. network provided ring-back tone)

oMSC-S [ iMSC-S ] tMSC-S

3l

L ] I A N I -
OUE = Ty ﬂ Ts Ty
'~ ocx e iC x o= =|C ><
oMGW tMGW
Connection Model 1: After Alerting, Backward Through Connection
[ oMSC-S ] iMSC-S [ tmMSC-S ]
tUE —l T P TR
User Plane
Data
OUE —— T,

.
CIys
.
® .
* .

Connection Model 2: After answer, Call is locally switched

Figure 6.3.1.1: Basic Call Establishment Connection Model for Local Call

6.3.2 LCLS established, Basic Call Example with BICC based CS core
network, forward bearer establishment

Figures6.3.2.1, 6.3.2.2 and 6.3.2.3 show the message sequence example for the basic call establishment for LCLS. In
this example the oUE and the tUE belong to the same BSS (marked as 0BSS and tBSS) and the CN permits LCLS. The
exampleis based on examples from 3GPP TS 23.205 [2] for the basic mobile originating call, forward bearer
establishment (case when access bearer assignment is requested on the originating side after reception of Bearer
Information message) and the basic mobile terminating call, forward bearer establishment.
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1. oUR
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accesses oM

ISC: Service R

-
%

|

equest + CL3

2. SETUP

A

2a. CALL P

ROCEEDING

Figure 6.3.2.1: Basic Call Establishment Flow when call is locally switched, forward bearer
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Context (iC)
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Network side Bearer Establishment

ld network sid
request ($) / A

e termination:
ELD reply (T5)

Context (iC)

-

[CLS-Negotiati
S‘—Configuratio

-

n Response,
h-Preference]

Service Request handling.

Originating Call SETUP.

establishment

9. Add network side termina
ADD requeit ($)/ADD reply

tion:
(T3)

The oM SC server replies with the CALL PROCEEDING message to indicate that the call is being processed.

If the oM SC server supports LCLSit retrieves the oBSS ID and generates the Global Call Reference for the

cal.

The oM SC server sends the |AM message including supported codecs list, GCR with encapsulated oBSS ID,
the LCLS-Negotiation Request | E and the L CL S-Configuration-Preference IE.

If the iIMSC server supports LCLS it may modify the LCLS-Negotiation Request IE and the LCLS-
Configuration-Preference | E due to CAMEL, supplementary service requirements etc. before sending the

IAM message containing the GCR with the encapsulated 0BSS ID, the LCL S-Negotiation Request |1E and the
LCLS-Configuration-Preference | E.

The tMSC server pages the tUE.

The tMSC server performs call Setup.

The tUE confirms the call.
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9. The tMSC server requests the tMGW to prepare for the network side bearer establishment.

10.  After the tMGW has replied with the bearer address and the binding reference the tM SC server returns the
APM message with the selected codec, available codec list and if LCLS is supported, the L CL S-Negotiation

Response |E and the LCL S-Configuration-Preference | E.

1la. When the bearer information is received the iM SC server requests the seizure of the outgoing network side

bearer termination.

11b. After the outgoing side bearer termination is seized the iM SC server requests the seizure of the incoming
network side bearer termination.

During the seizure of the outgoing side and the incoming side bearer termination the iMSC server will also
request the iIMGW to through-connect the bearer terminations so that the bearer will be both way through-

connected.

12. TheiMSC server transfers the APM message with the selected codec, available codec list, the LCLS-

Negotiation Response |E and the L CL S-Configuration-Preference |E.

| oUE | |oBSS| |o|v|Gw| |oMSC| |i|v|GW| |iMSC| |tMSC| |tMGW| |tBSS| | tUE |

13a. Agd network side termination:
ADD fequest ($) /AELD reply (T2)

-
-

Context (oC)

Network side Bearer
Establishment

NOTE: For AoTDM
step 13b is: ADD (T1).

13b. Add access side termination:
ADD request ($) / AD‘D reply (T1)

.
-

Context (0C)

=

4. ASSIGNMENT REQUEST |(GCR, LCLS-
Configuration)

-l
-«

15. ASSIGNMENT COMPLETE (LCLS-BSS-
Status F "call not possible to be locglly switched")

v
-
>

Access side 16. COT
Bearer

Establishment

\

17. COT

" | 18. Add accekbs side termindgtion:
Context (tC) | ADD request ($) / ADD repq (T4)

i 19a. If optional Intra-Network |
1 call detection and/or optional |
i Intra-BSS call detection
: procedure/s supported
i perform check.

NOTE: For AoTDM
step 18 is: ADD (T4).

20a. LCLS_N
Status ="q

OTIFICATION
all not yet locg

(LCLS-BSS-
lly switched")

v
[
|

19b. ASSIGN
LCLS-Config

MENT REQUEST (GCR,

20. ASSIGNMENT COMPLETE (LCLS-
"call not yet Idcally switched

ESS—Status =

|

~

Access Side
Bearer
Establishment

1. tUE repoits: Alerting

2

22a. ACM

A

22b. MOD repuest:
Context (tC) | send Ring-pgck tone

orts: Alerting -

23. ACM

A

24. oMSC re

Ring-back Tone:

Figure 6.3.2.2: Basic Call Establishment when call is locally switched, forward bearer establishment
(continuation of figure 6.3.2.1)

13a.  When the bearer information is received the oM SC server requests the seizure of the network side bearer
termination.
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13b.

14.

15.

16.

17.

18.

19a

19b.

20.

20a.

21.

After the network side bearer information is seized the oM SC server requests the seizure of the access side
bearer termination.

During the seizure of the network side or the access side bearer termination the oM SC server will also
request the oM GW to through-connect the bearer terminations so that the bearer will be backward through-
connected.

The oM SC server determines whether LCLS is allowed in the core network based on the returned LCLS-
Negotiation |E and if so the oM SC server includes the LCLS-Configuration IE in the ASSIGNMENT
REQUEST message along with the GCR IE.

The 0BSS returns the ASSIGNMENT COMPLETE message with the LCLS-BSS-Status | E indicating "call
not possible to be locally switched".

When the access assignment is completed the oM SC server sends the Continuity (COT) message to the IMSC
server.

TheiMSC server transfers the COT message to the tM SC server.

The tMSC server requests the seizure of the access side bearer termination. If not requested during the
seizure of network side bearer termination (in step 9) the tM SC server will also request the tMGW to
through-connect the bearer terminations so that the bearer will be backward through-connected.

If the tM SC server supports the optional "intra-Network call detection” procedure it compares its own
Network ID with the Network 1D received within the Global Call Reference |E.

If the tM SC server supports the optional "intra-BSS call detection” procedure it compares the BSS ID of the
selected terminating BSS with the oBSS ID received within the Global Call Reference | E at this step. Since
the oUE and the tUE belong to the same BSS the call continues the same way as for the basic LCLS
establishment without this pre-check.

The tMSC server performs the access bearer assignment and sends the ASSIGNMENT REQUEST message
containing the GCR |E and the LCLS-Configuration |E if LCLS s permitted in the core network.

The 0BSS/tBSS performs the GCR correlation. Since the GCR correlation has identified the call asan intra
BSScall and LCLSisalowed in the BSS, the tBSS returns the ASSIGMENT COMPLETE message with the
LCLS-BSS-Status IE indicating " Call not yet locally switched".

Since the GCR correlation has identified the call asan intraBSS call and LCLS is allowed in the BSS, the
0BSS signalsthe LCL S status change by sending the LCLS NOTIFICATION message with the LCLS-BSS-
Status | E set to "Call not yet locally switched".

The tUE reports alerting.

223, b. The tM SC server returns the ACM message and requests the tMGW to provide aring-back tone.

23.
24.

TheiMSC server transfersthe ACM message to the oM SC server.

The oM SC server reports alerting.
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| oUE | |oBSS| |omGW| [omsc| [imGw]| |[imscC | |tusc | [tmew| |tBSS | | tUE |
25.tUE repols: Connect
25a. CONNECT ACK _
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4— P
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S B

Figure 6.3.2.3: Basic Call Establishment when call is locally switched, forward bearer establishment
(continuation of figure 6.3.2.2)

25.  ThetUE answersthe call.

25a. ThetMSC server returns the CONNECT ACKNOWLEDGE message to the tUE.

26. ThetMSC server indicates to the tBSS that this call leg is ready to be locally switched by sending the
LCLS CONNECT_CONTROL message (note the BSS cannot through-connect LCL S until it receives the
same indication from the oM SC server).

27. ThetBSSreturnsthe LCLS CONNECT_CONTROL_ACK message with the LCLS-BSS-Status |E set to
"Call not yet locally switched" since the BSS has not received the same order from the oM SC server.

28. When the tM SC server receives the Connect message it requests the tM GW to stop providing ring-back tone
to the calling party and requests to bothway through-connect the bearer.

29. ThetMSC server returns the ANM message with the LCLS-Status |E indicating "LCLS is feasible but not yet
connected".

30. TheoMSC server receives the ANM message with the LCLS-Status | E indicating "LCLS is feasible but not
yet connected".

31. TheoMSC server request the oM GW to bothway through-connect the bearer.

ETSI



3GPP TS 23.284 version 15.0.0 Release 15 36 ETSI TS 123 284 V15.0.0 (2018-07)

32.
32a.
33.

3a

34b.

34c.

34d.

35.

36.

6.3.3

The oM SC server reports Answer/Connect to the oUE.
The oUE completes the call establishment with the CONNECT ACKNOWLEDGE message.

The oM SC server requests the oBSS to connect LCL S since the received ANM message indicated "LCLS s
feasible but not yet connected"”.

Since the BSS has received the through connect request for both call legs the o0BSS returns the
LCLS CONNECT_CONTROL_ACK message with the LCLS-BSS-Status IE set to "call islocally switched
with requested L CL S configuration™.

NOTE 1: If the BSS cannot locally through-connect the call at thistime then it isindicated by setting the
LCLS-BSS-Status | E set to "the call is not yet locally switched". If at alater time the BSS can
locally switch the call, thisisindicated by sending the LCLS NOTIFICATION message with the
LCLS-BSS-Status | E set to "the call islocally switched with requested LCLS configuration".

Since the BSS has received the through connect request for both call legs the tBSS signalsthe LCL S status
change by sending the LCLS NOTIFICATION message with the LCLS-BSS-Status | E set to "call islocally
switched with requested LCL S configuration”.

If the oM SC server supports the option to configure its Access MGW to isolate the access side termination
from the network side termination and LCL S negotiation indicated that no succeeding node requires the UL
data from the oUE then the oM SC server requests the oMGW to isolate the access side termination T1 from
the network side termination T2.

If the tM SC server supports the option to configure its Access MGW to isol ate the access side termination
from the network side termination and LCL S negotiation indicated that no preceding node requires the UL
data from the tUE then the tM SC server requests the tMGW to isolate the access side termination T4 from
the network side termination T3.

NOTE 2: The MSC server can aso use the Change Through-Connection procedure and requests the MGW
to change the through-connection of the bearer to inactive instead of using of the Isolate Bearer
termination procedure, see 3GPP TS 23.205 [2].

The oM SC server signals the change of the LCLS status through the Core Network by sending the APM
message with the LCL S-Status | E set to "L CL S connected".

The iMSC server transfers the change of the LCLS status to the tM SC server.

LCLS not established, Basic Call Example with BICC based CS core
network

The Figure 6.3.3.1 shows the message sequence example for the basic call establishment for LCLS when the call could
not be locally switched. In this example the CN permits LCL S but the oUE and the tUE belong to different BSS's
(marked as 0BSS and tBSS). The example is based on examples from 3GPP TS 23.205 [2] for the basic mobile
originating call, forward bearer establishment and the basic mobile terminating call, forward bearer establishment.
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|oUE| |oBSS| |oMGW| |0MSC|

|iMGW| |iMSC| |tMSC| |tMGW| |tBSS| | tUE |

For preceding signaling sequences for basic call setup steps 1- 18 see figures 6.3.2.1 and 6.3.2.2 |

,,,,,,,,,,,,,,,,, |

! 19a. tMSC performs optional !
! Intra-Network Call Detection
and/or Intra-BSS Call |
Detection if supported. |

19b. ASSIGNMENT REQUEST (GCR,

LCLS-Config
Not-Needed]

ration [, LCLS

-

20. ASSIGNM
BSS-Status =

ENT COMPL
"call not poss

-Correlation-

FTE (LCLS-
ble to be

| locally switched")

Access Side
Bearer
Establishment

1. tUE reports: Alerting

2

< 22a. ACM
- 23. ACM Context (tC) ::r?d “Fﬂaag-;éﬁtﬁe
- 24. oMSC repprts: Alerting - —
|-} Ring-back Tone
=25a. CONNECT
25b. CONNECT ACK -
26. MOD requiest: stop tone} "
Context (tC) bothway thrgjgh—connect
< 27. ANM b
P 28. ANM
29. MOD requpst: bothway B
thrjugh-connect Context (oC)
P 30a. CONNECT
B 30b. CONNECT ACK
¢ > < > < > < > < > < .

Figure 6.3.3.1: Basic Call Establishment Flow when call is not locally switched

1-18. Thebasic call establishment procedure between the UE-1 and the UE-2 is the same as specified in steps 1-18

19

19b.

20.

of sub-clause 6.3.2.1.

If the tM SC server supports the optional "Intra-Network Call Detection" procedure it may compare its own
Network ID with the Network 1D received within the Global Call Reference (GCR) |E.

If the tM SC server supports the optiona "Intra-BSS Call Detection" procedure it may compare the BSS ID of
the selected terminating BSS with the value of the originating BSS ID received within the GCR |E at this
step.

In this case, the result of the "Intra-Network Call Detection™ procedure or "Intra-BSS Call Detection™
procedure is that the call is not an intra-Network or an intra-BSS call.

The tMSC server performs the terminating access bearer assignment and sends the ASSIGNMENT
REQUEST message containing the GCR |E and the LCLS-Configuration IE if LCLS is permitted in the core
network.

If the tM SC server performed the "Intra-Network Call Detection" procedure in step 19a and/or the tMSC
server performed the "Intra-BSS Call Detection” procedurein step 19a, then the tM SC server includes the
"LCLS-Correlation-Not-Needed" 1E in the ASSIGNMENT REQUEST message since the oUE and the tUE
belong to the different BSS's.

The tBSS returns the ASSIGMENT COMPLETE message with the LCLS-BSS-Status | E indicating " Call
Not Possible to be Locally Switched".
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21 - 30.The basic call establishment procedure between the UE-1 and the UE-2 continues as for the normal, non-
LCLScall.

6.3.4 LCLS established, Basic Call Example with SIP-I based CS core

network

Figures6.3.4.1, 6.3.4.2, 6.3.4.3 and 6.3.4.4 show the message sequence example for the basic call establishment when
call islocally switched. In this example the oUE and the tUE belong to the same BSS (marked as oBSS and tBSS) and
the CN permits LCLS. The example is based on examples for the basic mobile originating call and for the basic mobile
terminating call from 3GPP TS 23.231 [3].

|0UE| |oBSS| |0MGW| |oMSC| |iMGW| |iMSC| |tMSC| |t|v|GW| |tBSS| |tUE|

-
-

accesses oMSC: Service Request + CL3

-
%

1. oUR

2. SETUP

3. CALL PROCEEDING

A

4. Retrieve oBSS ID
and use it to generate
Global Call Reference

d network side¢ termination:
request ($) / ADD reply (T2)

-

Context (oC)

"1 6. INVITE[S
LCLS-Configlration-Preferg

DP, IAM (GCR

LCLS-Negotiation|Request,

nce)]

8. A

id network sid

_7.100 Trying

e termination:

ADD [request ($) / ADD reply (T6
a ®) - ply ( l Context (iC)

|

9. INVITE [SDP, IAM (GCR, LCLS-Negotiation|Request,
LCLS-Configuraﬁ n-Preference

10. 100 Trying

11. Paging tUE

-
-

_Paging respgnse + CL3

12. SETUP

A

13. CALL CGNFIRMED

14. Add netwjork side termination:

ADD request|($)/ADD reply|(T3
Context (tC) — g =( ) Ply|(T3)

%

15. 183 Session Rrogress [SDP|APM (LCLS-
‘Negotiation Response, LCLS-Cqnfiguration-Prgference)]

16. PRACK

-

17. Configufe remote IP agidress & port:
MOD rgquest (T6) / MO‘D reply (T6)

-
-

Context (iC)

_18. 200 OK PRACGK

Figure 6.3.4.1: Basic Call Establishment Flow when call is locally switched
Service Request handling.
Originating Call SETUP.

The oM SC server replies with a CALL PROCEEDING message to indicate that the call is being processed.

A W bd P

If the oM SC server supports LCLS it retrieves the oBSS ID and generates the Global Call Reference for the
call.

5. The oM SC server selects the codec and requests the oMGW to select and provide the IP transport address
and port for the network side bearer connection before sending the INVITE message.
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10.
11
12.
13.
14.

15.

16.

17.

18.

The oM SC server sends the INVITE request with theinitial SDP offer indicating that local preconditions
have not been met, and with the encapsulated |AM message containing the GCR with encapsulated o0BSS ID,
the LCLS-Negotiation Request | E and the L CL S-Configuration-Preference IE.

The iIMSC server confirms the reception of the INVITE request with a 100 Trying provisional response.

The iMSC server selects the codec and requests the IMGW to select and provide the IP transport address and
port for the outgoing network side bearer termination.

If the iM SC server supports LCLS it may modify the LCLS-Negotiation Request |E and the LCLS-
Configuration-Preference |E due to CAMEL, supplementary service requirements etc. before sending the
INVITE request with the SDP offer and with the encapsulated IAM message containing the GCR with the
encapsulated o0BSS ID, the L CL S-Negotiation Request | E and the L CL S-Configuration-Preference IE.

The tMSC server confirms the reception of the INVITE request with 100 a Trying provisional response.
The tMSC server pages the tUE.

The tMSC server performs call Setup.

The tUE confirms the call.

The tMSC server selects the codec, provides to the tMGW the selected codec and the remote user plane |P
address and port information that were received from the preceding node in the SDP offer and requests the
tMGW to prepare for the network side bearer establishment.

After the tMGW has replied with the local 1P address and port information the tM SC server includesin the
SDP answer the user plane | P address and UDP port received from the tMGW, the selected codec and any
additional accepted payload types. The tM SC server returns a 183 Session Progress provisional response with
the SDP answer and if LCLS is supported with encapsulated APM message containing the LCL S-Negotiation
Response |E and the LCL S-Configuration-Preference | E.

The iIMSC server replies to succeeding node with the PRACK request to confirm the reception of the 183
Session Progress provisional response.

When the 183 Session Progress provisional response with the SDP answer is received the iM SC server
reguests the iIMGW to configure the remote | P transport address and any additional negotiated payload types
of the outgoing side bearer termination.

The tMSC server confirms the reception of the PRACK request with a200 OK final response.
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| oUE | |oBSS | | oMGW | loMsC| |iMGwW/| |imsC | |tMSC | | tMGw | | tBSS | | tUE |
19. Add network side termination:
ADD [request ($) / A

D‘D reply (T5)

|

Context (iC)

20. 183 Sess
Besponse, L

on Progress [
LS-Configurat

DP, APM (LCLS-N
ion-Preference)]

egotiation

21. PRACK

[y
|

22. Configurle remote IP address & port:
MOD request (T2) / MOD reply (T2)
-t — Context (oC)
23. Add access sid¢ termination: NOTE: For AoTDM
ADD request ($) / ADD reply (T1) step 23 is: ADD (T1).
- — Context (oC)
~24.200 OK HRACK
25. ASSIGNMENT REQUEST (GCR,
LCLS-Configuration)
26/ ASSIGNMENT COMPLETH (LCLS-BSS-
Status ¥ "call not possible to be locally switched"l
- . T
27. Configure remote IP address & port: -
! I | NOTE: Step 27 is not
MOD T1) / MQD reply (T1
: © reLueSt ) :): reply ( l Context (oC) : applicable for AoTDM.
I_ - _1
28. UPDATE|[SDP]
29. UPDATE [SDP]
~30. 200 OK UPDATE [SDP]
31. Add accegs side termination:
Context (tC ADD request|($) / ADD reply (T4)
32. 200 OK UPDATE [SDP] ontext (tC) g >

NOTE: For AcTDM

step 31 is: ADD (T4).

i 33.Ifoptional Intra- |
i Network call detection and/ !
i or optional Intra-BSS call !

detection procedure/s
supported perform check. i

Figure 6.3.4.2: Basic Call Establishment when call is locally switched (continuation of figure 6.3.4.1)
19. TheiMSC server selects the codec for the incoming side bearer termination, provides to the iIMGW the
selected codec and the remote user plane | P address and port information that were received from the
preceding node in the SDP offer and requests the iMGW to prepare for the incoming side bearer
establishment.
During the seizure of the outgoing side and the incoming side bearer termination the iM SC server will aso
request the iMGW to through-connect the bearer terminations so that the bearer will be bothway through-
connected.

20.  After theiMGW hasreplied with the local |P address and port information the iM SC server includesin the
SDP answer the user plane | P address and UDP port received from the iIMGW, the selected codec and any
additional accepted payload types. The iM SC server sends the 183 Session Progress provisional response
with the SDP answer and with encapsulated APM message containing the L CL S-Negotiation Response |E

and the LCL S-Configuration-Preference | E to the preceding node.

21. TheoMSC server replies to the succeeding node with the PRACK request to confirm the reception of the 183

Session Progress provisional response.

22.  The oM SC server requests the oMGW to configure the remote user plane | P address and any additional

negotiated payload types of the network side bearer termination.

23.  The oM SC server requests the seizure of the access side bearer termination.

During the seizure of the network side or the access side bearer termination the oM SC server will also
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24,

25.

26.

27.

28.

29.
30.
31.

32.
33.

request the oM GW to through-connect the bearer terminations so that the bearer will be backward through-
connected.

The iIMSC server confirms the reception of the PRACK reguest with the 200 OK final response.

The oM SC server determines whether LCLSis alowed in the core network based on the returned LCLS-
Negotiation |E and if so the oM SC server includes the LCLS-Configuration IE in the ASSIGNMENT
REQUEST message along with the GCR IE.

The 0BSS returns the ASSIGNMENT COMPLETE message with the LCLS-BSS-Status | E indicating " call
not possible to be locally switched".

When the oM SC server receivesthe ASSIGNMENT COMPLETE message, it requests the oMGW to
configure the remote user plane | P address and UDP Port for the access side bearer termination.

Since the access bearer assignment is completed the oM SC server sends the UPDATE request with the SDP
offer indicating local preconditions met to the succeeding node.

The iMSC server forwards the UPDATE request to the succeeding node.
The tMSC server confirms the reception of the UPDATE request with the 200 OK final response.

When the tM SC server receives the SDP offer indicating remote preconditions met it requests the seizure of
the access side bearer termination.

If not requested during the seizure of network side bearer termination (step 14) the tM SC server will request
the tMGW to through-connect the bearer terminations so that the bearer will be backward through-connected.

The iMSC server forwards the 200 OK (UPDATE) final response to the preceding node.

If the tM SC server supports the optional "intra-Network call detection" procedure it comparesits own
Network ID with the Network ID received within the Global Call Reference |E.

If the tM SC server supports the optional "intra-BSS call detection” procedure it comparesthe BSS ID of the
selected terminating BSS with the oBSS ID received within the Global Call Reference | E at this step. Since
the oUE and the tUE belong to the same BSS the call continues the same way as for the basic LCLS
establishment without this pre-check.
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|0UE|

|oBSS| |0MGW| |0MSC| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| |tUE|

A

35b. LCLS_NOTIFICATION (LCLS-BSS-
Status = "dall not yet locdlly switched"L

34. ASSIGNMENT REQUEST (GCR,
LCLS-Configliration)

-

35a. ASSIGNMENT COMPLETE (LCLS-
ESS—Status ="call not yet Igcally switched[)

36. ALERTING

37. MOD request: send
Ring-back tgr e

Context (tC)

-

38. 180 Ringing [ACM]

40. 180 Ringihg [ACM] 39. PRACK

42.200 OK PRACK

41. PRACK

A

S

3. ALERTING

44.200 OK PRACK

Ring-back Tone

45. CONNEQT
46. CONNECT ACK

-
-

47. LCLS_CQONNECT_CONTROL
(LCLS-Conng ction—Status;C ontrol = "conngct”)
48. LCLS_CONNECT_CONTROL_ACK
(LCLS-BSS-Status = "call npt yet locally
switched")

49. MOD request: stop tone]

bothway throligh-connect
Context (tC) |— >

-

50. 200 OK INVITE [ANM (LCLS|status =
!_CLS feasible buf not yet conngcted")]

51. 200 OK INVITE [ANM (LCLS status =
"LCLS feasible but not yet cpnnected")]

%

Figure 6.3.4.3: Basic Call Establishment when call is locally switched (continuation of figure 6.3.4.2)

34.

35.

36.
37.
38.

39.

40.

The tMSC server sends the ASSIGNMENT REQUEST message containing the GCR IE and the LCLS-
Configuration IE if LCLS s permitted in the core network.

a) ThetBSS performs the GCR correlation. Since the GCR correlation has identified the call asan intraBSS
call and LCLSisalowed inthe BSS, the tBSS returns the ASSIGMENT COMPLETE message with the
LCLS-BSS-Status | E indicating "Call not yet locally switched".

b) Sincethe GCR correlation has identified the call asan intraBSS call and LCLSisalowed in the BSS, the
0BSS signals the LCL S status change to the oM SC server by sending the LCLS NOTIFICATION message
with the LCLS-BSS-Status | E set to "Call not yet locally switched".

The tUE reports alerting.
The tMSC server requests the tMGW to provide aring-back tone.

The tMSC server sends a 180 Ringing provisional response with the encapsulated ACM message to the
preceding node.

The iIMSC server replies to succeeding node with the PRACK request to confirm the reception of the 180
Ringing provisional response.

The iIMSC server transfers the 180 Ringing provisional response with the encapsulated ACM message to the
preceding node.
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41. TheoMSC server repliesto succeeding node with the PRACK request to confirm the reception of the 180
Ringing provisional response.
42.  ThetMSC server confirms the reception of the PRACK request with the 200 OK final response.
43. The oMSC server reports alerting.
44.  ThelMSC server confirms the reception of the PRACK request with the 200 OK final response.
45.  ThetUE answersthe call.
46. ThetMSC server returns the CONNECT ACKNOWLEDGE message to the tUE.
47.  ThetMSC server indicatesto the tBSS that this call leg is ready to be locally switched by sending the
LCLS CONNECT_CONTROL message.
48. ThetBSSreturnsthe LCLS CONNECT_CONTROL_ACK message with the LCLS-BSS-Status | E set to
"Call not yet locally switched" since the BSS has not received the same order from the oM SC server.
49.  When the tM SC server receives the Connect message it requests the tMGW to stop providing ring-back tone
to the calling party and requests to bothway through-connect the bearer.
50. ThetMSC server returns the 200 OK (INVITE) final response with the encapsulated ANM message with the
LCLS-Status | E indicating "LCL S is feasible but not yet connected”.
51. TheoMSC server receives the 200 OK (INVITE) final response with the encapsulated ANM message with
the LCLS-Status IE indicating "LCL Sis feasible but not yet connected”.
| oUE | |oBSS| [oMGW| |omscC| [iMGW]| |imsC | |tmsc| [tGw| |tBSS | | tUE |
52. ACK |
53. MOD request:
bothway through-connect
- — Context (oC) 54. ACK o
P 55. CONNECT
56. CQNNECT ACK
57. LQLS_CONNECT_CONTROL
(LCLYS-Connection §tatus—Contro = "connect")
- 58b. LCLS_NOTIFICATION (LCLS-BSS{Status = "call
58a.|LCLS_CONNECT_CONTRQL_ACK (LCL$-BSS-Status is locally swjtched with requested LCLS ¢onfiguration”)
"¢all is locally syitched with refjuested LCL§ configuration” -
== T T T T |t T T Y N A L Y
| If oMSC supports option to configure MGW to isolate | ! ) . :
| access side termination ffrom network $ide termination : I IFtMSC supports option tojconfigure tMGW to isolate :
. and LCLS negotiation result aflows it: . | access side tefmination from network side tgrmlnatlon and !
: 58c. MOV £ (T1)/ MOV reply | Context (Cs) ! | LELS negotiation result allows it: !
! C. reques reply $, | :
[ < —| Isolate bearer | : 58d. MOV recluje?/t (T4I)/ Context (Cs) :
o R _| termination i OV rePY | |solate bearer termination i
59. LCLS stafus update: ST B R R !
INFO [APM (CLS-Status =["LCLS connected")]
60. 200 OK IILFO
61. LCLS status update:
INFO [APM (LCI;E—Status ="LCLS connected"}]
62. 200 OK INFO
<= ]

Call

is locally Switched

Figure 6.3.4.4: Basic Call Establishment when call is locally switched (continuation of figure 6.3.4.3)

52.

OK final response.
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53.
54.
55.
56.
57.

58.

59.

60.
61.
62.

6.3.5

The oM SC server request the oMGW to bothway through-connect the bearer.
TheiMSC server transfers the ACK request to the succeeding node.

The oM SC server reports Answer/Connect to the oUE.

The oUE returns the CONNECT ACKNOWLEDGE message to the oM SC server.

The oM SC server requests the o0BSS to connect LCL S since the received 200 OK (INVITE) final response
indicated "LCL S is feasible but not yet connected".

a) Sincethe BSS has received the through connect request for both call legs the oBSS returns the
LCLS CONNECT_CONTROL_ACK message with the LCLS-BSS-Status | E set to "call islocally switched
with requested L CL S configuration™.

b) ThetBSS signalsthe LCLS status change to the tM SC server by sending the LCLS NOTIFICATION
message with the LCLS-BSS-Status | E set to "call islocally switched with requested LCL S configuration”.

¢) If the oMSC server supports the option to configure its Access MGW to isolate the access side
termination from the network side termination and L CL S negotiation indicated that no succeeding node
requires the UL data from the oUE then the oM SC server requests the oMGW to isolate the access side
termination T1 from the network side termination T2.

d) If thetMSC server supports the option to configure its Access MGW to isolate the access side termination
from the network side termination and LCL S negotiation indicated that no preceding node requires the UL
data from the tUE then the tM SC server requests the tMGW to isolate the access side termination T4 from
the network side termination T3.

NOTE: TheMSC server can aso use the Change Through-Connection procedure and requests the MGW
to change the through-connection of the bearer to inactive instead of using of the Isolate Bearer
termination procedure, see 3GPP TS 23.205 [2].

The oM SC server signals the change of the LCL S status through the Core Network by sending the INFO
reguest with the encapsulated APM message with the L CLS-Status | E set to "LCL S connected"”.

The iMSC server returns the 200 OK (INFO) final response to the preceding node.
TheiMSC server transfers the change of the LCL S status to the succeeding node.
The tMSC server returns the 200 OK (INFO) final response to the preceding node.

LCLS established, Basic Call Example with BICC based CS core
network, backward bearer establishment

Figures 6.3.5.1 and 6.3.5.2 show the message sequence example for the basic call establishment for LCLS. In this
example the oUE and the tUE belong to the same BSS (marked as 0BSS and tBSS) and the CN permits LCLS. The
example is based on examples from 3GPP TS 23.205 [2] for the basic mobile originating call, backward bearer
establishment (case when access bearer assignment is completed before sending of initial address message) and the
basic mobile terminating call, backward bearer establishment.
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| oUE | |oBSS| |0MGW| |oMSC| |i|v|GW| |iMSC| |tMSC| |tMGW| |tBSS| | tUE |

[y

1. oUH accesses oMSC: Service Request + CL3

-«

2. SETUP

3. CALL PROCEEDING

A

4. Retrieve oBSS ID
and use it to generate
Global Call Reference

5. Add access sid¢ termination:

ADD request ($) / ADD reply (T1) | Context (oC)

GCR, LCLS-
(onfiguration)

§. ASSIGNMENT REQUEST

-
%

7] ASSIGNMENT COMPLETH (LCLS-BSS-
Status F "call not possible to be locally switched")

Access side
Bearer
Establishment

8. Add network sid¢ termination:
ADD request ($) /AIP reply (T2)

[y

Context (oC) NOTE: Prepare bearer T2

9. IAM [Code
Request, LC

c List, GCR, L
_S-Configuraﬂ

CLS-Negotiation
n-Preference]

10. A

d network sid

e termination:

ADD request ($) / AD‘D reply (T5)

-
-

Context (iC)

Network side Bearer
Establishment

11. Add network side termination:
ADD request ($) / ADD reply (T6)

[y
-

Context (iC) | NOTE: Prepare bearer T6

12. IAM [Codec L{st, GCR, LCL$-Negotiation
Request, LCLS-Cpnfiguration-Preference]

Figure 6.3.5.1: Basic Call Establishment Flow when call is locally switched, backward bearer
establishment

Service Request handling.
Originating Call SETUP.
The oM SC server replies with the CALL PROCEEDING message to indicate that the call is being processed.

A W bd P

If the oM SC server supports LCLSit retrieves the oBSS ID and generates the Global Call Reference for the
call.

5. Before the network side bearer information is seized the oM SC server requests the seizure of the access side
bearer termination.

6. The oM SC server includes a preliminary LCLS-Configuration 1E in the ASSIGNMENT REQUEST message
aong with the GCR IE, because the oM SC server does not know whether LCLS is allowed in the core
network at this stage.

7. The 0BSS returns the ASSIGNMENT COMPLETE message with the LCLS-BSS-Status | E indicating " call
not possible to be locally switched".

8. The oM SC server prepares the seizure of the network side bearer termination.
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Afer the oMGW has replied with the bearer address and the binding reference, the oM SC server sends the
IAM to the succeeding node, in which the oM SC server indicates that backward bearer establishment isto be
used. The oM SC server sends the lAM message including supported codecs list, GCR with encapsul ated
0BSS 1D, the LCL S-Negotiation Request | E and the LCL S-Configuration-Preference IE.

When the initial address and the bearer information is received the iMSC server requests the seizure of the
network side bearer termination.

TheiMSC server prepares the seizure of the outgoing side bearer termination.

Afer the iIMGW has replied with the bearer address and the binding reference, the iM SC server sends the
IAM to the succeeding node. If the iMSC server supports LCLS it may modify the LCLS-Negotiation |E due
to CAMEL, supplementary service requirements etc. before sending the IAM message containing the GCR
with the encapsulated oBSS ID, the LCL S-Negotiation Request |E and the L CL S-Configuration-Preference
IE.

|oUE| |oBss| |oMGW| |oMSC|

|iMGW| |nv|sc| |tMSC| |tMGW| |tBSS| | tUE |

21. LCLS_NOTIFICATION
Status = "gall not yet locally switched"L

m

13. Paging tU

[y
|

_Paging respopse + CL3

14. SETUP

A

_15. Call Confirmed

16. Add acceps side termination:
ADD request|($) / ADD reply (T3)

-
-«

Context (tC)

Network side Bearer Establishment

17. Add access side termingtion:

Context (tC) | ADD request ($) / ADD reply (T4)

procedure/s supported
perform check.

19. ASSIGNMENT REQUEST (GCR,
LCLS-Configpration)

i Intra-BSS call detection

-

20. ASSIGNMENT COMPLETE (LCLS-
‘BSS-Status 3 "call not yet lpcally switched"

)

(LCLS-BSS-

Access Side
Bearer
Establishment

~22. tUE reports: Alerting

23. ACM [LCLS-Negatiation Response,
LCLS-Configu ition—Preference]

24. MOD reqpest:
send Ring-tiack tone

Context (tC) |«

25. ACM [LCLS-Negotiation Response,
LCL S;Configuratio n-Preference]

26. oMSC reports: Alerting

AA

Ring-back Tone
|

27. For succeeding signalling sequence see figure 6.3.2.3.
I I I I I I

Figure 6.3.5.2: Basic Call Establishment when call is locally switched, backward bearer
establishment (continuation of figure 6.3.5.1)

13.
14.
15.

The tUE confirms the call.

The tMSC server pages the tUE.

The tMSC server performs call Setup.

ETSI



3GPP TS 23.284 version 15.0.0 Release 15 a7 ETSI TS 123 284 V15.0.0 (2018-07)

16. The tM SC server requests the tMGW to establish a bearer to the given iIMGW.
17. The tM SC server requests the seizure of the access side bearer termination.

18.  If thetM SC server supports the optional "intra-Network call detection” procedure it comparesits own
Network ID with the Network ID received within the Global Call Reference IE.
If the tM SC server supports the optional "intra-BSS call detection™ procedure it comparesthe BSSID of the
selected terminating BSS with the oBSS ID received within the Global Call Reference |E at this step. Since
the oUE and the tUE belong to the same BSS the call continues the same way as for the basic LCLS
establishment without this pre-check.

19. ThetMSC server performs the access bearer assignment and sends the ASSIGNMENT REQUEST message
containing the GCR |E and the LCLS-Configuration |E if LCLSis permitted in the core network.

20. The oBSS/tBSS performs the GCR correlation. Since the GCR correlation has identified the call asan intra
BSScall and LCLSisalowed in the BSS, the tBSS returns the ASSIGMENT COMPLETE message with the
LCLS-BSS-Status IE indicating " Call not yet locally switched".

21.  Sincethe GCR correlation hasidentified the call asan intraBSS call and LCLS is allowed in the BSS, the
0BSS signalsthe LCL S status change by sending the LCLS NOTIFICATION message with the LCLS-BSS-
Status | E set to "Call not yet locally switched".

22. ThetUE reportsaerting.

23. ThetMSC server returns the ACM message and includes the L CL S-Negotiation Response |E and the LCLS-
Configuration-Preference IE if LCLS s supported.

24.  ThetMSC requests the tMGW to provide aring-back tone.

25. TheiMSC server returns the ACM message and includes the L CL S-Negotiation Response |E and the LCLS-
Configuration-Preference IE.

26.  The oMSC server reports aerting.
27.  When performing further call establishment see figure 6.3.2.3.

7 Call Clearing and LCLS Break/Re-establishment
7.1 Call Clearing

The call clearing procedures shall be performed in accordance with 3GPP 23.205 [2] for a BICC based CS core network
and in accordance with 3GPP TS 23.231 [3] for a SIP-I based CS core network.

7.2 LCLS Break

7.2.1 MSC server Initiated
7.21.1 Principles

When the MSC server determines that local switching should be disconnected:

- it shall send aLCLS Status Change Reguest message indicating disconnection preparation through the Core
Network.

- onreceipt of aLCLS Status Change Request Acknowledge message indicating disconnection preparation with a
Result code indicating LCL S Status Change Request accepted the M SC server shall send a LCL S-Connection-
Control message indicating LCL S break to the associated BSS.

On receipt of the LCLS Status Change Request message indicating disconnection preparation the MSC server shall:
- send aLCLS break request immediately to the associated BSS, and
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- when the acknowledge message is received from the BSS, the MSC server shall return the LCL S Status Change
Request Acknowledge message indicating disconnection preparation and a Result code indicating LCL S Status
Change Request accepted.

The BSS needs to receive the LCLS break request on both call legs before releasing local switching.

7.21.2 MSC server actions

When the MSC server determines that local switching should be disconnected it shall send to the succeeding (or
preceding) node the LCL S Status Change Request message with the LCLS-Status-Change |E set to "LCLS-
Disconnection-Preparation”. If in the related MGW the access side termination is isolated from the network side
termination, the MSC Server shall request the MGW to through-connect the access side termination to the network side
termination.

On the reception of the LCLS Status Change Request Acknowledge message with the LCL S-Status-Change | E set to

"LCL S-Disconnection-Preparation” and a Result code |E indicating L CLS Status Change Request accepted, the MSC
server shall send to the BSS the L CL S-Connect-Control message with the L CL S-Connection-Status-Control |E set to
"Release LCLS'. At reception of the LCLS-Connect-Control Acknowledge message with the LCLS-BSS-Status |E set
to "the call isno longer locally switched", the MSC server shall send to the succeeding (or preceding) node the LCLS
Status Update message with the LCLS-Status |E set to "L CL S Not Connected" if the same LCL S Status Update
message was hot already received from the succeeding (or preceding) node.

When the MSC server receives the LCL S Status Change Request message with the LCL S-Status-Change | E set to

"L CL S-Disconnection-Preparation™ it shall send to the BSS the L CL S-Connect-Control message withthe LCLS-
Connection-Status-Control |E set to "Release LCLS'. If in the related MGW the access side termination isisolated from
the network side termination, the MSC Server shall request the MGW to through-connect the access side termination to
the network side termination. On reception of the L CLS-Connect-Control Acknowledge message the MSC server shall
send to the preceding (or succeeding) node the LCL S Status Change Request Acknowledge message withthe LCLS-
Status-Change | E set to "L CL S-Disconnection-Preparation” and a Result code IE indicating LCLS Status Change
Request accepted.

When the L CLS-Connect-Control Acknowledge or the LCL S-Notification message with the LCLS-BSS-Status | E set to
“the call isno longer locally switched" is received, the MSC server shall send to the succeeding (or preceding) node the
LCLS Status Update message with the LCLS-Status |E set to "LCLS Not Connected” if the same LCL S Status Update
message was hot already received from the succeeding (or preceding) node.

7.2.1.3 GMSC server actions

On receipt of the LCLS Status Change Request message with the LCL S-Status-Change | E set to "L CL S-Disconnection-
Preparation" from the preceding (or succeeding) node, the GM SC Server shall forward message to the succeeding (or
preceding) node.

The GMSC Server shall forward the received LCL S Status Change Request Acknowledge message with the LCLS
Status-Change | E set to "L CL S-Disconnection-Preparation” and the Result code |E indicating LCL S Status Change
Request accepted.

On receipt of the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected” from the
preceding (or succeeding) node:

- the GMSC Server shall forward the message to the succeeding (or preceding) node if the same request was not
already received from the succeeding (or preceding) node.

- the GMSC Server shall not forward the message if the same request was already received from the succeeding
(or preceding) node.

7.21.4 BSS actions

On receipt of the LCLS-Connect-Control message with the L CL S-Connection-Status-Control 1E set to "Release LCLS'
the following applies:

- if the request was received for only one call leg associated to the LCLS call, the BSS shall not break the local
switching. The BSS shall only send the L CL S-Connect-Control Acknowledge message to the MSC server with
LCLS-BSS-Statusindicating LCLS is still established.
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- if the request was received for both call legs associated to the LCLS call, the BSS shall break local switching and
shall report the LCLS disconnection on both call legs by sending:
- the LCLS-Connect-Control Acknowledge message to the M SC server and
- the LCLS-Notification message to the far end MSC server which previously requested LCL S release for the

associated leg.
7.2.2 BSS Initiated
7221 Principles

When the BSS determines that local switching should be disconnected it may:
- immediately break local switching and then inform the Core Network, or

- first request the Core Network to prepare for LCLS break and on the reception of LCLS break request on both
call legsthe BSS breaks local switching.

7.22.72 Immediate LCLS break

7.2.2.2.1 BSS actions

When the BSS determines that local switching should be disconnected it shall immediately break local switching. The
BSS shall report the LCL S disconnection by sending the L CL S-Notification message with the LCLS-BSS-Status | E set
to "the call is no longer locally switched" to both MSC servers associated to the LCLS call.

7.2.2.2.2 MSC server actions

At reception of the LCL S-Notification message with the LCLS-BSS-Status | E set to "the call isno longer locally
switched", the MSC server shall send to the succeeding (or preceding) node the LCL S Status Update message with the
LCLS-Status IE set to "LCLS Not Connected"” if the same LCL S Status Update message was not aready received from
the succeeding (or preceding) node. If in the related MGW the access side termination isisolated from the network side
termination, the MSC Server shall request the MGW to through-connect the access side termination to the network side
termination.

7.2.2.2.3 GMSC server actions

On receipt of the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not Connected” from the
preceding (or succeeding) node:

- the GMSC Server shall forward the message to the succeeding (or preceding) node if the same request was not
aready received from the succeeding (or preceding) node.

- the GMSC Server shall not forward the message if the same request was already received from the succeeding
(or preceding) node.

7.2.2.3 BSS Requesting LCLS Release from Core Network
7.2.2.3.1 BSS actions

When the BSS determines that local switching should be disconnected but the LCL S release should be ordered from the
Core Network the BSS shall request the LCLS disconnection by sending the L CL S-Notification message withaLCLS-
Break-Reqguest |1 E to both MSC servers associated to the LCLS call.

On receipt of the LCLS-Connect-Control message with the L CL S-Connection-Status-Control 1E set to "Release LCLS'
the BSS shall apply the procedure described in sub-clause 7.2.1.4.

7.2.2.3.2 MSC server actions

At reception of the LCL S-Notification message with LCL S-Break-Request |E the M SC server shall send to the
succeeding (or preceding) node the L CL S Status Change Request message with the L CL S-Status-Change | E set to

"LCL S-Disconnection-Preparation”. If in the related MGW the access side termination is isolated from the network side
termination, the MSC Server shall request the MGW to through-connect the access side termination to the network side
termination.
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On the reception of the LCL S Status Change Request message with the LCL S-Status-Change |E indicating LCLS
disconnection preparation, the MSC server shall apply the procedure described in sub-clause 7.2.1.2 with the following
exception:

- onthe reception of the LCLS Status Change Request Acknowledge message with the L CL S-Status-Change |E
set to "L CL S-Disconnection-Preparation” and a Result code | E indicating LCL S Status Change Request
accepted the MSC server shall not request the LCLS break if it already requested due to the reception of the
LCL S Status Change Reguest message from the succeeding (or preceding) node.

7.2.2.3.3 GMSC server actions

The GMSC server shall perform the same actions as described in sub-clause 7.2.1.3.

7.2.3 Intermediate Node/GMSC Server Initiated
7.2.3.1 Principles

When an intermediate node or a GM SC server determines that |ocal switching should be disconnected it shall send the
LCLS Status Change Request message indicating disconnection preparation to the preceding and to the succeeding
node.

On receipt of LCLS Status Change Request message indicating disconnection preparation the originating or terminating
MSC server shall send LCLS break request immediately to the associated BSS. When the acknowledge message is
received from the BSS, the M SC server shall return LCL S Status Change Request Acknowledge message indicating
disconnection preparation and a Result code indicating LCL S Status Change Request was accepted.

The BSS needs to receive the LCL S break request on both call legs before releasing local switching.

7.2.3.2 Intermediate Node/GMSC server actions

When an intermediate node or a GM SC server determines that local switching should be disconnected it shall send the
LCLS Status Change Request message with the LCL S-Status-Change | E set to "L CL S-Disconnection-Preparation” to
the preceding and to the succeeding node.

The intermediate node or the GM SC Server not initiating the LCL S break shall forward the received LCL S Status
Change Request message with the LCL S-Status-Change | E set to "L CL S-Disconnection-Preparation”.

On receipt of the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change |IE set to "LCLS-
Disconnection-Preparation” and a Result code |E indicating LCLS Status Change Request was accepted from the
preceding (or succeeding) node, the intermediate node or the GM SC Server not initiating the LCL S break shall forward
message to the succeeding (or preceding) node.

On receipt of the LCLS Status Update message with the LCLS-Status |E set to "LCLS Not Connected" from the
preceding (or succeeding) node:

- theintermediate node or the GMSC Server not initiating the LCL S break shall forward the message to the
succeeding (or preceding) node.

- theintermediate node or the GMSC Server initiating the LCL S break shall not forward the message.

7.2.3.3 MSC server actions

When the LCL S Status Change Request message with the L CL S-Status-Change |E set to "L CL S-Disconnection-
Preparation” is received from the succeeding (or preceding) node, the MSC Server shall send to the BSSthe LCLS-
Connect-Control message with the L CL S-Connection-Status-Control |E set to "Release LCLS". If in the related MGW
the access side termination is isolated from the network side termination, the MSC Server shall request the MGW to
through-connect the access side termination to the network side termination.

If the LCL S-Connect-Control Acknowledge message with the LCLS-BSS-Status | E set to "call islocally switched with
requested LCLS configuration” is received, the M SC server shall send to the preceding (or succeeding) node the LCLS
Status Change Request Acknowledge message with the L CL S-Status-Change | E set to "L CL S-Disconnection-
Preparation” and a Result code |E indicating LCL S Status Change Request accepted.
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At reception of the LCL S-Notification message with the LCLS-BSS-Status | E set to "the call is no longer locally
switched", the MSC server shall send to the succeeding (or preceding) node the LCL S Status Update message with the
LCLS-Status IE set to "LCLS Not Connected”.

At reception of the LCL S-Connect-Control Acknowledge message with the LCLS-BSS-Status |E set to "the call is no
longer locally switched", after sending the LCL S Status Change Request Acknowledge message, the M SC server shall
send to the succeeding (or preceding) node the LCL S Status Update message with the LCLS-Status |IE set to "LCLS
Not Connected".

7.2.3.4 BSS actions

The BSS shall perform the same actions as described in sub-clause 7.2.1.4.
7.2.4 LCLS Break Example Call Flows
7.2.4.1 LCLS Break Connection Model for LCLS

Figure 7.2.4.1.1 shows the network model for a LCL S break of the mobile call. The "squared" line represents the call
control signalling. The "dotted/full" line represents the bearer terminationsin the MGW. Bearer termination T1 and T6
are used for the bearer towards BSC and bearer termination T2, T3, T4 and T5 are used for the bearer towards
preceding/succeeding MGW.

Control plane link which transmits signalling

e o o o o Userplane link path through CN

em— User plane link which transmits real user plane data

Non LCLS User Plane
| e N S R R R R R RES EE R R R -
User
Plane
Data Ty T T3 Ty Ts Te
OUE ——I| e AT e e AT S

Connection Model 1: Before LCLS Break

N
User Plane Data
tUE eeet( >< >
oBSS/
tBSS
OUE =

Connection Model 2: After LCLS Break

Figure 7.2.4.1.1: LCLS Break (Network model)
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MSC server Initiated

Figure 7.2.4.2.1 shows the message sequence example for the MSC server initiated LCLS Break.

|0UE|

|oBSS| |oMGW| |oMSC-S| |iMGW| |iMSC-S| |tMSC-S| |tMGW| |tBSS| | tUE |

e

—
Call|is locally Switched 4/

1. Release LCLS

2. LCLS Statys Change Request [LCLS-
Status-Change = "LCLS-Disgonnection-
Preparation”]

3. LCLS Status Change Request [LCLS-
Status-Change = '|[LCLS-Disconrfection-
Preparation”]

-

4. LCLS_CONNECT_CONTROL
(LCLS-Conngction-Status-(ontrol =
"Release LCLS") ‘

5. LCLS_CONNECT_CONTROL_ACK
(LCLS-BSS-Status = "call il locally switche¢
Lvith requestefd LCLS configlration™)

6. LCL
Status-Cha

p Status Change Request Acknowledge [LCLS-
ge = "LCLS-Djsconnection-Freparation”,Result
Codet"Status Change Req Accepted”]

o

7. LCLS Statys Change Request Acknowledge|[LCLS-
Status-Chande = "LCLS-Digconnection-Preparation”, Result
_Code="Statug Change Req Accepted”]

8. LJLS_CONNECT_CONTROL
(LCLS-Connection-Stajus-Control =
"Relpase LCLS")

-
-

> P

¢

> < > < >

9a. LCLS_C|
(LCLS-BS|

IONNECT_CON
IS-Status = "cal

TROL_ACK
is no longer

9b. LCLS_N(

TIFICATION

LCLS-

BSS-Status 5 "call is no longer
locally switchgd")

locally switched")

1(? LCLS Status Update [LCLS-
Stgtus = "LCLS n¢t connected!]

12. LCLS Stafus Update [LJLS-
Status = "LCLS not connected"]

11.|LCLS Status Ypdate [LCLS-
StTus ="LCLS n¢t connected"]

<

LCLS Status Update is not sent to
the preceding MSC server since the
same information is already
received from the preceding MSC
server.

| |
MSC Server initiated LCLS break

Figure 7.2.4.2.1:

The oM SC server determines that local switching should be disconnected.

The oM SC server sends to the succeeding node the LCL S Status Change Request message with the LCLS-
Status-Change | E set to "L CL S-Disconnection-Preparation”.

TheiMSC server transfers the LCL S Status Change Request message to the succeeding node.

The tMSC server sends to the tBSS the L CL S-Connect-Control message with the L CL S-Connection-Status-
Control |E set to "Release LCLS".

The tBSS confirms the reception of the LCL S release request with the L CL S-Connect-Control Acknowledge
message but does not change the LCLS-BSS status since LCL S release request is not yet received for the
associated call leg.

The tMSC server sendsto the preceding node the LCL S Status Change Request Acknowledge message with
the LCLS-Status-Change | E set to "L CLS-Disconnection-Preparation” and the Result code |E set to LCLS
Status Change Request accepted.

TheiMSC server transfers the LCL S Status Change Request Acknowledge message to the preceding node.
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8. The oM SC server sends to the oBSS the L CL S-Connect-Control message with the L CL S-Connection-Status-
Control |E set to "Release LCLS".

9. The BSS reports the LCL S disconnection by sending:

a) The LCLS-Connect-Control Acknowledge message with the LCLS-BSS-Status | E set to "the call isno
longer locally switched" to the oM SC server.

b) The LCLS-Natification message with the LCLS-BSS-Status | E set to "the call is no longer locally
switched" to the tM SC server.

10. The oMSC server sendsthe LCL S Status Update Request message with the LCLS-Status |IE setto "LCLS
Not Connected"” to the succeeding node.

11. TheiMSC server transfers the LCL S Status Update message to the succeeding node.

12.  Onthereceipt of the LCL S-Notification message with the LCLS-BSS-Status indicating L CL S disconnection
the tM SC server sends the LCL S Status Update message with the LCLS-Status | E set to "LCL S Not
Connected" to the preceding node.

NOTE: TheiMSC server does not forward the LCL S Status Update message since the same LCL S Status
is already received from the oM SC server.
7.24.3 BSS Initiated, Immediate LCLS Break

Figure 7.2.4.3.1 shows the message sequence example for the BSSinitiated LCL S Bresk.

| oUE | |oBSS| |0MGW||0MSC-S| |iMGW| | iMSC-S| |tMSC-S| |tMGW| |tBSS| | tUE |

“ Ao A ’
Call is locally Switched

2a, b.

I
1. Locally switched 1. Locally switched
call is no longer call is no longer
locally switched locally switched
P > < P P

2b. LCLS| NOTIFICAT|ION (LCLS-

2a. LCLS_NOTIFICATION ({LCLS-BSS-
Status F "call is no Ignger locally

BSS-$tatus = "calllis no longer | 34 itched"
locally switched") [LCLLSCLS Statys |, < switched")
o Statyg < ’Zdafe 3a. LCLS Statys Update [LGLS-Status =

nn "
w "LCLS not conpected"]
NG ><
ausVf s

g S\ a1 LCLS Status Update is not sent to

A —G\\:S,s\a"“\z(\(\ec\e the succeeding MSC server since
G (\0‘C the same info is already received
from the succeeding MSC server.

I I
Figure 7.2.4.3.1: BSS initiated, immediate LCLS break

—

The BSS determines that local switching should be disconnected.

The BSS reports the L CL S disconnection by sending the L CL S-Notification message with the LCLS-BSS-
Status | E set to "the call isno longer locally switched” to the tMSC server and oM SC server.

a) ThetMSC server sendsthe LCL S Status Update message with the LCLS-Status | E set to "LCLS Not
Connected" to the preceding node.

b) The oM SC server sends the LCLS Status Update message with the LCLS-Status IE set to "LCLS Not
Connected" to the succeeding node.

The iMSC server transfers the LCL S Status Update message to the oM SC server.
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NOTE: At reception of the LCLS Status Update message from the oM SC server, the iMSC server does not
forward the LCL S Status Update message since the same LCL S Statusis already received from the

tMSC server.

7.24.4

Figure 7.2.4.4.1 shows the message sequence example for the BSS initiated but when the LCL S Break is requested from
the Core Network.

BSS Initiated, LCLS Break requested from Core Network

| oUE | |oBSS| |oMGW| [omsC-s| |imGw| |imsc-s|  [tvsc-s| [tMGw| |tBSS| | tUE |
<— _>
Calljis locally Switched /
1. Release 1. Release
LCLS LCLS
- r~eq [L_CLS—StatIJSFChange = LQLS- (LCLS—Break Request)
Disconnection-Preparation"] <
- 3b. LCLS Staftus Change Re¢quest [LCLS-
4a. LCLS Status Chgnge Request [LCLS-Status- Status-Change = "LCLS-Digconnection-
Change = "LCLS-DisconnectioniPreparation”] Preparation”]
5a. LCLS_CONNECT_CONTROL
4b. LALS Status Chgnge Request [LCLS-Status- '(‘LCLS—Con(r;e (ét‘llon—Status—C ontrol =
Ch nge="LCLS—Izsconnection Preparation™ Release LCL;S") >
- 7h. LCLS Statug Change Request | 6a. LCLS_CONNECT_CONTROL_ACK
5b. LQLS_CONNEC|I_CONTROL Acknowledge [LCLY-Status-Change = | (LCLS-BSS-§tatus = "call ig locally switched
(LCLS-Gonnection-Status-Control = "LCLS-Disconnection-Pieparation”, Result | With requested LCLS configuration”)
» "Rglease LCLS") Codes"Status Change Req Accepted”]
< > > 8a. LCLS tatus'()hange Request Acknowledgg [LCLS- > > -
Status-Chande = "LCLS-Digconnection-Preparation”,Result
6b. LCLS_CIONNECT_CONTROL_ACK _ N B ’
(LOLS-BSS-Status = "o s o longer Lode=Statug Chande Req Accepted]
locglly switched") 6¢c. LCLS_NQTIFICATION (LCLS-
» BSS-Status F "call is no longer
7b. LCLS Stafus Change Rgquest Acknowledge [LCLS-Status-Change F "LCLS- 4|)cally switched")
Disconpection-Prepafation”,Result Code="Status Change Req Atcepted’]
o 11. LCLS Status Update [LJLS-Status
9. LCLS Btatus Update [LCLS-Status = "LCLS not gonnected"]
="LCLS nqt connected"] 8b. LCLS Status Change Request
= Acknowledge|[LCLS-Status{Change =
"LCLS-Discomnection-Prepgration”,Result
Code="Statug Change Req [Accepted’]
LCLS Status Update message is not
forwarded since the same IQ‘LI(_:(iLSSn(S):atursmUp(tjaﬁ [LGLS-Status
information is already received from - gonnected’]
the preceding MSC server.
I I I

Figure 7.2.4.4.1: BSS initiated, LCLS Release ordered from Core Network

1. The BSS determines that local switching should be disconnected.

2a, b. The BSS requests the LCLS disconnection by sending the L CL S-Notification message with LCL S-Break-
Request |E set to "LCL S Break Request” to the oM SC server and tM SC server.

3. a) The oMSC server sendsto the succeeding node the L CL S Status Change Request message with the
LCLS-Status-Change | E set to "L CL S-Disconnection-Preparation”.
b) ThetMSC server sends to the preceding node the LCL S Status Change Request message with the LCLS-
Status-Change | E set to "L CL S-Disconnection-Preparation”.

4da, b. TheiMSC server transfersthe LCL S Status Change Request message to the succeeding/preceding node.

5. a) ThetMSC server sends to the tBSS the L CL S-Connect-Control message with the L CL S-Connection-

Status-Control |1E set to "Release LCLS".
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b) The oM SC server sends to the oBSS the L CL S-Connect-Control message with the L CL S-Connection-
Status-Control 1E set to "Release LCLS".

6. a) ThetBSS confirmsthe reception of the LCL S release request with the L CL S-Connect-Control
Acknowledge message but does not change the LCLS-BSS status since LCL S release request is not yet
received for the associated call leg.

b) The oBSS reports the LCLS disconnection by sending the L CL S-Connect-Control Acknowledge message
with the LCLS-BSS-Status | E set to "the call is no longer locally switched" to the oM SC server.

¢) ThetBSS reports the LCLS disconnection by sending the L CL S-Notification message with the LCLS-
BSS-Status | E set to "the call is no longer locally switched to the tM SC server.

7. a) On thereceipt of the LCLS-Connect-Control Acknowledge message with the LCLS-BSS status still
indicating local switching the tMSC server sends to the preceding node the L CL S Status Change Request
Acknowledge message with the LCL S-Status-Change | E set to "L CL S-Disconnection-Preparation™ and the
Result code |E set to LCLS Status Change Request accepted.

b) On the receipt of the LCL S-Connect-Control Acknowledge message the oM SC server sends to the
succeeding node the LCL S Status Change Reguest Acknowledge message with the LCL S-Status-Change |E
set to "L CL S-Disconnection-Preparation” and the Result code | E set to LCL S Status Change Request
accepted.

8. a) TheiMSC server transfersthe LCL S Status Change Request Acknowledge message to the preceding
node.

b) TheiMSC server transfers the LCL S Status Change Request Acknowledge message to the succeeding
node.

NOTELl: The oMSC server aready requested the LCLS break from the oBSS (step 5b) and due to that it
does not perform any action on the receipt of the LCLS Status Change Request Acknowledge
message. The tM SC server does not perform any action on the receipt of the LCL S Status Change
Request Acknowledge message since it already requested the LCL S break from the tBSS (step 5a)
and already received L CL S-Natification message indicating LCL S disconnection (step 6c).

9. At reception of the LCL S-Connect-Control Acknowledge message indicating LCL S disconnection the oM SC
server sends the LCL S Status Update message with the LCLS-Status | E set to "LCLS Not Connected” to the
succeeding node.

10. TheiMSC server transfersthe LCL S Status Update message to the succeeding node.

11.  Onthereceipt of the LCL S-Notification message indicating L CL S disconnection the tM SC server sends the
LCLS Status Update message with the LCLS-Status | E set to "LCLS Not Connected" to the preceding node.

NOTEZ2: At reception of the LCLS Status Update message from the tM SC server, the iM SC server does not
forward the LCL S Status Update message since the same LCL S Status is already received from the
OMSC server.

7.2.45 Intermediate Node/GMSC Server Initiated

Figure 7.2.4.5.1 shows the message sequence example for the network initiated LCL S Break.
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| oUE | |oBSS| |oMGW| |omsc-S| |iMGw| [iMsc-s|  [tusc-s| [tmGw| |tBSS | | tUE |
<— _>

Call|is locally Switched /
1. Release LCLS
2a. L(LS Status ChT]nge Request
[LCLS-Status-Change = "LCLS-
Disconnection;Preparation”]
3a. LELS_CONNECT|_CONTROL 2b. LCLS Status Ghange Request
(LCLS-Connection-Stajus-Control = [LCLS-Status-Change = "LCLS-
» "Relgase LCLS") Disconnection-Prgparation”]
4a. LCLS—CON_NFCT_—COI\ TROL_—ACK 5a. LCLS Stafus Change Regquest 3b. LCLS_CQNNECT_CONTROL
(LUCLS-BSS-Status = "call is locally switched | acknowledgel [LCLS-Status{Change = h
8 I 9 u 9 (LCLS-Conndction-Status-Control =
with reqpiested LCLS cqnfiguration) | | ¢| S Disconnection-Prepgration”, Result " "
» p . Release LCLS")
Code="Statug Change ReﬁAccepted”] >
gl - g - - - -
4b. LCLS_COQNNECT_CONTROL_ACK
(LCLS-BSS-Status = "call is| no longer
4c. LC|.S_NOTIFICAT|ION (LCLS-BSS- Jocally switchpd™)

Status = "qdall is no longer

ocally switch:

ed")

-

5b. LCLS Status ¢
Status-Change ="'

hange Reque|
LCLS-Disconry
us Change R¢

ection-Preparation”,

q Accepted’]

5t Acknowledgge [LCLS-

Result Code="Sta

6b.
Sta

| CLS Status Update [LCLS-
us = "LCLS nqt connected,]

6a. LCLS Status Update [LCLS-$tatus

"LCLS not conngcted”]

-
%

LCLS Status Update indicating LCLS not
connected is received from the succeeding MSC
server and the preceding MSC server.

Figure 7.2.4.5.1: Intermediate Node / GMSC Server initiated LCLS break

The iMSC server determines that local switching should be disconnected.

TheiMSC server send the LCL S Status Change Request message with the LCL S-Status-Change |E set to
"LCL S-Disconnection-Preparation” to the preceding node and to the succeeding node.

2a, b.

a) The oMSC server sendsto the 0BSS the L CL S-Connect-Control message with the L CL S-Connection-
Status-Control 1E set to "Release LCLS'.

b) ThetMSC server sendsto the tBSS the LCL S-Connect-Control message with the L CL S-Connection-
Status-Control 1E set to "Release LCLS".

a) The oBSS confirms the reception of the LCL S release request but does not change the LCLS-BSS status
since LCL S release request is not yet received for the associated call leg.

b) The tBSS reports the LCL S disconnection by sending the L CL S-Connect-Control Acknowledge message
with the LCLS-BSS-Status | E set to "the call is no longer locally switched" to the tM SC server.

¢) The oBSS reports the LCL S disconnection by sending the L CL S-Notification message with the LCLS-
BSS-Status | E set to "the call is no longer locally switched" to the oM SC server.

a) On thereceipt of the LCLS-Connect-Control Acknowledge message with the LCL S-BSS status still
indicating local switching the oM SC server sends to the succeeding node the LCL S Status Change Request
Acknowledge message with the LCL S-Status-Change | E set to "L CL S-Disconnection-Preparation” and the
Result code | E set to LCL S Status Change Request accepted.

b) On the receipt of the LCLS-Connect-Control Acknowledge message the tM SC server sendsto the
preceding node the LCL S Status Change Request Acknowledge message with the LCL S-Status-Change |E
set to "L CL S-Disconnection-Preparation” and the Result code |E set to LCL S Status Change Request
accepted.
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NOTEL: Sincethe LCLS disconnection is ordered by the iMSC server it does not forward the LCL S Status
Change Reguest Acknowledge message to the succeeding node.

6. a) At reception of the LCLS-Connect-Control Acknowledge message indicating L CL S disconnection the
tMSC server sends the LCL S Status Update message with the LCLS-Status | E set to "LCLS Not Connected”
to the preceding node.

b) On the receipt of the LCLS-Notification message the oM SC server sends the LCL S Status Update
message with the LCLS-Status |E set to "LCL S Not Connected" to the succeeding node.

NOTEZ2: Sincethe LCLS disconnection is ordered by the iMSC server it does not forward the LCL S Status
Update message to the preceding/succeeding node.

7.2.4.6 MSC server Initiated when Access Side Termination is isolated in MGW

Figure 7.2.4.6.1 shows the message sequence example for the MSC server initiated LCL S Break for the case when the
LCL S negotiation through the Core Network enabled the MSC server to use the option to isolate access side termination
from the network side termination.

In this example the oM SC server moves the originating UE (access side termination T1) back to the context oC with
network side termination T2 and requests the oM GW to be bothway through-connected after the oM SC server
determined that local switching should be disconnected and sent to the succeeding node the LCL S Status Change
Request message indicating L CL S disconnection preparation.

|oUE| |oBSS| |oMGW| |orv|sc| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| |tUE|

_>
Call|is locally Switched /

—

1. Release LCLS

2a. LCLS Stafjus Change Request: APM
[LCLS-StatusiChange = "LCLS-
Disconnectior|-Preparation"]

2b. MOV request (T1) / MOV reply | Context oC

-
&%

» Join Bearer Tlermination

| For succeeding signaling sequences see figure 7.2.4.2.1 steps 3 - 12 |

| | | | | | | | | |
Figure 7.2.4.6.1: MSC initiated LCLS break, access side termination isolated in MGW

1. The oM SC server determines that local switching should be disconnected.

2. The oM SC server sendsto:

a) the succeeding node the LCL S Status Change Request message with the LCL S-Status-Change | E set to
"LCL S-Disconnection-Preparation”;

b) the oMGW request to move the access side termination T1 to context oC with the network side
termination T2;

NOTE 1: Steps2aand 2b can be performed in parallel.

NOTE 2: If the MSC server has previously used the Change Through-Connection procedure and requested
the MGW to change the through-connection of the bearer to inactive instead of using the Isolate
Bearer termination procedure then the MSC server will use the Change Through-Connection

procedure to request the MGW to change the through-connection of the bearer to be both-way
through-connected.

3. The further steps are performed as defined in sub-clause 7.2.4.2, steps 3 - 12.
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7.3 LCLS Re-establishment

7.3.1 MSC server Initiated
7.3.1.1 Principles

The following Re-establishment procedures describe the scenario when a node has requested an LCL S-break for a
temporary period while applying a supplementary service or CN intervention and once completed wishes to resume the
LCL S connection. If the node which broke the LCL S does not re-establish the LCLS via these procedures, LCLS can
also be re-established by another interaction such as handovers (as specified in clause 8) or subsequent LCLS
negotiations (e.g. due to supplementary service interaction). If anode in the path does not accept the LCLS Status
Change Request (e.g. re-establishment) it shall respond with a LCL S Status Change Request Acknowledge message
containing a Result Code |E set to " Status Change Request rejected”, and not forward the LCL S Status Change Request
to the succeeding (or preceding) node.

7.3.1.2 MSC server actions

7.3.1.2.1 LCLS re-establishment to the network side

The MSC server which initiates LCL S re-establishment shall send the LCLS Status Change Request message with the
LCL S-Status-Change | E to the succeeding (or preceding) node to requests a change in LCLS Statusin the CN.

Once the LCL S Status Change Request message with the LCL S-Status-Change | E set to "L CL S-Connection-
Preparation” is received from the preceding (or succeeding) node, the MSC server shall check if the requested LCLS
Statusis allowed and shall send the LCLS Status Change Request Acknowledge message with the correct LCL S-Status-
Change |E value and with a Result code back to the preceding (or succeeding) node. The Result code indicates whether
LCLS Status Change Request is accepted or not.

7.3.1.2.2 LCLS re-establishment to the BSS

Once the L CL S-Status-Change Request message with LCL S-Status-Change | E or the L CL S-Status-Change Reguest
Acknowledge message with the L CL S-Status-Change | E sent from the preceding (or succeeding) node is received, the
MSC sever shall check if the requested LCLS Statusis allowed or not and if it is allowed then the M SC Server shall
send the LCLS-CONNECT-CONTROL message with LCL S-Connection-Status-Control set to "connect” to the BSS

7.3.1.2.3 LCLS Status update to the network side

Once the LCLS-Noatification message or L CL S-Connect-Control-ACK message sent from BSS is received by MSC
server, and if the received LCLS-BSS-Status indicates local switching, the M SC server shall send to the succeeding (or
preceding) node the LCL S Status Update message with the LCLS-Status | E set to "L CL S Connected" if the same LCLS
status update is not already received from the succeeding (or preceding) node..

7.3.1.3 GMSC server actions

Once the LCLS Status Change Reguest message with the LCL S-Status-Change | E sent from preceding (or succeeding)
node is received, the GM SC sever shall check if the requested LCL S Statusis allowed or not and if it is allowed the
GMSC server shall forward the LCLS Status Change Request message with correct value to the succeeding (or
preceding) node.

At the reception of the LCL S-Status-Change Request Acknowledge message from the succeeding/preceding node the
GMSC server shall forward the received message to the preceding/succeeding node.

Once the LCL S-Status-Update message with the LCL S Status |E sent from preceding/succeeding node is received by
GMSC server,

- the GMSC Server shall forward the message to the succeeding/preceding node if the same request is not already
received from the succeeding/preceding node.

- the GMSC Server shall not forward the message if the same request is aready received from the
succeeding/preceding node.
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7.3.1.4 BSS actions

On receipt of the LCLS-Connect-Control message with the L CL S-Connection-Status-Control 1E set to "connect LCLS'
the BSS may establish LCL S (following the principles described in sub-clause 4.4) and notify the CN as described for
LCLS call establishment.

7.3.2 BSS Initiated

BSS Initiated LCL S re-establishment is not supported for LCLS.
7.3.3 Intermediate Node / GMSC Server Initiated
7.3.3.1 Principles

The following Re-establishment procedures describe the scenario when a node has requested an LCL S-break for a
temporary period while applying a supplementary service or CN intervention and once completed wishes to resume the
LCL S connection. If the node which broke the LCL S does not re-establish the LCLS via these procedures, LCLS can
also be re-established by another interaction such as handovers (as specified in clause 8) or subsequent LCLS
negotiations (e.g. due to supplementary service interaction). If anode in the path does not accept the LCLS Status
Change Request (e.g. re-establishment) it shall respond with a LCL S Status Change Request Acknowledge message
containing a Result Code |E set to " Status Change Request rejected”, and not forward the LCL S Status Change Request
to succeeding/preceding node.

7.3.3.2 Intermediate Node / GMSC server actions

When an intermediate node or the GM SC server determines that local switching should be re-established it shall send
the LCLS Status Change Request message with the L CL S-Status-Change | E set to "L CL S-Connection-Preparation” to
the preceding and to the succeeding node.

The intermediate node or the GM SC Server not initiating the LCL S re-establishment shall check if the requested LCLS
Statusis allowed or not and if it is allowed the intermediate node shall forward the received LCLS Status Change

Request message.

On receipt of the LCLS Status Change Request Acknowledge message with the LCLS-Status-Change IE setto "LCLS
Connection Preparation” and a Result code |E from the preceding/succeeding node, the intermediate node or the GMSC
Server not initiating the L CL S re-establishment shall forward message to the succeeding/preceding node. The Result
code indicates whether LCL S Status Change Request is accepted or not.

On receipt of the LCLS Status Update message with the LCLS-Status |E set to "L CLS Connected" from the
preceding/succeeding node:

- theintermediate node or the GMSC Server not initiating the LCL S re-establishment shall forward the message to
the succeeding/preceding node.

- theintermediate node or the GMSC Server initiating the L CL S re-establishment shall not forward the message.

7.3.3.3 MSC server actions

When the LCLS Status Change Reguest message with the LCL S-Status-Change | E set to "LCL'S Connection
Preparation” is received from the succeeding (or preceding) node, the MSC Server shall check if the requested LCLS
statusis allowed or not and if it is allowed then the MSC Server shall send to BSS the L CL S-Connect-Control message
with the L CL S-Connection-Status-Control 1E set to "connect”. The MSC server shall send LCLS Status Change
Request Acknowledge message with the correct LCL S-Status-Change | E value and a Result code back to the preceding
(or succeeding) node. The Result code indicates whether LCL S Status Change Request is accepted or not.

At reception of the LCL S-Connect-Control Acknowledge message or the L CLS-Notification message with the LCLS-
BSS-Status |E set to "Call is Locally switched with requested LCL S configuration”, the M SC server shall send to the
succeeding (or preceding) node the LCL S Status Update message with the LCL S-Status | E set to "L CL S Connected" if
the same LCL S status update is not already received from the succeeding (or preceding) node.

7.3.34 BSS actions

The BSS shall perform the same actions as described in sub-clause 7.3.1.4.
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7.3.4 LCLS Re-establishment Example Call Flows
7.34.1 LCLS Re-establishment Connection Model for LCLS

Figure 7.3.4.1.1 shows the network model for a L CL S Re-establishment of the mobile call. The "squared" line
represents the call control signalling. The "dotted/full” line represents the bearer terminations in the MGW. Bearer
termination T1 and T6 are used for the bearer towards BSC and bearer termination T2, T3, T4 and T5 are used for the
bearer towards preceding/succeeding MGW.

Control plane link which transmits signalling

e o o o o Userplane link path through CN

e User plane link which transmits real user plane data

N
User Plane Data
tUE eeet( >< >
oBSS/
tBSS
OUE =

Connection Model 1: Before LCLS Re-establishment

Non LCLS User Plane
B I e AN O S R N SRR -
T T, Ts Ty Ts Te
OUE =t _/\_ DNececcfheceeetl0C_/\_  DeeeeceeeeliC _/\_ Doeecessoecs
oMGW iMGW tMGW
Connection Model 2: After LCLS Re-establishment
Figure 7.3.4.1.1: LCLS Re-establishment (Network model)
7.3.4.2 MSC server Initiated Example Call Flow

Figure 7.3.4.2.1 shows the message sequence example for the MSC server initiated L CL S Re-establishment. In the
example the MSC server trigger the LCLS negotiation in the CN. The BSS establishes local switching when both legs
areinformed LCLSisallowed.
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| oUE | | 0BSS | |o|v|sc-s| |i|v|sc-s| |tMSC—S| | tBSS | | tUE |
oMGW | iMGW | | tMGW |
i = - P

(LCLS-Status-Chahge= “LCLS
Connection Prepatation”)
2. LCLS [Status Change Request
(LCLS-Status-Chgnge= “LCL.S

Connectfon Preparation”)

1. LCLS Status C)—ane Reduest

3. UCLS Statlis Change Reques{ Acknowlgdge (LELS-

Stafus-Change= “LCLS Connectjon Prepafation”, 4. LCI[S-Conneft-Control

Regult Codes"Status Change Rgq Accepted”) (LCLY-Connect|on-Status-Control # "Connect")
5. LCLS|Status Change Request Acknowledgd (LCLS- o
Status-Change= “LCLS Connection Preparation”, 6. LCLS-fonnect-Control ACK (LCLY-BSS-Status =
Result Cpde="Stalus Change Req Acpepted”) "call is nq longer logally switched")

-
-«

7. LCLS-Connect-Gontrol
(LCLS-Connection{Status-Control
= "Connect")

8. LCLS Re-
establishment
Call is locally Switghed
9. LCLS-Connect-Gontrol_ACK (LCLS- 10. LCLY-Notification (LCLS-BSS-
BSS-Status = "Callis Locally Switcheq Status =['Call is Ldcally Switched
with requpsted LCILS configuration”) with requyested LCLS configuration")

11. LCLS status update:
(LCLS-Status = "LICLS connected")

Figure 7.3.4.2.1: MSC server Initiated LCLS Re-establishment

1 The oM SC server determines that local switching should be re-established. The oM SC server sendsto the
succeeding node the LCL S Status Change Request message with the LCL S-Status-Change IE set to "LCLS-
Connection-Preparation”.

2. TheiMSC server transfers the LCL S Status Change Request message to the tM SC server.
3. The tMSC server sends LCL S Status Change Request Acknowledge message to the preceding node.

4, The tMSC server sendsto the tBSS the L CL S-Connect-Control message with the L CL S-Connection-Status-
Control |E set to "connect”.

NOTE: Step 3 and 4 can be performed paralleled.
5. TheiMSC server transfers the LCL S Status Change Request Acknowledge message to the oM SC server.

6. The 0BSS confirms the reception of the LCL S connect request but does not change the LCL S-BSS status
since LCL S connect request is not yet received for the associated call leg.

7. On receipt of LCLS Status Change Request Acknowledge message, the oM SC server sends to the oBSS the
L CL S-Connect-Control message with the L CL S-Connection-Status-Control 1E set to "connect”.
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TheiMSC server transfersthe LCL S Status Update message to the tM SC server.

Because LCL S connect requests are received for the associated call leg, the o0BSS/tBSS re-establish the

The oBSS reports the L CL S connection by sending the L CL S-Connect-Control Acknowledge message to the

The tBSS reports the LCL S connection by sending the LCL S-Notification message to the tM SC server.
The oM SC server sendsthe LCL S Status Update message with the LCLS-Status | E set to "L CL S Connected"

The tMSC server sends the LCL S Status Update message with the LCLS-Status | E set to "LCL S Connected"

to the preceding node. The iMSC server does not forward the LCL S Status Update message to the oM SC
server since the same LCLS Statusis already received from the oM SC server.

7.3.4.3

Intermediate Node / GMSC Server Initiated Example Call Flow

Figure 7.3.4.3.1 shows the message sequence example for the Intermediate Node / GMSC Server initiated LCLS Re-

establishment.
| oUE | |oBSS| |oMGW| [omsC-S| |imGw| |[imMsc-s| [tvsc-s| [tMGw| |tBSS| | tUE |
. e P -l - - -
1. Re-establish LCLS
2. LGLS Status Change Request
[LCLS-Status-Change = "LCLS- | 3. L CLS Status Chiange Request
__Connection{Preparation"] [LCLS—Status—Chﬂnge ="LCLS-
- Connection-Prepafation”]
4. LCLS Status Change Request o
Acknowledge [LCLS-Statys-Change =
"LCLS-Conlnection-Prepafation”, Result| 5. LCLS Status ¢hange Requept
Code="Stajus Change Reig Accepted”] | Acknowledge [LELS-Status-Change =
P " CLS-Connection-Preparation|, Result
6. LLS_CONNECT_CONTROL Code="Status Change Req Acgepted’]
(LCLS-Connection-Stajus-Control = -
"connect")
< 8. LCLS_CONNECT_CONTROL
7.LCLS_CIONNECT_CONTROL_ACK (LCLS-Conngction-Status-(ontrol =
(LCLS-BSIS-Status = "calllis no longer "connect")
locally switched") o
- 9a. LCLS_CQNNECT_CONTROL_ACK
9b. SLgtLuS;—f 2;:&%’3!;%”&%;?; (LCLS-BSS-Status = "Call i$ locally switched
reqpiested LCLS cqnfiguration”) é\nth requestefd LCLS configlration™)
4— _>
Calljis locally Switched /
11. LCLS Sfatus update [LICLS-Status = | 10- LCLS Status update [LCLS-
"LCL$ connected"] | Status = "LCLS cgnnected"]
LCLS Status Update indicating LCLS connected
is received from the succeeding MSC server and
the preceding MSC server.

Figure 7.3.4.3.1: Intermediate Node / GMSC Server Initiated LCLS Re-establishment

"L CL S-Connection-Preparation” to the oM SC server.
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%a.

9b.
10.

11.

The iMSC server sendsthe LCL S Status Change Request message with the LCL S-Status-Change | E set to
"L CL S-Connection-Preparation™ to the tM SC server.

The oM SC server sends LCL S Status Change Reguest Acknowledge message to the succeeding node.
The tMSC server sends LCL S Status Change Request Acknowledge message to the preceding node.

The oM SC server sends to the oBSS the L CL S-Connect-Control message with the L CL S-Connection-Status-
Control |E set to "connect".

The oBSS confirms the reception of the LCL S connect request but does not change the L CL S-BSS status
since LCLS connect request is not yet received for the associated call leg.

The tMSC server sendsto the tBSS the L CL S-Connect-Control message with the L CL S-Connection-Status-
Control |E set to "connect”.

ThetBSS reports the LCLS connection by sending the L CL S-Connect-Control Acknowledge message to the
tMSC server.

The oBSS reports the L CL S connection by sending the L CL S-Notification message to the oM SC server.

The tMSC server sends the LCL S Status Update message with the LCLS-Status | E set to "LCL S Connected"
to the preceding node.

The oM SC server sendsthe LCL S Status Update message with the LCLS-Status | E set to "L CL S Connected"
to the succeeding node.

NOTE: Since LCLSre-establishment is ordered by the iM SC server it does not forward the LCL S Status Update

7.3.4.4

message to the preceding/succeeding node.

MSC server Initiated when Access Side Termination is isolated in MGW

Figure 7.3.4.4.1 shows the message sequence example for the MSC server initiated L CL S Re-establishment for the case
when the LCL S negotiation through the Core Network enabled the M SC server to use the option to isolate access side
termination from the network side termination.

In this example the oM SC server requests the oMGW to interrupt the communication on the bearer by using the Isolate
Bearer Termination Procedure (i.e. to isolate access side termination T1 from the network side termination T2) after the
0BSS re-established local switching.

| oUE | |oBSS| |0MSC-S| |iMSC-S| |trv|sc-s| | tBSS | | tUE |

(o] | Coiar ]

For preceding signaling sequences see figure 7.3.4.2.1 steps 1- 10 |

11a. MOV request (T1) / MOV reply | Context (Cs)
— »| Isolate bearer terrination

11b. LGLS status update:
(LCLS-ptatus = "LCLS connected")
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Figure 7.3.4.4.1: MSC server Initiated LCLS Re-establishment, access side termination isolated in

MGW
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1-10. When the oM SC server determines that local switching should be re-established it initiates the LCLS Re-
establishment procedure specified in sub-clause 7.3.4.2, steps 1 — 10.

11. & TheoMSC server send to the oMGW request to isolate the access side termination T1 from the network
side termination T2.

NOTE 1. The MSC server can aso use the Change Through-Connection procedure and requests the MGW
to change the through-connection of the bearer to inactive instead of using of the Isolate Bearer
termination procedure, see 3GPP TS 23.205 [2].

b) The oM SC server sendsthe LCLS Status Update message with the LCLS-Status IE set to "LCLS
Connected” to the succeeding node.

NOTE 2: Steps1laand 11b can be performed in parallel.
12. TheiMSC server transfers the LCLS Status Update message to the tM SC server.

13. ThetMSC server sendsthe LCLS Status Update message with the LCLS-Status | E set to "LCL S Connected"
to the preceding node. The iMSC server does not forward the LCL S Status Update message to the oM SC
server since the same LCLS Statusis already received from the oM SC server.

8 Handover/Relocation
8.1 UMTS to UMTS

For Inter-M SC Handover UMTSto UMTS the Anchor MSC server shall include the GCR IE, the LCLS-Negotiation
Request | E and the LCL S-Configuration-Preference IE in IAM to the Target MSC server. The Target MSC server may
modify the LCL S-Configuration-Preference | E based on its own LCLS configuration requirements. Therules for LCLS
Configuration settings are defined in clause 4.2. The Target MSC server shall include the final LCL S-Configuration-
Preference |E and the LCL S-Negotiation Response |E in the APM or ACM or CPG. The Target MSC server may then
use the LCLS parametersto enable LCLS if a subsequent UTRAN to GERAN handover occurs.

8.2 UMTS to GSM

8.2.1 General

The procedures specified in 3GPP TS 23.205 [2] for BICC based CS Core Network and 3GPP 23.231 [3] for SIP-I
based CS Core Network shall be followed. The following clauses describe the additional requirementsfor LCLS
functionality.

8.2.2 Intra-MSC UMTS to GSM Handover

8.22.1 Intra-MSC UMTS to GSM Handover that establishes Local Switching
8.221.1 General

When LCLS s not established for acall and an intra-MSC UMTSto GSM handover occurs that makes the call local,
the call can be locally switched in the Target BSS. The following clauses describe the additional requirements for intra-
MSC UMTSto GSM handover that establish LCLS.

8.2.2.1.2 Relocation Required

When the MSC server receives the Relocation Required message from the serving RNC, it requeststhe MGW to seizea
TDM circuit if AOTDM or an IP termination if AolP for the termination to the Target BSS as for the normal handover
procedure.

The MSC server sends the Handover Request message to the Target BSS as for the normal case but shall include the
GCR IE, the LCLS-Configuration |1E and the LCL S-Connection-Status-Control |E set to "Connect”.
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8.2.2.1.3 Handover Request Acknowledge

If the Target BSS supports LCLS feature then it shall include the LCLS-BSS-Status | E in the Handover Request
Acknowledge message in order to inform the MSC Server that the BSS supports the LCL S feature.

8.2.2.1.4 Handover Complete

The target BSS sends Handover Compl ete including the LCLS-BSS-Status | E, which indicates to the M SC server that
the call islocally switched.

NOTE: Thetarget BSSwill send LCL S-Notification message to the MSC at the other call leg indicating the call

islocaly switched.
8.2.2.1.5 Example
8.2.2.15.1 Connection Model

Figure 8.2.2.1.5.1.1 shows the network model for the Basic IntraMSC UMTS to GSM handover when LCLSis
established as aresult of the handover. The dashed line in green represents call control signalling and the dashed linein
blue represents the user plane connection path via the core network, which should be used if LCLS is not established or
after LCLSis broken. The non-dotted lines represent the bearer carrying real user plane data. In MGW-1 the bearer
termination Tsis used for the bearer towards RNC, bearer termination Ta is used for the bearer towards the
succeeding/preceding MGW, that is MGW-2 and bearer termination T+ is used towards the Target BSS. In MGW-2 the
bearer termination T, is used for the bearer towards BSS-2 and bearer termination T, is used for the bearer towards
MGW-1.

In this example scenario the Handover Device islocated in MGW-1 selected for the call establishment by the MSC-1
server, which controls the call and mobility management.
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emmmmm» User plane link which transmits real user plane data within BSS and to UE
emmmmm» User plane link which transmits real user plane data through the CN and to UE
® ®» ® » User plane link path through CN, connected

Control plane link which transmits signalling

MSC-1S MSC-2 S

Before Handover
Ts-Serving
Ta=Anchor

Connection Model 1: Before Handover

MSC-18 MSC-2 S

During Handover,|
Ts-Serving
Ta=Anchor
Tr-Target

Connection Model 2: During Handover, Tris isolated from Ts, Ta is one-way connected to Tr
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NETE R

ofcccccscscsccpocsoscccsccccccaheccaqg

TT TA

poecccccad

MGW-1

Connection Model 3: After Handover, LCLS is established and both call legs are in Target BSS
(=BSS-2)

Figure 8.2.2.1.5.1.1: Basic Intra-MSC UMTS to GSM Handover (network model)
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8.2.2.15.2 Basic Sequence for Intra-MSC UMTS to GSM Handover that establishes Local
Switching
|UE-1| | RNC | |Msc-1 5| TargetBSS | |MSC-2 S| | BSS2 | | UE2 |
MGW-1 MGW-2
P ¢ > P

1. Relocat|on Required
2. Context C1: ADD [fermination for
Tlarget BSS (Tt) — bothway;
NpD Ts Isolate

| 3. HO Request (GCR, LCLS-Configurgtion,
LCLS-Connection;Status-Control ="Connect")

4. HO Request Ack [LCLS-BSS-Status:
| "Call not yet locally $witched") 4a. LCLS_NOTIFICATION (LCLS-BS[S-
- ‘Status: "Call not yet loqgally switched"

5. Relocation CMD S Y
IF call has|been answer¢d and MSC |

|
| permits LCLS to be confiected then |
| update the|Connection Sfatus in BSS :

4b. LCLS_CONNECT_|[CONTROL (LCLS-
Connection Status-C&r trol = "Connedgt")
4c. LCLS_(QONNECT_[CONTROL_ACK
(LCLS-BSStStatus: "Call not yet locally

6. HO Detect  switched")

-

7. HO Complete (LGLS-BSS-status =|"call is locally
‘switched with requepted LCLS configyration™)

< e o] -
8. Relgase Command 9. LCLS_NOTIFICATI®N (LCLS-BSY-
< Status = "call is locally |switched with

10. Release Complete _requested LCLS configuration")

-

11. Context C1: SUB Ts
P 12 LCLS-Status-Uddate
[LCLS-Status: "LCLB connected"] |

| o

-
-«

Figure 8.2.2.1.5.2.1: Intra-MSC UMTS to GSM Handover that establishes Local Switching

1. lu Relocation Required message is received from the RNC requesting an intraaMSC UMTS to GSM
handover. The call is currently not locally switched.

2. The MSC-1 server requests the MGW-1 to reserve circuit or Connection Point towards the Target-BSS

3. The MSC-1 server sends the Handover Request message to the Target BSS with the GCR IE, the LCLS-
Configuration | E and the L CL S-Connection-Status-Control |E indicating "connect" to through-connect the
local call.

4, Target BSS performs call leg correlation with GCR to determine if another call leg is active with the same
GCR. The Target BSS reports in Handover Request Acknowledge message that the local call was found but
LCLS s not yet established.

da. TheBSS-2 notifies MSC-2 server the LCL S statusis changed by sending the LCLS_Notification message
with the LCLS-BSS-Status | E set to "Call not yet locally switched".

4b.  If the call has been answered and M SC-2 server permits LCL S to be connected, then the M SC-2 server sends
to the BSS-2 the LCLS_Connect_Control message with the L CL S-Connection-Status-Control 1E set to
"connect”.
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4c. TheBSS-2returnsthe LCLS Connect_Control_ACK message with the LCLS-BSS-Status | E set to "Call not
yet locally switched".
5. The MSC-1 server triggers the Relocation Command message.

6. The UE-1 is detected at the target BSS. Then the Target BSS/BSS-2 can internally transmit the user plane
data.

7. In the Handover Complete message the Target-BSS indicates to the MSC-1 server in the LCLS-BSS-Status
IE that the call has been locally switched.

8. The MSC-1 server requests the old serving RNC to release the old call leg.

9. The Serving BSS-2 informs the M SC-2 server that the call has been locally switched viaLCLS Notification
message.

10. Releasing of theold call leg to the RNC is completed.
11.  Thetermination Tsto the old RNC is removed from the Access MGW-1.
12. The MSC-1 server informs succeeding CN nodes that LCLS is connected.

NOTE: WhenBICCisused asthe call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.

8.2.2.2 Intra-MSC UMTS to GSM Handover that does not establish LCLS

Intra-M SC UMTS to GSM Handover that does not establish LCL S follows the proceduresin 8.2.2.1. The differences
are:

- inthestep 7, the Target BSS informs M SC-1 server that the call is not locally switched in the Handover
Complete message.

- stepsda, 4b, 4c, 9 and step 12 are not triggered.

8.2.3 Inter-MSC UMTS to GSM Handover

8.2.3.1 Inter-MSC UMTS to GSM Handover that establishes Local Switching
8.23.1.1 General

When LCLS s not established for a call and an inter-MSC UMTS to GSM handover occurs that makes the call local,

the call can be locally switched in the Target BSS. The following clauses describe the additional requirements for inter-
MSC handovers that establish LCLS.

8.2.3.1.2 MSC-1/ MGW-1
8.23.1.2.1 Relocation Required
8.2.3.1.21 Relocation Required

When MSC-1 Server receives the Relocation Required message from the serving RNC and determines that the call shall
be handed over to the Target MSC Server, it shall send the GCR of the call, the LCL S-Negotiation Request |E and the
L CL S-Configuration-Preference | E to the Target MSC Server in a MAP Prepare-Handover_Request message.

8.2.3.1.2.2 Handover Request Acknowledge

When MSC-1 Server receives the MAP Prepare_Handover_Response including Handover _Request Acknowledgement
message with a LCLS-BSS-Status |E the Anchor MSC-1 Server configures the bearer terminationsin MGW-1 and
sends the GCR |E, the LCL S-Negotiation Request | E and the L CL S-Configuration-Preference |E to the target M SC-
Server.
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8.2.3.1.2.3 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW-1 and Target MGW is as described in sub-clause 6.1 for a
Basic Mobile Originating Call. The MSC server shall also use the Change Flow Direction procedure to request the
MGW-1 to set the Handover Device to theinitial state.

8.2.3.1.2.4 MGW Flow Direction Control

In accordance with the normal handover case the MGW-1 isolates the termination towards the Target MGW (T>) from
the termination to the RNC(Ts) and configures the Anchor termination (T1) one-way DL towards the Target MGW
termination (T2). Termination to the RNC (Ts) is both-way connected to Anchor termination (T1) sinceit isaso
receiving UL user data from termination to the RNC (Tsg).

8.2.3.1.2.5 Relocation Command/Handover Detect

The MSC-1 Server uses the Change Flow Direction procedure to requests the MGW-1 to set the Handover Device to
intermediate state.

8.2.3.1.2.6 Handover Complete

When the MSC-1 Server receives the Handover Compl ete message, it releases the related |u-interface connection
towards RNC. The MSC-1 Server also requests MGW-1 to set the Handover Deviceto its final state by removing the
bearer termination towards the RNC.

The MSC-1 server shall send to the adjacent call node the L CL S-Status-Update message with the LCLS-Status |E
indicating that LCLS is established.

8.2.3.1.3 Target MSC Server / Target MGW
8.2.3.1.31 Prepare Handover Request message and MGW selection

The Target MSC server selects the Target MGW when it receives MAP Prepare Handover Reguest message. The
Target MSC server sends the Handover Request message to the Target BSS as for the normal case but shall include the
GCR IE, the LCLS-Configuration | E and the L CL S-Connection-Status-Control 1E set to "Connect".

8.2.3.1.3.2 Handover Request Acknowledge

If the Target BSS supports the LCL S feature it shall include the LCLS-BSS-Status | E in the Handover Reguest
Acknowledge message in order to inform the Target MSC Server that the BSS supports the LCL S feature. The Target
MSC Server sends the same information in the MAP Prepare Handover Response message to the MSC-1 Server.

8.2.3.1.3.3 Bearer establishment towards Target BSS

When the Target MSC Server has selected the Target MGW it requests the Target MGW to seize a TDM circuit if
Ao0TDM using the Reserve Circuit procedure, or an IP termination if AolP using the reserve Connection Point
procedure as for the normal handover procedure. The Target MSC Server sends the Handover Request message to the
Target BSS containing the CIC for AoTDM or the IP addresses and UDP ports received from the target MGW if AolP.

8.2.3.1.34 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW-1 and Target MGW is as described for basic mobile
terminating call in sub-clause 6.2.

8.2.3.1.3.5 Handover Complete

When LCLS has been established during the handover procedure, the target BSS informs the target M SC-Server that
the call has been locally switched in the Handover Complete message.

NOTE: Thetarget BSSwill send LCL S-Notification message to the MSC at the other call leg indicating the call
islocally switched.
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8.2.3.1.4 Example of Inter-MSC UMTS to GSM Handover that establishes Local Switching
8.2.3.14.1 Connection Model

Figure 8.2.3.1.4.1.1 shows the network model for the Basic Inter-MSC UMTS to GSM handover when LCLSis
established as aresult of the handover. The dashed line in green represents call control signalling and the dashed linein
blue represents the user plane connection path via the core network, which should be used if LCLS s not established or
after LCLSis broken. The non-dotted lines represent the bearer carrying real user plane data. In MGW-1 the bearer
termination Tsis used for the bearer towards RNC, bearer termination T1 is used for the bearer towards the
succeeding/preceding MGW, that is MGW-2 and bearer termination T, is used towards the Target MGW. In MGW-2
the bearer termination T4 is used for the bearer towards BSS-2 and bearer termination T3 is used for the bearer towards
MGW-1. In Target-MGW the bearer termination T is used towards the Target-BSS and bearer termination Ts is used
towards MGW-1.

In this example scenario the Handover Deviceis located in MGW-1 selected for the call establishment by the MSC-1
server, which controls the call and mobility management.

emmmmm» User plane link which transmits real user plane data within BSS and to UE
emmmmm» User plane link which transmits real user plane data through the CN and to UE
® ® ®» ® User plane link path through CN, connected

Control plane link which transmits signalling

MSC-18 MSC-2 8

Nl Nl

gl

<j_x_® @_x_}_; Ta g En Ts i@
RNC MGW-1 MGW-2 Target

Connection Model 1: Before Handover

=
Q
=

N

Connection Model 2: During Handover, Tz is isolated from Ts, T1 is one-way connected to T»
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Target BSS
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Connection Model 3: After Handover, LCLS is established and both call legs are in Target BSS
(=BSS-2)

Figure 8.2.3.1.4.1.1: Basic Inter-MSC UMTS to GSM Handover (network model)

8.2.3.1.4.2 Basic Sequence for Inter-MSC UMTS to GSM Handover that establishes Local
Switching

Figures 8.2.3.1.4.2.1 and 8.2.3.1.4.2.2 show the message sequence example for the Basic Inter-MSC UMTS to GSM
Handover shown in the corresponding network model Figure 8.2.3.1.4.1.1. The Handover Device islocated in MGW-1
selected for the call establishment by the M SC-1 server, which controls the call and the mobility management. The
description is based on 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3].
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) Target Target Target _ } R
UE-1 RNC MSC-1S MGW-1 MSC-S MGW BSS MSC-2 S MGW-2 BSS-2 UE-2
UE-1 (oMS) is commuynicating with UE-2 (tMS) via the corg network
e —- P 4P

1. Relocatign Required

7| 2. mAP Prepare-Handoyer Request (target LAC | GCR, LCLSt
Negotiation|Request, ILCLS-ConfigLration-PreferEnce)

3a. Add request Accesp side Tt
reserve cifcuit, Connegtion Point

‘3b. Add reply Tt

4. Handoyer Request (GCR, LCLS-Configuratior
LCLS-Con nection-Stitus-ControI =['Connect")

5. HO Request Ack (LCLS-BSS-Stdtus:

;Call not yet locally switched™) 5a. LCLS_NOTIFICATJON
(LCLS-BSS-Status: "Chll not yet
6a. MOD request T, cpnfigure _locally swit¢hed")

Connectign Point, only|AclP Y R L
> IF call has been answered and MSC permits
LCLS to be connected then update the
Connection Status in BSS

5b. LCLS_CONNECT_[CONTROL
(LCLS-Conpection-Status-Control

-

‘6b. MOD feply Tr

r——-—
)

MAP Prepare-Handover Responge

7.

= "Connect])
8a. TopDescr ({*,T,, isolate}, {T1,T,Joneway}) >
+ ADD request(T,) 5¢. LCLS_CONNECT JCONTROL_
Lt ACK (LCLS-BSS-Statys: "Call not|yet
_8b. TopDegcr() + ADD reply (T2) _lpcally swit¢hed")

9. IAM (Codec List, GCH, LCLS-Nefotiation Reduest,
LCLS-Confguration-PE erence), see NOTE 1, NOTE 2

10a. Adg equest Netwjork side Ts

10b. Add feply Ts

11. APM (SC, SCL, LCLS-Negotiatipn Responsg,
LCLS-Configuration-Preference), see NOTE 1

Figure 8.2.3.1.4.2.1: Initial phase of Inter-MSC UMTS to GSM Handover establishing Local Switching

1

3a, b.

5a

lu Relocation Required Request is received from RNC requesting an inter-M SC handover. The call is
currently not locally switched.

The MSC-1 server determines that inter-M SC handover is required and sends the MAP Prepare-Handover
Request message to target M SC-Server which includes LCLS Negotiation Request IE, the LCLS-
Configuration-Preference |E and GCR IE.

The Target-M SC-Server requests the target MGW to reserve circuit or Connection Point towards the Target-
BSS

The Target MSC-Server sends Handover Request message to the Target BSS with GCR, the LCLS-
Configuration | E and the L CL S-Connection-Status-Control |E indicating "connect" to through-connect the
local call.

Target BSS performs call leg correlation with GCR to find if another call leg is active with same GCR. The
BSS reports in Handover Request Acknowledge message that the local call was found but LCLSis not yet
established.

The BSS-2 notifies MSC-2 server the LCL S status is changed by sending the LCLS _ Notification message
with the LCLS-BSS-Status | E set to "Call not yet locally switched".

ETSI



3GPP TS 23.284 version 15.0.0 Release 15 74 ETSI TS 123 284 V15.0.0 (2018-07)

5b.

5c.

6a, b.

8a, b.

If the call has been answered and M SC-2 server permits LCL S to be connected, then the M SC-2 server sends
to the BSS-2 the LCLS_Connect_Control message with the L CL S-Connection-Status-Control 1E set to
"connect”.

The BSS-2 returnsthe LCLS _Connect_Control_ ACK message with the LCLS-BSS-Status | E set to "Call not
yet locally switched".

(These signalling steps are only applicable to AolP.) When the Target M SC-Server receives the BSSMAP
Handover Request-Ack message, it sends the BSC-B I P address and UDP Port number to the MGW-B using
the Configure RTP Connection Point procedure.

The Target MSC-Server sends the MAP Prepare Handover Response message to MSC-1 server.

In accordance with normal handover the MSC-1 server requests MGW-1 to isolate the termination towards
Target MGW (T>) from the termination to the Serving BSS-1 (Ts) and to configure the Anchor termination
(T1) one-way DL towards the Target MGW termination (T2).

MSC-Server 1 sends |AM (Initial Address Message) to Target MSC-Server including GCR, the LCLS-
Negotiation Request | E and the L CL S-Configuration-Preference |E.

NOTE 1: Corresponding SIP-I signalling is specified in 3GPP TS 23.231 [3].

NOTE 2: The LCLS-Negotiation Request | E and the LCL S-Configuration-Preference IE in step 9 can be
different from LCLS Negotiation Request | E and the LCL S-Configuration-Preference IE in step 2,
because step 9 is BICC signalling and the LCL S Negotiation Request and the LCLS-
Configuration-Preference |E values can be changed by intermediate M SC-Servers.

103, b. Target M SC-Server reserves bearer connection Tstowards MGW-1.

11

After Target MGW has replied with the bearer address and the binding reference (Step 10b), the Target
M SC-Server returns APM with selected codec, the LCLS-Negotiation Response |E and the LCLS-
Configuration-Preference IE.
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1 Q Target Target Target (L Q . ~
UE-1 RNC MSC-18 MGW-1 MSC-S MGW BSS MSC-2 S MGW-2 BSS-2 UE-2
' 12. ACM, gee NOTE 1
<13. Relocatjon CMD 14, HO Detect
15. MAP Process-AccessSignalling|Request
16a. TopDsgscr, change flow directign
({T+,Ts,oneway}, {T+, T2, hothway})
_16b. TopDgscr Response
- 17. HO Cgmplete (LCL[S-BSS-Statup: "Call is locally
Ewitched ith requestefl LCLS configuration")
- 18. LCLS-NOTIFICATION (LCLS-
_19. MAP Sgnd-End-Sig Request BSS-Statug: "Call is logally switched
I with requesfted LCLS cpnfiguration")
 20. Answer -t
 21a. Releage Command
21b. Releage Complete
22a. SUB request, releage Ts
22b. SUB reply
23. LCLS Status Update|
‘(LCLS-Stat s = "LCLS connected")| see NOTE {
24. LCLS Status Update|
(LCLS Statlis = "LCLS cpnnected")| see NOTE 3 _
- »ﬂal switching in| BSS —

Figure 8.2.3.1.4.2.2: Completion phase of Inter-MSC UMTS to GSM Handover establishing Local Switching

12.

Target MSC-Server sends ACM (Address Complete Message). Target M SC-Server awaits the capturing of
the UE-1 on the radio path when the ACM is sent and MSC-1 server initiates the handover execution when
receiving ACM.

13 - 18. When the local switching has been established during the handover procedure, the target BSS shall inform

19.

20.

21a b.
22a, b.

23.
24.

25.

the target M SC-Server that the call has been locally switched in HANDOVER COMPLETE, and the target
BSS shall also send a new message L CL S-Notification with LCLS-BSS-Status | E to inform the MSC-2
server that the local switching has been established. In steps 16a and 16b the M SC-1 server configures
MGW-1 for the completion of the handover.

A-HO-DETECT/COMPLETE when received, isincluded in the M AP-Send-End-Signal request and send
back to the MSC-1 server.

Target MSC-Server sends ANSWER when A-HO-DETECT/COMPLETE is received.

MSC-1 Server releasesthe call legin RNC.

MSC-1 server releases the bearer termination towards RNC.

Target MSC-Server informs the MSC-1 server about the LCL S Status.

MSC-1 server (Anchor M SC-Server) sends L CL S-Status-Update message to the far end MSC-2 server.

NOTE 3: When BICC isused asthe call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.

Local switching is established in the BSS.
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8.2.3.2 Inter-MSC UMTS to GSM Handover that does not establish Local Switching

Inter-M SC UMTS to GSM Handover that does not establish Local Switching follows the proceduresin 8.2.3.1. The
differences are:

- inthe step 17, the target BSS informs target MSC that the call is not locally switched in the Handover Complete.
- steps5a, 5b, 5¢ 18, step 23, step 24 and step 25 are not triggered.

8.3 GSM to UMTS

8.3.1 Intra-MSC GSM to UMTS Relocation
8311 General

When acall islocally switched through the BSS and an intra-M SC GSM to UMTS handover occurs, the LCLS shall be
broken and the user plane shall be connected via the core network. The IntraMSC GSM to UMTS relocation procedure
specified in 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3] shall be followed. The following clauses describe the
additional requirements for intraM SC GSM to UMTS handovers of LCLSrelated calls.

To thisend the BSS which isinlocal switch which is serving the user equipment which is not moving to the RNC
bicasts user data UL to the core network so that immediately the user equipment which is moving is attached to the
RNC it can receive DL data from the core network.

During a Locally Switched (intra-BSS) Connection when no bicasting occurs there is no data transmission through the
core network. In this release the use plane is kept active and therefore does not need to be re-activated when the LCLS
is broken due to GSM to UMTS handover out of LCLS.

8.3.1.2 Handover Required

When the MSC server receives the Handover Required message from the serving BSS, it requests the MGW to provide
abinding reference and a bearer address using the Prepare Bearer procedure. The MSC server shall use the Change
Flow Direction procedure to request the MGW to set the Handover Device to the initial state, see sub-clause 8.4.1.1.3.

8.3.1.3 lu Relocation Request Acknowledge

Upon receipt of the Relocation Request Acknowledge message, the MSC Server shall send to the adjacent call node the
L CL S-Status-Change-Request message to indicate "L CL S Disconnection-Preparation-for handover”.

When the far end MSC server receives the L CL S-Status-Change-Request message indicating LCL S Disconnection
preparation-for-handover it shall send to the BSS the LCLS_Connect_Control message with the L CL S-Connection-
Status-Control |E indicating "BicastatHandover". When the LCLS_Connect_Control acknowledge messageis received
from the BSS, the far end MSC server shall return the LCLS Status Change Request Acknowledge message indicating
"L CL S Disconnection-Preparation-for-handover" and a Result code indicating L CL S Status Change Request accepted.

8.3.14 Handover Command/lu Relocation Detect

When the MSC server sends the Handover Command message or aternatively if it receives the Relocation Detect
message, if the MSC server followed the MGW control procedures for anon-LCLS call and kept the Termination to the
Serving BSS connected then it shall use the Change Flow Direction procedure to requests the MGW to set the Handover
Device to intermediate state. However if the MSC server isolated Ts and set Tt to bothway through-connected then no
MGW control procedureisrequired at this point.

Upon receipt of the Relocation Detect message the MSC Server shall send to the adjacent call node the LCL S-Status-
Change-Request message with the LCL S-Status-Change-Request |1E set to "Indicate DL data after Handover".

When the far end MSC server receives the L CL S-Status-Change-Request message with the L CL S-Status-Change-
Request |E set to "Indicate DL data after Handover" it shall send to the BSSthe LCLS_Connect_Control message with
the LCL S-Connection-Status-Control |1E indicating "DL Data_at Handover" and after reception of the

LCLS _Connect_Control acknowledge message from the BSS, return the L CL S-Status-Change-Request-Acknowledge
message with "Indicate DL data after Handover" and a Result code indicating L CL S Status Change Request accepted.

NOTE: thisinformsthiscall leginthe BSS that the other UE has |eft the BSS and has been detected in the new
BSS and as such DL data from the CN is now coming from that UE.

ETSI



3GPP TS 23.284 version 15.0.0 Release 15 77 ETSI TS 123 284 V15.0.0 (2018-07)

8.3.1.5 lu Relocation Complete

When the MSC server receives the lu Relocation Complete message, it rel eases the A-interface line towards the serving
BSS. The MSC server also requests the MGW to set the Handover Device to itsfinal state by removing the bearer
termination (Ts) towards the serving BSS.

The MSC server shall send to the adjacent call node the L CL S-Status-Update message with the LCLS-Status |E
indicating the LCL S is disconnected.

When the serving BSS receives Clear Command it shall release any local switch path. The serving BSS shall inform the
far end MSC server that LCLS is broken with the LCLS-Notification message.

NOTE: TheLCLS Notification message does not need to be sent to the Anchor MSC Server since the Clear
Complete message received from the serving BSS a so means that LCL Sis disconnected.

8.3.1.6 Example
8.3.1.6.1 Connection Model

Figure 8.3.1.6.1.1 shows the network model for Intra-M SC GSM to UM TS Handover, where the call leg pertinent to the
UE-1 is handed over from the serving BSS-1 to the Target RNC. BSS-1 isthe same as BSS-2 when LCL S is established
for the call. The bearer termination T2 is used for the bearer towards BSS-2, which is not affected by this handover.
Bearer termination Tsis used for the bearer towards BSS-1 and the bearer terminations T1 and Ta are used for the
bearer towards the succeeding/preceding MGW. Bearer termination T+ isfor the bearer termination towards the Target
RNC. The colours and line types used in the figure are defined differently from 3GPP TS 23.205 [2] to indicate LCLS
specific issues.

User plane link which transmits real user plane data within the BSS and to UEs

L}
e User plane link which transmits real user plane data through the CN and to UEs

User plane path through the CN, connected

Control plane link which transmits signalling

MSC-S-1 MSC-S-2
UE-2 = 0o 0® 0 069 00606060 0 0 ¢ 0 0 o
Non-LCLS User Plane °
User Plane o
UE-1 = Data °
°
°
o °
Before Handover °

Connection Model 1: The call is locally switched
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MSC-S-1 MSC-S-2

®
BSS-1/
BSS-2
User Plane
UE '@D—l

UE-2 am

User Plane Data

During Handover
Ts-Serving
Ta=Anchor
Tr-Target

Connection Model 2: MGW-1 is both-way connected between Ta and Tt, Ts is isolated; BSS-2 starts
to bicast data UL

@ MSC-S-2
el 5

User Plane Data

User Plane
Data

Target RNC

During Handover
Ts-=Serving
Ta=Anchor
Tr-Target

Connection Model 3: UE has moved to Target RNC but lu Relocation Detect has not yet been
received by MSC-S-1
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MSC-S-1 MSC-S-2

UE-2 _X_ A
BSS-1/BSS-2 User Plane Data

T T
UE-1 XE Ej_)(\_ﬁg“ @X_ ’
Target RNC MGW-1 MGW-2

After Handover
Ta=Anchor
Tr-Target

Connection Model 4: LCLS is released in BSS-2, old serving Termination Ts is removed

Figure 8.3.1.6.1.1: Network model for Intra-MSC GSM to UMTS Handover that breaks LCLS
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8.3.1.6.2 Basic Sequence for GSM to UMTS Handover that breaks Local Switching
| UE-1 | | BSS-1 | | MSC-S-1|  [TargetRNC | | MSC-S-2 | | BSS2 | | UE=2 |

MGW-1 MGW-2
H H
Locally Switched User|Plane in the BES

1. HO Required

[

2. Context C1:|ADD Termination for Target
P RNC (T+) — bothway; MOD Ts Iso|ate

[
-

3. lu Relocation Request

4. lu Relocation Request Ack

5. LCLS-Status-Chgnge-Request (LC|.S-Status-Change:
"LCLS-disconnection-preparationFoll-iandover“)

" 5a. LCLS_(ONNECT_ICONTROL (LCLS-
ConnectioniStatus-Corjtrol = "BicastafHandover")

5b. LCLS_CONNECT |CONTROL_ACK

7. LCLS|Status Change [Request Acknowledge (LCLS-Status- | (LCLS-BSSStatus = "¢all is locally switched
Change = "LCLS-Disgonnection-PreparatipnForHandover", <W'th requesfed LCLS cpnfiguration”)
Result gde=”Status Changg Req Accepted”)

6. HO CMD

A

8. lu Relocation Defect

8a. LCLS-Status-Change-Requesst (LCLS-Status- 8b. LCLS GONNECT |CONTROL
Change: "IndicateDLdataAfterHandover") (LéLS-Cqu ection-Status-Control =

"DLDataAtHandover")

9. lu Relocation Complete
b 8c. LCLS_QONNECT_ICONTROL Ack
8d. LCL$-Status-Changg-Request Ack (LCLS-Status-Change: | (LCLS-BS§-Status "the call is locally
"IndicatgDLdataAfterHandover", Result CodeF"Status Change iwitched with requestefl LCLS configyiration”)
Req Accepted”)

-l

10. Clear Command |

Break -t : 11. LCLS_NOTIFICAT|ON (LCLS-BSS-
local Status = "Cpll is no longer locally swijched")
switching 12. Glear Complete <

13. Context C1: SUB Ts _ |

-l
-«

14. LCLS-Status-Update (LCLS-Staty
"LCLS not connectgd")

3]

'

< << :) Normally Switched User Plang
g - P P

Figure 8.3.1.6.2.1 shows the signalling flow for GSM to UMTS handover that breaks Local Switching.
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| UE-1 | | BSS-1 | |MSC-8-1| | TargetRNC| | MSC-S-2 | | BSS2 | | UE-2 |

MGW-1 MGW-2

H H
Locally Switched User[Plane in the B§S

1. HO Required

-

2. Context C1:]ADD Termination for| Target
RNC (T+) — bothway; MOD Ts Isolate

-l
-«

[

3. lu Relocation Rs]uest

4. lu Relocation Request Ack

5. LCLS-Status-Chgnge-Request (LCLS-Status-Change:
”LCLS-disconnection-preparationf prHandover"

6. HO CMD " | 5a. LCLS_CQONNECT_ICONTROL (LCLS-
< Connection{Status-Control = "BicastafHandover")

7. LCLS S{atus Change Reques$t Acknowledge Lo I
o : : 5b. LCLS_CONNECT_[CONTROL_ALCK (LCLS-
(LCLS-Stalus-Change = "LCLSDisconnection- | g’ g = vcall is I1d cally switched|with

Preparatio 1ForHandov:er , Resylt Code="Status requested LCLS configuration”)
Change ReEAccepted ) <

8. lu Relocation Detect

9. lu Relocation Cofnplete 11. LCLS_NOTIFICATION (LCLS-BS]S-
10. Clear Command - Status = "Call is no longer locally switched")
Break R h
local 12. Clear Complete >
switching
13. Context C1} SUB Ts
- "1 14. LCLS-Status-Ugdate
(LCLS-Status: "CLS not conne&ted“)
-} - .
Normally Switched User Plane
c< »D y
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Figure 8.3.1.6.2.1: Intra-MSC GSM to UMTS Handover that terminates Local Switching

1 The Handover Required message is received from BSS-1 requesting an intra-M SC GSM to UMTS handover.
The call is currently locally switched so the MSC-1 server can know that the GSM to UMTS handover at one
end will break local switch (the local switch is not broken in the serving BSS (BSS-1) until the UE-1 has
moved from BSS-1 and the M SC-1 server has sent the Clear Command message to the BSS-1).

2. In this example the Anchor MSC-1 server requests from its MGW-1 the seizure of the bearer termination T+
towards the Target RNC and through-connects it bothway to Ta. Additionally it isolates the old serving
Termination Ts. This makes the GSM to UMTS handover more efficient than current non-LCLS GSM to
UMTS handovers asimmediately when the UE-1 is handed over to the target RNC it will be able to send UL
user datato the UE-2.

NOTE 1: Thisflow shows the termination to the Target RNC as always connected bothway. Thisis a change
to the existing call handling which would normally connect the termination as one-way and then
change to bothway after receiving the lu Relocation Detect message. However the termination
does not need to be connected one-way and will in fact make the break in speech worse since UL
data cannot be sent from the UE-1 until the MGW topology is modified, also it saves the
additional intermediate H.248 modification step.

3. Anchor MSC-1 server sends the lu Relocation Request message to the target RNC.

4, The target RNC returns the lu Relocation Request Acknowledge message.
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5a

5b.

8a

8b.

8c.

8d.

10.

11.
12.
13.
14.

Anchor MSC-1 server shall send the L CL S-Status-Change-Request message to the succeeding M SC server
asking it to prepare for LCL S disconnection due to handover to trigger the far end MSC-2 server to send the
L CL S-Connect-Control message to BSS-2.

NOTE 2: When BICC is used as the call control protocol the APM message is sent. When SIP-1 is used the
INFO request with the encapsulated APM message is sent.

The far end MSC-2 server requests the BSS-2 to start sending data UL with the LCLS_Connect_Control
message and the L CL S-Connection-Status-Control |E indicating "BicastatHandover", see Figure 8.3.1.6.1.1
Connection Model 2. Thistriggers the BSS-1 to bicast the user plane data in the same way as the Access
MGW-1 would be doing in a non-LCL Sinter-BSS handover. At this point the BSS-1 shall send any DL data
it receives directly to the served UE. Since the BSS-1 cannot receive DL data at the same time as it receives
local data (Tsisisolated) thiswill minimise the break in user plane data even more than for existing non-
LCLS handover.

NOTE 3: The Serving BSS-1 shall forward the user plane data from the UE-1 to the UE-2 whilethe UE-1is
served by the BSS-1. The UL user plane data are bi-cast to both MGW?2 and local path by the
BSS-2. The MGW-2 transmits the user plane data to the MGW-1, and the MGW-1 will transmit
the user plane data to the target RNC. When the UE-1 |eaves the serving BSS-1 and begins
sending UL datafrom the Target RNC, that data will then be received viathe A-interface leg at the
serving BSS-2.

BSS-2 sendsthe LCLS Connect_Control_Ack message with the LCLS-BSS-Status | E set to "the call is
locally switched with requested LCL S configuration”.

Anchor MSC-1 server triggers the Handover Command message. When the UE-1 moves to the Target RNC
in this example it can immediately send UL data through the CN to the UE-2 and also can receive DL data
from the UE-2 viathe CN since the MGW-1 topology for Ta, Tt isaready bothway connected. Thisisa
change from the current non-LCL S solution but is more efficient since the non-L CL'S solution needs to set
thisto one-way DL only until it receives |u Relocation Detect message.

MSC-2 Server sends L CL S-Status-Change-Request-Acknowledgement.

UE-1 is detected at the target RNC. BSS-1/BSS-2 may continue to send the user plane data locally until the
Clear Command message is received.

The MSC-1 Server sends L CL S-Status-Change-Request to indicate that UE-1 has been detected in the target
BSS and user datais now being sent through the CN and DL to the distant UE-2.

The MSC-2 Server signalsto the BSS-2 that DL data received from the CN is now real user data coming
from the UE-1.

The BSS-2 sendsthe LCLS_Connect_Control_Ack message with the LCLS-BSS-Status |E set to "the cal is
locally switched with requested LCL S configuration”.

Acknowledgement back through the CN that the indication for DL data after Handover Detect has been
delivered.

When the MSC-1 Server receives the lu Relocation Complete message MSC-1 Server knows that the call is
not possible to be locally switched.

MSC-1 server requests the old serving BSS-1 to clear the old call leg. BSS-1 stops sending locally the user
datafrom UE-1, LCLSisbroken.

Serving BSS-2 informs the MSC-2 server that LCLS is broken viaLCLS_Notification message.
Clearing of the old call leg to the Serving BSS-1 is compl eted.

The termination Tsto the old serving BSS-1 is removed from the Access MGW-1.

Anchor MSC-1 server informs succeeding CN nodes that LCL S is disconnected.

NOTE 4: When BICC isused as the call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.
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8.3.2 Inter-MSC GSM to UMTS Relocation
8.3.21 General

When acall islocally switched through the BSS and an inter-M SC GSM to UMTS handover occurs the LCLS shall be
broken and the user plane shall be connected through the core network. The Inter-MSC GSM to UM TS handover
procedures specified in 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3] shall be followed. The
following clauses describe the additional requirements for inter-MSC GSM to UMTS handovers of LCLS related calls.

8.3.2.2 MSC-1/ MGW-1

8.3.2.2.1 Handover Required

When MSC-1 Server receives the Handover Required message from the serving BSS and determines that the call shall
be handed over to the Target MSC Server, it shall send the GCR of the call, the LCL S-Negotiation Request |E and the
L CL S-Configuration-Preference | E to the Target MSC Server in a MAP Prepare-Handover_Request message.

8.3.2.2.2 lu Relocation Request Acknowledge

Upon receipt of the MAP Prepare-Handover-Response including |u Relocation Ack message, the MSC-1 Server shall
send to the adjacent call node the LCL S-Status-Change-Request message to indicate "L CL S Disconnection-Preparation-
for handover".

If the far end M SC server receives the L CL S-Status-Change-Request message indicating L CL S Disconnection
preparation-for-handover it shall send to the BSSthe LCLS_Connect_Control message with the LCL S-Connection-
Status-Control |E indicating "BicastatHandover". When the LCLS_Connect_Control acknowledge messageis received
from the BSS, the far end MSC server shall return the LCL S Status Change Request Acknowledge message indicating
"L CLS Disconnection-Preparation-for-handover" and a Result code indicating LCL S Status Change Request accepted.

8.3.2.2.3 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW-1 and Target MGW is as described in sub-clause 6.1 for a
Basic Mobile Originating Call. The MSC server shall also use the Change Flow Direction procedure to request the
MGW-1 to set the Handover Deviceto theinitial state.

8.3.2.24 MGW Flow Direction Control

The MSC Server may perform the MGW Flow Direction Control for GSM to UMTS Relocation as described in sub-
clause 8.4.2.1.2.4.

8.3.2.25 Handover Command/lu Relocation Detect

When the MSC-1 server sends the Handover Command message or alternatively, if it receives the lu Relocation detect
message inside a MAP Process-Access-Signalling request, the MSC-1 server shall follow the procedures described in
sub-clause 8.4.2.1.2.5.

8.3.2.2.6 lu Relocation Complete

When the MSC-1 server receives the lu Relocation Complete message inside a MAP Send-End-Signalling Request and
an ANSWER message including the LCLS status set to LCL S disconnected, it releases the A-interface line towards the
serving BSS. The MSC-1 server also requests the MGW-1 to set the Handover Deviceto itsfinal state by removing the
bearer termination (Ts) towards the serving BSS.

The MSC-1 server shall send to the adjacent call node the L CL S-Status-Update message with the LCLS-Status |E
indicating the LCL S is disconnected.

When the serving BSS receives Clear Command it shall release any local switch path. The serving BSS shall inform the
far end MSC server that LCLSis broken with the LCL S-Notification message.

NOTE: TheLCLS Notification message does not need to be sent to the Anchor MSC Server since the Clear
Complete message received from the serving BSS also means LCL S is disconnected.
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8.3.2.3 Target MSC Server / Target MGW

8.3.2.3.1 Prepare Handover Request message and MGW selection

The Target MSC server selects the Target MGW when it receives Prepare Handover Request message. The Target MSC
server sends the lu Relocation Request message to the Target RNC as for the normal case.

8.3.2.3.2 Bearer establishment towards Target RNC
The procedure specified in 3GPP TS 23.205 [2] sub-clause 8.3.2.2 shall be used.
8.3.2.3.3 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW-1 and Target MGW is as described for basic mobile
terminating call in sub-clause 6.2.

8.3.24 Example of Inter-MSC GSM to UMTS Relocation

8.3.24.1 Connection Model

Figure 8.4.2.1.4.1.1 shows the network model for the Inter-M SC GSM to GSM Handover, where call leg UE-1 is
handed over from BSS-1 to the Target RNC. BSS-1 isthe same as BSS-2 when LCL S is established for the call. The
BSS-1isserved by the MSC-Server 1, the Target RNC is served by the Target MSC-Server, and MSC-Server 1 is not
the same as Target M SC-Server. The bearer termination T, in MGW-2 is used for the bearer towards BSS-2, which is
not affected by this handover. Bearer termination Tsin MGW-1 is used for the bearer towards BSS-1 and the bearer
terminations Ta and Tz in MGW-1, T1in MGW-2 and T4 in Target-MGW are used for the bearer towards the
succeeding/preceding MGW. Bearer termination T+ in Target-MGW is for the bearer termination towards the Target
RNC.

emmmmm» User plane link which transmits real user plane data within BSS and to UE
e User plane link which transmits real user plane data through the CN and to UE
® ®» » » User plane link path through CN, connected

® ® ®» » User plane uplink path through CN from Target BSS, connected

Control plane link which transmits signalling

LJ
]
]
4

Connection Model 1: Before handover, Local Switching is established
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Connection Model 3: UE-1 not yet detected in Target RNC, BSS-2 bicasts user plane data UL
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MSC-1S Target

MSC-
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Target
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Connection Model 4: UE-1 connected to Target RNC but Target MSC-S has not received HO Detect

Target
MSC-

T4§ ;TT

Target
MGW

Target RNC

Connection Model 5: MSC-1 instructed MGW-1 to reroute the user plane, Ta is both-way connected to
Ts
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5

BSS-2

Target RNC MGW-1 MGW-2

Connection Model 6: Handover completed, Ts termination was removed

Figure 8.3.2.4.1.1: Inter-MSC GSM to UMTS Relocation Connection Model when user plane active

8.3.2.4.2 Basic Sequence for Inter-MSC handover that breaks Local Switching

Figures 8.3.2.4.2.1 and 8.3.2.4.2.2 show the message sequence example for the basic Inter-MSC GSM to GSM
Handover shown in the corresponding network model Figure 8.3.2.4.1.1. The Handover Device islocated in the MGW-
1 selected for the call establishment by the MSC-1 Server, which controls the call and the mobility management. The
description is based on 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3].
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UE-L || BSST | | MSC-1S | [MGW-1 | | || TS| T g s | [ mGwe | | BSs2 || UE=2
S —— oMS is communicatirlg with tMS v(a locally switched path ih the BSS =

1. HO Recyired (target LAC)

2. MAP Prepare-Handqver Request|(target LAC, GCR,
LCLS-Negotiation Reqyiest, LCLS-Jonfiguratiop-Preference

3a. Add req uest Access side Tt
- Prepare Beare

3b. Add reply Tt

—_-

4. lu Relocqtion Reqt,fs

5.1u ReIocJtion Ack

MAP Prepare-Handgver Responge

6.
7. LCLS-Stgtus-Change-Request (LICLS-Statug-Change:
"LCLS-Discpnnection-RreparationFgrHandover]'), see NO'IJE 1
" | 8a. LCLS_QONNECT [CONTROL

9a. TopDesgr ({*,Ts, isglate}, {Ta T3 oneway}) (LCLS-Connection-Status-Control =
+ ADD.requiest(T5;) "BicastatHapdover")
9b. TopDes[r()+ADD.raply (Ta) 8b. LCLS_GONNECT |CONTROL_

ACK (LCLS;BSS-Statug = "Call is

10. LCLS Status Change Request Acknowledgp (LCLS- | locally SW'FCh|?d with reguested LCL
Status-Change = "LCL$-Disconneciion- éonflguranon )
PreparationfForHandover”, Result Cpde = "Statyis
Change Req Accepted])

[

11. 1AM (Cqdec List, GCR, LCLS-N¢gotiation Hequest,
LCLS-Configuration-Preference), sge NOTE 2,INOTE 3

12a. Add refjuest Netwprk side T4

12b. Add reply T4

13. APM (SE, SCL, LC|.S-Negotiatipn Respong
LCLS-Configuration-Prgeference), ST NOTE 2

o

Figure 8.3.2.4.2.1: Inter-MSC GSM to UMTS Relocation that breaks Local Switching when user plane
active, initial phase

1 The Handover Required message is received from BSS-1 requesting an inter-M SC GSM to UMTS handover.
The call is currently locally switched and the MSC-1 server knows that the Inter-MSC GSM to UMTS
relocation at one end will break LCLS (the local switch is not broken in the serving BSS (BSS-1) until UE-1
has moved out of the BSS-1 and the MSC-1 server sends the Clear Command message to BSS-1).

2. The MSC-1 Server determines that inter-M SC handover is required and sends M AP-Prepare-Handover
Request message to target M SC which includes GCR, the LCL S Negotiation Request |E and the LCLS-
Configuration-Preference | E.

3a, b. The Target MSC-Server requests Target MGW to provide a binding reference and a bearer address using the
Prepare Bearer procedure when reserving Tt towards the Target RNC.

The Target MSC-Server sends the lu Relocation Request message to Target RNC.
The Target RNC sends the lu Relocation Acknowledge message to Target M SC-Server.

The Target M SC-Server sends the Prepare Handover Response message to the MSC-1 server.

N o o &

The Anchor MSC-1 server may instruct the far end MSC-2 server to prepare for LCL S disconnection due to
handover by sending the L CL S-Status-Change-Request message. (If the Anchor MSC-1 server does not
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8a.

8b.

instruct the MSC-2 server /BSS-2 to prepare for LCLS disconnection for handover, BSS-2 starts bicasting
user plane data to the core network after receiving the Handover Command message in Step 15.)

The far end MSC-2 server requests BSS-2 to start sending data UL with the LCLS_Connect_Control
message and the LCL S-Connection-Status-Control |E indicating "BicastatHandover", see Figure 8.3.2.4.1.1,
Connection Model 3. Thistriggers the BSS-2 to bicast the user plane data in the same way as the Access
MGW-1 would be doing in a non-LCL Sinter-BSS handover. At this point the BSS-1 shall send any DL data
it receives directly to the served UE.

NOTE 1: The Serving BSS-1 shall forward the user plane data received locally from UE-1 to UE-2 while the
UE-1isserved by the BSS-1. BSS-2 bicasts UL user plane data to both MGW?2 and local path and
MGW-2 transmits the user plane datato MGW-1 and MGW-1 transmits the user plane data to the
Target RNC viathe Target MGW. When the UE-1 leaves the serving BSS-1 and begins sending
UL datato the Target RNC viathe Target MGW, that data will then be received viathe A-
interface leg at the serving BSS-2.

The BSS-2 sendsthe LCLS_Connect_Control_Ack message with the LCLS-BSS-Status |E set to "the call is
locally switched with requested LCL S configuration”.

9a, b. In accordance with normal Iu relocation in this example the MSC-1 server requests MGW-1 to isolate the

10.
11.

termination towards Target MGW (T3) from the termination to the Serving BSS-1 (Ts) and to configure the
Anchor termination (Ta) one-way DL towards the Target MGW termination (T3).

MSC-2 Server sends L CL S-Status-Change-Request-Acknowledge message.

MSC-1 Server sends |AM (Initial Address Message) to Target MSC-Server including GCR, the LCLS-
Negotiation Request | E and the L CL S-Configuration-Preference |E.

NOTE 2: Corresponding SIP-I signalling is specified in 3GPP TS 23.231 [3].

NOTE 3: The MSC-1 Server can send IAM before receiving L CL S-Status-Change-Request-Acknowledge
message.

123, b. Target-M SC-Server reserves bearer connection T4 towards MGW-1.

13.

After Target MGW has replied with the bearer address and the binding reference, Target M SC-Server returns
APM with selected codec and L CL S-Negotiation Response | E and the L CL S-Configuration-Preference IE.
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UE-1

Target Target Target

BSS-1 MSC-18 MGW-1 MSC-S MGW RNC

MSC-2 S MGW-2 BSS-2 UE-2

16. HO CMD, see NOTE| 4

14. ACM, s¢e NOTE 2

15. HO CMD

17. lu Relodation Detegt

-

18. MAP Prpcess-AccgssSignalling Request

19a. TopDegcr, changg flow directiq
({Ta Ts,oneway}, {T T4 bothway})

=]

19b. TopDescr Resporse

20. lu Relogation Complete

1. MAP Sgnd-End-Signalling Request

2

' 22. Answer (LCLS-Stafus: "LCLS nqt connectefl") Break local
h switching

23. Clear Command /Conplete

24. LCLS NOTIFICATION (LCLS-
BSS-Status| "Call is no|longer locally

25. LCLS Sfatus Update: (LCLS-Stgtus: "LCLS|not Switched")
connected"), see NOTE 5 -

Y

26. Clear Complete, see|NOTE 6

27a. SUB request, relepse Ts

27b. SUB reply

Figure 8.3.2.4.2.2: Inter-MSC GSM to UMTS Relocation that breaks Local Switching when user plane active,

14.

15.
16.

17.

18.

completion phase

The Target MSC-Server sends ACM (Address Complete Message). Target M SC-Server awaits the capturing
of the UE-1 on the radio path when the ACM is sent and the Anchor MSC-1 server initiates the lu relocation
execution when receiving ACM.

MSC-1 server sends Handover Command message to BSS-1.

BSS-1 sends Handover Command message to UE-1. BSS-1 will discard incoming user plane data send to
UE-1 received from CN. If BSS-2 was not instructed to prepare for LCLS related handover in Step 8a, the
BSS-2 starts bi-casting UP user plane data generated by UE-2 to local path and A interface and also startsto
check whether thereisincoming DL user plane data from the core network.

NOTE 4: thereis no situation where BSS-2 will receivereal DL user plane data from the CN at the same
time asit receiveslocal datafrom UE-1 as part of the handover.

UE-1 isdetected at Target RNC. But still no UL data can be sent from Target RNC to MGW-1 because Ta-
Tsisone-way DL only. MGW-1 will continue to transmit DL user plane datato the Target RNC. BSS-2
continues to bi-cast user plane datato both local path and to the A interface.

Target MSC-Server sends M AP-Process-Access-Signal request message to the MSC-1 server.

193, b. The MSC-1 server uses the Change Flow Direction procedure to request the MGW-1 to set the Handover

20.

21.

Device to intermediate state and Ta-Ts to both-way configuration. When BSS-2 finds out thereis DL user
plane data, BSS-2 will transmit the DL user plane datato UE-2.

lu Relocation Complete message is received from Target RNC with LCLS-BSS-status indicating that the call
cannot be locally switched.

| u-Rel ocation-Compl ete message when received is included in the MAP SendEndSignalling Request
message sent to the MSC-1 server.
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22.  Target MSC-Server sends ANSWER with the LCL S-status when lu-Relocation Complete messageis
received.

23. MSC-1 server informs BSS-1 to clear the old call leg.
24.  Serving BSS-2 informs MSC-2 server that LCLS is broken via LCLS-Notification message.

25.  MSC-1 server sends LCL S Status Update message with LCLS status "L CL S not connected” to MSC-2
server.

NOTE 5: When BICC isused asthe call control protocol the APM message is sent. When SIP-I isused the
INFO request with the encapsulated APM message is sent.

26. BSS-1informs MSC-1 server that the resource for the UE-1 has been released and BSS-2 stops bi-casting.

NOTE 6: Thereis no need to send L CL S-Notification message from BSS-1 after receiving the Clear
command since Clear Complete message indicates that L CL S was disconnected.

27a, b. The MSC-1 server requests MGW-1 to set the Handover Device to its final state by removing the bearer
termination Ts towards BSC-1 using the Release Termination procedure.

8.4 GSM to GSM

8.4.1 Intra-MSC Inter-BSS GSM to GSM Handover

84.1.1 Intra-MSC Inter-BSS GSM to GSM Handover that breaks Local Switching
84111 General

When acall islocally switched through the BSS and an intra-M SC inter-BSS GSM to GSM handover occurs then the
LCL S shall be broken and the user plane shall be connected through the core network. The intrasM SC inter BSS GSM
to GSM handover procedures specified in 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3] shall be followed. The
following clauses describe the additional requirements for intraMSC inter BSS GSM to GSM handoversof LCLS
related calls.

During a Locally Switched (intra-BSS) Connection when no bicasting occurs there is no data transmission through the
core network. In this release the use plane is kept active and therefore does not need to be re-activated when the LCLS
is broken due to inter-BSS handover out of LCLS.

8.4.1.1.2 Handover Required

When the MSC server receives the Handover Required message from the serving BSS, it requests the MGW to seize a
TDM circuit if AOTDM or an IP termination if AolP for the termination to the Target BSS as for the normal handover
procedure. The MSC server shall use the Change Flow Direction procedure to request the MGW to set the Handover
Deviceto theinitial state.

8.4.1.1.3 MGW Flow Direction Control
The MSC Server may perform the MGW Flow Direction Control in the following ways:

- Inaccordance with the normal handover case by isolating the termination to the Target BSS (T+) from the
termination to the Serving BSS (Ts) and configuring the Anchor termination (Ta) one-way DL to the Target BSS
(Tt). Termination to the Serving BSS (Ts) is bothway connected to Anchor termination (Ta) sinceitisalso
receiving UL user data from termination to the Serving BSS (Ts).

Or:

- The MSC server may request the MGW to set termination to Target BSS (T+) to bothway connected to Anchor
termination (Ta) and isolate termination to Serving BSS (Ts) completely. Thisimproves the user plane switching
and saves asignalling step to the MGW at Handover Detect message. The MSC server sends the Handover
Request message to the Target BSS as for the normal case but shall include the GCR IE, the LCLS
Configuration | E and the L CL S-Connection-Status-Control |E set to " Connect"”.
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8.4.1.1.4 Handover Request Acknowledge

If the Target BSS supports LCLS feature then it shall include the LCLS-BSS-Status | E in the Handover Request
Acknowledge message in order to inform the anchor MSC Server that the BSS supports the LCL S feature, and therefore
the M SC Server shall not act upon the status indicated, i.e. no signalling of LCLS-Status | E through the core network.

Upon receipt of the Handover Request Acknowledge message the MSC Server shall send to the adjacent call node the
L CL S-Status-Change-Request message to indicate "L CL S Disconnection-Preparation-for handover".

When the far end MSC server receives the L CL S-Status-Change-Request message indicating L CL S Disconnection
preparation-for-handover it shall send to the BSS the LCLS_Connect_Control message with the L CL S-Connection-
Status-Control |E indicating "BicastatHandover". When the LCLS_Connect_Control acknowledge messageis received
from the BSS, the far end MSC server shall return the LCL S Status Change Request Acknowledge message indicating
"L CL S Disconnection-Preparation-for-handover" and a Result code indicating LCL S Status Change Request accepted.

84.1.15 Handover Command/Handover Detect

When the MSC server sends the Handover Command message or alternatively if it receives the Handover Detect
message, if the MSC server followed the MGW control procedures for anon-LCLS call and kept the Termination to the
Serving BSS connected then it shall use the Change Flow Direction procedure to requests the MGW to set the Handover
Device to intermediate state however if the MSC server isolated Ts and set Tt to bothway through-connected then no
MGW control procedureisrequired at this point.

Upon receipt of the Handover Detect message the MSC Server shall send to the adjacent call hode the LCL S-Status-
Change-Request message with the L CL S-Status-Change-Request |1E set to "Indicate DL data after Handover".

When the far end MSC server receives the L CL S-Status-Change-Request message with the L CL S-Status-Change-
Request |E set to "Indicate DL data after Handover" it shall send to the BSSthe LCLS_Connect_Control message with
the LCL S-Connection-Status-Control |1E indicating "DL Data_at Handover" and after reception of the

LCLS _Connect_Control acknowledge message from the BSS, return the L CL S-Status-Change-Request-Acknowledge
message with "Indicate DL data after Handover" and a Result code indicating L CL S Status Change Request accepted.

NOTE: thisinformsthiscall legin the BSSthat the other UE has left the BSS and has been detected in the new
BSS and as such DL data from the CN is now coming from that UE.

8.4.1.1.6 Handover Complete

When the MSC server receives the Handover Complete message, it releases the A-interface line towards the serving
BSS. The MSC server also requests the MGW to set the Handover Device to its final state by removing the bearer
termination (Ts) towards the serving BSS.

The MSC server shall send to the adjacent call node the LCL S-Status-Update message with the LCLS-Status |E
indicating the LCL S disconnection.

When the serving BSS receives Clear Command it shall release any local switch path. The serving BSS shall inform the
far end MSC server that LCLSis broken with the LCLS Notification message.

NOTE: TheLCLS Notification message does not need to be sent to the Anchor MSC Server since the Clear
Command message received from the serving BSS also means LCL S is disconnected.

8.4.1.1.7 Example
84.1.1.7.1 Connection Model

Figure 8.4.1.1.7.1.1 shows the network model for the Intra-M SC Inter-BSS GSM to GSM Handover, where the call leg
pertinent to the UE-1 is handed over from the serving BSS-1 to the Target BSS. BSS-1 is the same as BSS-2 when
LCLS s established for the call. The bearer termination T2 isused for the bearer towards BSS-2, which is not affected
by this handover. Bearer termination Tsis used for the bearer towards BSS-1 and the bearer terminations T1 and Ta are
used for the bearer towards the succeeding/preceding MGW. Bearer termination T+ is for the bearer termination towards
the Target BSS. The colours and line types used in the figure are defined differently from 3GPP TS 23.205[2] to
indicate LCLS specific issues.
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Figure 8.4.1.1.7.1.1: Intra-MSC Inter-BSS Handover Connection Model that breaks LCLS
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Basic Sequence for Inter-BSS Handover that breaks Local Switching
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Figure 8.4.1.1.7.2.1: Intra-MSC Inter-BSS Handover that breaks Local Switching

The Handover Required message is received from the BSS-1 requesting an inter-BSS handover. Thecall is

currently locally switched so the MSC-1 server can know that the inter-BSS handover at one end will break
local switch (the local switch is not broken in the serving BSS (BSS-1) until the UE-1 has moved out of the
BSS-1 and the MSC-1 server sends the Clear Command message).

In this example the Anchor MSC-1 server requests from its MGW-1 the seizure of the bearer termination Tt

towards the Target BSS and through-connects it bothway to Ta. Additionally it isolates the old serving
Termination Ts. This makes the handover much more efficient than even current non-LCL S handover as
immediately the UE-1 movesinto the new target BSS it will be able to send UL user datato the UE-2.

NOTE 1. Thisflow shows the termination to the Target BSS as always connected bothway. Thisis a change
to the existing call handling which would normally connect the termination as one-way and then
change to bothway after receiving the Handover Detect message. However the termination does
not need to be connected one-way and will in fact make the break in speech worse since UL data
cannot be sent from the UE-1 until the MGW topology is modified, also it saves the additional
intermediate H.248 modification step.
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8b.

8c.
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The Anchor MSC-1 server sends the Handover Request message to the Target BSS with the GCR IE, the
LCLS-Configuration |E and the L CL S-Connection-Status-Control 1E indicating "connect” to through-
connect the local call.

The Target BSS returns the Handover Request Acknowledge message and also indicates that call is not
possible to be locally switched.

The Anchor MSC-1 server sends the changein LCL S to the succeeding M SC server and the Anchor MSC-1
server asksit to prepare for the LCL S disconnection for Handover to trigger sending of the LCL S-Connect-
Control message at the far end MSC-2 server.

NOTE 2: When BICC isused asthe call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.

The far end MSC-2 server requests the BSS-2 to start sending data UL with the LCLS Connect_Control
message and the L CL S-Connection-Status-Control 1E indicating "BicastatHandover”, see Figure 8.4.1.7.1.1
Connection Model 2. Thistriggers the BSS-2 to bicast the user plane datain the same way as the Access
MGW-1 would be doing in anon-LCL S inter-BSS handover. At this point the BSS-2 shall send any DL data
it receives directly to the served UE. Since the BSS-2 cannot receive DL data at the same time as it receives
local data (Tsisisolated) thiswill minimise the break in user plane data even more than for existing non-
LCLS handover.

NOTE 3: The Serving BSS-1 shall forward the user plane data from the UE-1 to the UE-2 whilethe UE-1 is
served by the BSS-1. The UL user plane data from UE-2 are bi-cast to both MGW?2 and local path
by the BSS-2. The MGW-2 transmits the user plane data to the MGW-1, and the MGW-1 will
transmit the user plane data to the target BSS. When the UE-1 leaves the serving BSS-1 and begins
sending UL data from the Target BSS, that data will then be received viathe A-interface leg at the
serving BSS-2.

NOTE 4: Possible hicasting may have been activated earlier when LCL S was established in the BSS-1
/BSS-2 (not shown in the figure 8.4.1.8.2.1) and was indicated with the LCLS-Configuration IE in
step 3 and appliesto both call legs. If LCLS bicasting was not activated the LCL S-Configuration
valueis"Connect” (i.e. no bicasting) in step 3, but the value of the LCL S-Connection-Status-
Control in step 5 is "BicastatHandover”, which applies only for this call leg.

The BSS-2 sendsthe LCLS_Connect_Control_Ack message with the LCLS-BSS-Status |E set to "the call is
locally switched with requested LCL S configuration”.

The Anchor MSC-1 server triggers the Handover Command message. When the UE-1 moves to the Target
BSSin thisexample it can immediately send UL data through the CN to the UE-2 and a so can receive DL
data from the UE-2 viathe CN since the MGW-1 topology for Ta, Tt isaready bothway connected. Thisisa
change from the current non-LCL S solution but is more efficient since the non-L CL'S solution needs to set
thisto one-way DL only until it receives Handover Detect message.

MSC-2 Server sends L CL S-Status-Change-Request-Acknowledgement.

The UE-1 is detected at the target BSS. The BSS-1/BSS-2 may continue to send the user plane data locally
until the Clear Command message is received.

The MSC-1 Server sends L CL S-Status-Change-Request to indicate that UE-1 has been detected in the target
BSS and user data is now being sent through the CN and DL to the distant UE-2.

The MSC-2 Server signalsto the BSS-2 that DL data received from the CN is now real user data coming
from the UE-1.

The BSS-2 sendsthe LCLS Connect_Control_Ack message with the LCLS-BSS-Status |E set to "the call is
locally switched with requested LCLS configuration”.

Acknowledgement back through the CN that the indication for DL data after Handover Detect has been
delivered.

In the Handover Complete message the Target-BSS indicates to the MSC-1 server in the LCLS-BSS-Status
| E that the call is not possible to be locally switched.
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10. The MSC-1 server requests the old serving BSS-1 to clear the old call leg. The BSS-1 now stops sending
local the user datafrom UE-1, LCLS s finally broken.
11.  The Serving BSS-2 informs the MSC-2 server that LCLSis broken viaLCLS_Notification message.
12.  Clearing of the old call leg to the Serving BSS-1 is completed.
13. Thetermination Tsto the old serving BSS-1 is removed from the Access MGW-1.
14.  The Anchor MSC-1 server informs succeeding CN nodes that LCL S isfinally disconnected.

NOTE 5: When BICC isused as the call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.

LCLSisimpossible after an Inter-BSS handover which makes the call not local (as described above). While a handover
is being performed for one call leg, it is possible that a handover also is started for the other call leg, possibly moving

both call legs to the same target BSS, thereby creating alocal call. The target BSS shall only establish LCLS for alocal
call when both call legs are connected and e.g. any handover process has been successfully completed on both call legs.

8.4.1.2 Intra-MSC Inter-BSS GSM to GSM Handovers that establishes Local
Switching
841.2.1 General

When LCLSis not established for a call and an intra-M SC inter-BSS GSM to GSM handover occurs that makes the call
local, the call should be locally switched in the BSS. The Intra-M SC inter-BSS GSM to GSM handover procedures
specified in 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3] shall be followed. The following
clauses describe the additional requirements for intra-M SC handovers that establish LCLS.

8.4.1.2.2 Handover Required

When the MSC server receives the Handover Required message from the serving BSS, it requests the MGW to seize a
TDM circuit if AOTDM or an IP termination if AolP for the termination to the Target BSS as for the normal handover
procedure. The MSC server shall use the Change Flow Direction procedure to request the MGW to set the Handover
Deviceto theinitial state.

8.4.1.2.3 Bearer establishment towards Target BSS

When the M SC-Server has selected the Target MGW it requests the Target MGW to seizea TDM circuit if AoTDM
using the Reserve Circuit procedure, or an IP termination if AolP using the reserve Connection Point procedure as for
the normal handover procedure. The M SC-Server sends the Handover Request message to the Target BSS containing
the CIC for AOTDM or the IP addresses and UDP ports received from the target MGW if AolP.

8.4.1.2.4 MGW Flow Direction Control

In accordance with the normal handover case the MGW-1 isolates the termination towards the Target BSS (T+) from the
termination to the Serving BSS (Ts) and configures the Anchor termination (Ta) one-way DL towards the Target BSS
termination (Tt). Termination to the Serving BSS (Ts) is both-way connected to Anchor termination (Ta) sinceitisalso
receiving UL user data from termination to the Serving BSS (T's).

8.4.1.2.5 Handover Request Acknowledge

If the Target BSS supports the LCL S feature it shall include the LCLS-BSS-Status |E in the Handover Request
Acknowledge message in order to inform the anchor MSC Server that the BSS supports the LCL S feature.

The anchor MSC Server shall not act upon the status indicated, i.e. no signalling of LCL S-Status | E through the core
network.

8.4.1.2.6 Handover Command/Handover Detect

The anchor MSC Server shall use the Change Flow Direction procedure to requests the MGW-1 to set the Handover
Deviceto intermediate state.
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8.4.1.2.7 Handover Complete

When the M SC-Server receives the Handover Complete message, it releases the A-interface line towards the serving
BSS. The MSC-Server aso requests the MGW to set the Handover Deviceto its final state by removing the bearer
termination towards the serving BSS.

When LCLS has been established during the handover procedure, the target BSS informs the anchor M SC-Server that
the call has been locally switched in the Handover Complete message.

The MSC-Server shall send to the adjacent call node the L CL S-Status-Update message with the LCLS-Status |E
indicating that LCL S was established.

8.4.1.2.8 Example
8.4.1.28.1 Connection Model

Figure 8.4.1.2.8.1.1 shows the network model for the Intra-M SC Inter-BSS GSM to GSM Handover, where the call leg
pertinent to the UE-1 is handed over from the serving BSS-1 to the Target BSS. Target BSS is the same as BSS-2 when
LCLS isestablished for the call. The bearer termination T2 isused for the bearer towards BSS-2, which is not affected
by this handover. Bearer termination Tsis used for the bearer towards BSS-1 and the bearer terminations T, and Ta are
used for the bearer towards the succeeding/preceding MGW. Bearer termination T+ is for the bearer termination towards
the Target BSS. The colours and line types used in the figure are defined differently from 3GPP TS 23.205[2] to
indicate LCL S specific issues.

User plane link which transmits real user plane data within the BSS and to UEs

L}
esmmmms Jser plane link which transmits real user plane data through the CN and to UEs
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Non-LCLS User Plane

BSS-2/
User Plane

_X_ Data

UE-1 =

Connection Model 4: The call is locally switched
Figure 8.4.1.2.8.1.1: Connection Models for Inter-BSS Handover that establishes Local Switching

8.4.1.2.8.2 Basic Sequence for Inter-BSS Handover that establishes Local Switching

Figures 8.4.1.2.8.2.1 and 8.4.1.2.8.2.2 show the message sequence example for the Basic IntraaM SC GSM to GSM
Handover shown in the corresponding network model Figure 8.4.1.2.8.1.1. The Handover Device islocated in MGW-1
selected for the call establishment by the M SC-1 server, which controls the call and the mobility management. The
description is based on 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3].

ETSI



3GPP TS 23.284 version 15.0.0 Release 15 101 ETSI TS 123 284 V15.0.0 (2018-07)

| UE11 | | BSSA1 | | MsC-18 TargetBSS | | MSC-2S | | BSS2 | | UE2 |

4b.

i P P -

MGW-1 MGW-2

Normally Switched User Plane

1. HO Required

2a. TopDescr({*Ts, isolate}, {Ta, Tt
_oneway})+ADID.request (Tr)

2b. TopDescr(y+ADD reply (Tt)

3. HO Request (GCR, LCLS-Configuration,
LCLS-Connectign-Status-Control = "Connect")

4. HO Request Ack [(LCLS-BSS-
_Status: "Call not yet|locally switched"

4a. LCLS_NOTIFICATION (LCLS-BSE-
Status: "Cal| not yet lodally switched")

,r_ IF c4ll has been dnswered afid MSC permifs
LCLS to be copnected thgn update the

Connection Status in BSS

5a. MOD request T+, configure |
|
L T T T T T T _ _ 1

Tl
|
‘Connection Pojnt, only AolP :

5b. MOD reply|Tr 4b. LCLS_GONNECT_|ICONTROL (LELS-
o Connection{Status-Corltrol = "Conneqt")
6. HO CMpP »
- 4c. LCLS_QONNECT_CONTROL_ACK
(LCLS-BSS;Status: "Call not yet locally
7. HO Detect switched")
8a. TopDescr, [change flow direction
({Ta,Ts ongway}, {Ta, T+, bothway})
8b. TopDescr reply Logally Switched [User Plang in the BSS
< > ™ P | < >
9. HO Complete (LGLS-BSS-Status:
"call is locally switcted with
11. Clear Command equested LCLS copfiguration”) 10. LCLS_NOTIFICATION (LCLS-
-t BSS-Status| "call is locplly switched
12. Clear Complete L lvith requested LCLS configuration")

13. Context C1. SUB Ts

-«

[y

" | 14. LcLS-Status-Uddate
(LCLS-Status: "LICLS connected")

Figure 8.4.1.2.8.2.1: Inter-BSS Handover that establishes Local Switching

Handover Required message is received from BSS-1 requesting an inter-M SC handover. The call is currently
not locally switched.

MSC-1 Server determines that an intra-M SC handover is required and checks that LCL S negotiation in the
core network permitted LCLS. The MSC-1 Server reserves a new Termination for Target BSS and configures
this as one-way connected to the Anchor Termination (as per existing handover procedures).

MSC-1 Server sends Handover Request message to target BSS with GCR and instructs the BSS to prepare to
connect LCLS. The LCLS-Configuration | E can instruct the BSS to bi-cast user plane data, if applicable.

Target BSS performs call leg correlation with GCR to find if another call leg is active with the same GCR.
The BSS reports in Handover Request Acknowledge message that the local call was found but LCLS s not
yet established.

The BSS-2 notifies MSC-2 server the LCL S status is changed by sending the LCLS_Notification message
with the LCLS-BSS-Status | E set to "Call not yet locally switched".

If the call has been answered and M SC-2 server permits LCL S to be connected, then the M SC-2 server sends
tothe BSS-2 the LCLS Connect_Control message with the L CL S-Connection-Status-Control |E set to
"connect".
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4c. TheBSS-2returnsthe LCLS Connect_Control_ACK message with the LCLS-BSS-Status | E set to "Call not
yet locally switched".

5a, b. (These signalling steps are only applicable to AolP.) MSC-1 Server sends the IP address and UDP Port
number of the Target BSS to MGW-1 using the Configure RTP Connection Point procedure.

6. MSC-1 Server sends the Handover Command message.
7. UE-1 gets connected to the Target BSS, which sends Handover Detect.

8a, b. In accordance with normal handover the MSC-1 Server requests MGW:-1 to isolate the termination towards
Target BSS (T+) from the termination to the Serving BSS-1 (T's) and to configure the Anchor termination
(Ta) one-way DL towardsthe Target BSS termination (T).

9. Target BSS indicates in the Handover Complete message that the call islocally switched.

10. BSS-2 sendsthe LCLS_Notification message to MSC-2 Server with the LCLS-BSS-Status |E set to "call is
locally switched with requested LCL S configuration”.

11.  MSC-1 Server requests the old serving BSS-1 to clear the old call leg.
12.  Clearing of the old call leg to the Serving BSS-1 is completed.

13. Thetermination Tsto the old serving BSS-1 is removed from MGW-1.
14. MSC-1 Server informs succeeding CN nodesthat LCLS is connected.

NOTE: When BICC isused asthe call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.

LCL S becomes possible after an Inter-BSS handover which makes the call local (as described above). While a handover
is being performed for one call leg, it is possible that a handover also is started for the other call leg, possibly moving
that call leg to another BSS and in that case the call does not become local. The target BSS shall only establish LCLS
for alocal call when both call legs are connected and e.g. any handover process has been successfully completed on
both call legs.

8.4.2 Inter-MSC GSM to GSM Handover
8.4.2.1 Inter-MSC GSM to GSM Handover that breaks Local Switching

84.21.1 General

If LCLSis established for acall and an inter-M SC GSM to GSM handover occurs that makes the call not local the
LCLS shall be broken in the BSS and the user plane data shall be connected through the core network. The Inter-MSC
GSM to GSM handover procedures specified in 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3]
shall be followed. The following clauses describe the additional requirements for inter-M SC handovers of LCL S related
cals.

8.4.2.1.2 MSC-1/ MGW-1
8.4.2.1.21 Handover Required

When MSC-1 Server receives the Handover Required message from the serving BSS and determines that the call shall
be handed over to the Target MSC Server, it shall send the GCR of the call, the LCL S-Negotiation Request |E and the
L CL S-Configuration-Preference | E to the Target MSC Server in a MAP Prepare-Handover_Request message.

8.4.2.1.2.2 Handover Request Acknowledge

When MSC-1 Server receives the MAP Prepare_Handover Response including Handover_Request_Acknowledgement
message with a LCLS-BSS-Status |E the Anchor MSC-1 Server shall send to the adjacent call node, MSC-2 Server, the
L CL S-Status-Change Request message containing the L CL S-Status-Change-Request 1E to signal the change of LCLS
gtatus. In the LCL S-Status-Change-Request | E the MSC-1 server shall indicate "L CL S Disconnection-Preparation-for
handover".

When the MSC-2 Server receives the L CL S-Status-Change Request message with the L CL S-Status-Change-Request 1E
that requires LCL S Disconnection preparation-for-handover it shall send to BSS-2 the LCLS_Connect_Control message
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with the L CL S-Connection-Status-Control |E indicating "BicastatHandover”. When the LCLS_Connect_Control
acknowledge message is received from the BSS-2, the MSC-2 server shall return the LCL S Status Change Request
Acknowledge message indicating "L CL S Disconnection-Preparation-for-handover" and a Result code indicating LCLS
Status Change Request accepted.

8.4.2.1.2.3 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW-1 and Target MGW is as described in sub-clause 6.1 for a
Basic Mobile Originating Call. The MSC server shall also use the Change Flow Direction procedure to request the
MGW-1 to set the Handover Deviceto theinitial state.

8.4.2.1.2.4 MGW Flow Direction Control
The MSC Server may perform the MGW Flow Direction Control in the following ways:

- Inaccordance with the normal handover case by isolating the termination in MGW-1 towards the Target MGW
(T2) from the termination to the Serving BSS (Ts) and configuring the Anchor termination (Ta) one-way DL
towards the Target MGW termination (T2). Termination to the Serving BSS (T) is both-way connected to
Anchor termination (Ta) since it isaso receiving UL user data from termination to the Serving BSS (Ts). The
basic example in sub-clause 8.4.2.1.4 illustrates this type of functionality.

Or:

- The MSC-1 Server may request the MGW-1 to set termination towards Target-MGW (T) to both-way
connected to Anchor termination (Ta) and isolate termination to Serving BSS (Ts) completely. Thisimproves the
user plane switching and saves asignalling step to the MGW-1 at Handover Detect message.

8.4.2.1.25 Handover Command/Handover Detect

When the MSC-1 server sends the Handover Command message or alternatively if it receives the Handover Detect
message inside a MAP Process-Access-Signalling request, if the MSC-1 server followed the MGW control procedures
for anon-LCLS call and kept the Termination to the Serving BSS connected then it shall use the Change Flow
Direction procedure to requests the MGW-1 to set the Handover Device to intermediate state, however if the MSC
server-1isolated Tsand set T» to bothway then no MGW control procedure is required at this point.

Upon receipt of the Handover Detect message the MSC Server shall send to the adjacent call node the LCL S-Status-
Change Reguest message with the L CL S-Status-Change-Request | E set to "Indicate DL data after Handover".

When the far end MSC server receives the L CL S-Status-Change-Request message with the L CL S-Status-Change-
Request |E set to "Indicate DL data after Handover" it shall send to the BSSthe LCLS_Connect_Control message with
the LCL S-Connection-Status-Control |E indicating "DL Data at Handover" and after reception of the

LCLS Connect_Control acknowledge message from the BSS, return the L CL S-Status-Change-Request-Acknowledge
message with "Indicate DL data after Handover" and a Result code indicating LCL S Status Change Request accepted.

NOTE: thisinformsthiscall legin the BSS that the other UE has left the BSS and has been detected in the new
BSS and as such DL data from the CN is now coming from that UE.

8.4.2.1.2.6 Handover Complete

When the MSC-1 Server receives the Handover Complete message, it rel eases the A-interface line towards BSS-1. The
MSC-1 Server aso requests MGW-1 to set the Handover Device to its final state by removing the bearer termination
towards the BSS-1.

After the MSC-1 Server receives the Answer message including the LCL S-Status set to LCL S feasible but not yet
locally switched, MSC-1 Server shall send to the adjacent call node the LCLS-Status-Update message with the LCLS-
Status | E indicating that LCL S is not established.

8.4.2.1.3 Target MSC Server / Target MGW
8.4.2.1.3.1 Prepare Handover Request message and MGW selection

The Target MSC server selects the Target MGW when it receives Prepare Handover Request message. The Target MSC
server sends the Handover Request message to the Target BSS as for the normal case but shall include the GCR IE, the
LCL S-Configuration | E and the L CL S-Connection-Status-Control 1E set to "Connect”.
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8.4.2.1.3.2 Handover Request Acknowledge

If the Target BSS supports the LCL S feature it shall include the LCLS-BSS-Status | E in the Handover Reguest
Acknowledge message in order to inform the Target MSC Server that the BSS supports the LCL S feature. The Target
MSC Server sends the same information in the MAP Prepare Handover Response message to the MSC-1 Server.

8.4.2.1.3.3 Bearer establishment towards Target BSS

When the Target MSC Server has selected the Target MGW it requests the Target MGW to seizea TDM circuit if
Ao0TDM using the Reserve Circuit procedure, or an IP termination if AolP using the reserve Connection Point
procedure as for the normal handover procedure. The Target MSC Server sends the Handover Request message to the
Target BSS containing the CIC for AoTDM or the IP addresses and UDP ports received from the target MGW if AolP.

842134 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW-1 and Target MGW is as described for basic mobile
terminating call in sub-clause 6.2.

8.4.2.1.35 LCLS Negotiation in Initial Address message

If the Target MSC Server receives an Initial Address message that does not include a LCL S-Negotiation Request | E or
includes a LCLS-Negotiation Request |E set to LCLS is not permitted, the Target MSC Server shall update the
previously sent LCL S-Configuration by sendingaLCLS CONNECT_CONTROL messageto BSSwithaLCLS-
Configuration |E set to LCLS-not allowed and aLCLS_Connection_Status_Control |1E set to "do not connect LCLS".

8.4.2.1.4 Example of Inter-MSC Handover that breaks Local Switching
8.4.2.141 Connection Model

Figure 8.4.2.1.4.1.1 shows the network model for the Inter-M SC GSM to GSM Handover, where call leg UE-1is
handed over from BSS-1 to the Target BSS. BSS-1 isthe same as BSS-2 when LCL S is established for the call. The
BSS-1isserved by the MSC-Server 1, the Target BSS is served by the Target M SC-Server, and MSC-Server 1 is hot
the same as Target M SC-Server. The bearer termination T, in MGW-2 is used for the bearer towards BSS-2, which is
not affected by this handover. Bearer termination Tsin MGW-1 is used for the bearer towards BSS-1 and the bearer
terminations Ta and T3 in MGW-1, T1in MGW-2 and T4 in Target-MGW are used for the bearer towards the
succeeding/preceding MGW. Bearer termination Tt in Target-MGW is for the bearer termination towards the Target
BSS.

emmmmm» User plane link which transmits real user plane data within BSS and to UE
e User plane link which transmits real user plane data through the CN and to UE
® ®» » » User plane link path through CN, connected
® ® ®» » User plane uplink path through CN from Target BSS, connected

Control plane link which transmits signalling

LJ
]
]
d

Ts Ta T4 To
> o oo

MGW-1 MGW-2

Connection Model 1: Before handover, LCLS is established
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Connection Model 2: Before MSC triggers HO command to the BSS, Tsis isolated from Ts, Ta is one-
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Connection Model 3: UE-1 not yet detected in Target BSS, BSS-2 bicasts user plane data UL
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Connection Model 4: UE-1 connected to Target BSS but Target MSC-S has not received HO Detect

Target
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Target
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Target BSS

Connection Model 5: MSC-1 instructed MGW-1 to reroute the user plane, Ta is both-way connected to
Ts
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2

BSS-2

Target BSS MGW-1 MGW-2

Connection Model 6: Handover completed, Ts termination was removed
Figure 8.4.2.1.4.1.1: Inter-MSC Inter-BSS Handover Connection Model when user plane active

8.4.2.1.4.2 Basic Sequence for Inter-MSC handover that breaks Local Switching

Figures 8.4.2.1.4.2.1 and 8.4.2.1.4.2.2 show the message sequence example for the basic Inter-M SC GSM to GSM
Handover shown in the corresponding network model Figure 8.4.2.1.4.1.1. The Handover Device islocated in the
MGW-1 selected for the call establishment by the MSC-1 Server, which controls the call and the mobility management.
The description is based on 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3].
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Target Target Target
MSC-S MGW BSS

UE-1(oMS) is communicating|with UE-2(tMIS) via loca|ly switched path in the B$S
Py U >

UE-1 BSS-1 MSC-1S | | MGW-1 MSC-2 S MGW-2 BSS-2 UE-2

1. HO Required (target|LAC)

" | 2. MAP Prepare-Handover Request (target LAC,|GCR,
LCLS-Negotiation Requgst, LCLS-Copfiguration-Preference)

3a. Add reqlest Access side T,
reserve circhit, Connection Point

3b. Add reply Tt

4. Handover Request (ilobal Call Reference, LQLS-
Configuratign, LCLS-Connection-Status-Control:|"Connect”)

5. Handover Request Ack (LCLS-B$S-Status:
LCaII not posgsible to be|locally switched")

6a. MOD refjuest Tr,
configure Connection Hoint, only AolP

6b. MOD reply Ty

7. MAP Prepare-Handover Response|

8a. LCLS-Status-Changg¢-Request (LCLS-StatusfChange: "LELS-
Disconnectipn-PreparatipnForHandoyer"), see NOTE 1 and NOTE 2

9a. TopDespr ({*,Ts, isolate}, 8b. LCLS-Connect-Cojtrol (LCLS-

{Ta Ts,0neway}) + ADD request(Ts) Connection{Status-Corjtrol =

9b. TopDeer() + ADD réply (Ts) BicastatHandover)

- 8c. LCLS-Cpnnect-Control-Ack (LCILS-
8d. LCLS Status Change Request Acknowledge [(LCLS- BSS-Status|= "Call is Igcally switchdd
Status-Change = "LCLS{Disconnectign- |yith requested LCLS cpnfiguration”
PreparationfForHandover", Result Code = "Statug Change

‘Req. Accepjed"), see NQTE 3

10. Initial Address (Codec List, GCR, [LCLS-Neggtiation
Request, LGLS-Configuration-Preference), see NOTE 4

11a. Add Lequest Netwprk side T4
11b. Add reply T4

=}

12. Bearer gnd Codec Information (SC, ACL, LCLS-Negotiatiq
Besponse, | CLS-Configpration-Prefefence), see|NOTE 4

Figure 8.4.2.1.4.2.1: Inter-MSC Handover that breaks LCLS when user plane active, initial phase

1 The Handover Required message is received from BSS1 requesting an inter-M SC handover. The call is
currently locally switched and the MSC-1 server can know that the Inter-M SC handover at one end will
break LCLS (the local switch isnot broken in the serving BSS (BSS-1) until UE-1 has moved out of the
BSS-1 and the MSC-1 server sends the Clear Command message to BSS-1).

2. The MSC-1 Server determines that inter-M SC handover is required and sends M AP-Prepare-Handover
Request to target MSC which includes LCL S Negotiation Request, the L CL S-Configuration-Preference and
GCR |Es.

3a, b. The Target MSC-Server reserves circuit or Connection Point Tt towards the Target BSS.

4. The Target MSC-Server sends the Handover Request message to target BSS with the GCR IE, the LCLS-
Configuration |1E and the L CL S-Connection-Status-Control |1E indicating " connect” to through-connect the
local call.

5. The Target BSS reports in Handover Request Acknowledge message that the call is not possible to be locally
switched.
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6a, b.

8a

8b.

8c.

8d.

9a, b.

10.

(These signalling steps are only applicable to AolP) When the Target M SC-Server receives the BSSMAP
Handover Request-Ack message, it sends the target BSC | P address and UDP Port number to the target
MGW using the Configure RTP Connection Point procedure.

The Target MSC-Server sends the Prepare Handover Response message to the MSC-1 server.

The Anchor MSC-1 server instructs the far end MSC-2 server to prepare for LCL S disconnection for
Handover by sending the L CL S-Status-Change-Request message.

The far end MSC-2 server requests BSS-2 to start sending data UL with the LCLS_Connect_Control
message and the L CL S-Connection-Status-Control 1E indicating "BicastatHandover", see Figure
8.4.2.1.4.1.1, Connection Model 3. Thistriggers the BSS-2 to bicast the user plane data in the same way as
the Access MGW-1 would be doing in anon-LCL S inter-BSS handover. At this point the BSS-1 shall send
any DL datait receives directly to the served UE.

NOTE 1. The Serving BSS-1 shall forward the user plane data received locally from UE-1 to UE-2 while the
UE-1isserved by the BSS-1. BSS-2 bicasts UL user plane datato both MGW?2 and local path and
MGW-2 transmits the user plane datato MGW-1 and MGW-1 transmits the user plane data to the
Target BSS viathe Target MGW. When the UE-1 |eaves the serving BSS-1 and begins sending
UL datato the Target BSS viathe Target MGW, that data will then be received via the A-interface
leg at the serving BSS-2.

NOTE 2: Possible bicasting may have been activated earlier when LCL S was established in the BSS-1
/BSS-2 (not shown here) and was indicated with the LCLS-Configuration |E in step 4 and applies
to both call legs. If LCLS bicasting was not activated the LCLS-Configuration value is " Connect"
(i.e. no bicasting) in step 4, but the value of the L CL S-Connection-Status-Control in step 8bis
"BicastatHandover", which applies only for this call leg.

The BSS-2 sendsthe LCLS _Connect_Control_Ack message with the LCLS-BSS-Status |E set to "the call is
locally switched with requested LCL S configuration”.

MSC-2 Server sends L CL S-Status-Change-Request-Acknowledge message.
NOTE 3. Handover sequence is independent of the L CL S-Status-Change-Request-Acknowledge message.

In accordance with normal handover the MSC-1 server requests MGW-1 to isolate the termination towards
Target MGW (T3) from the termination to the Serving BSS-1 (Ts) and to configure the Anchor termination
(Ta) one-way DL towards the Target MGW termination (T3).

MSC-Server 1 sends |AM (Initial Address Message) to Target M SC-Server including GCR, the LCLS-
Negotiation Request | E and the L CL S-Configuration-Preference |E.

NOTE 4. Corresponding SIP-I signalling is specified in 3GPP TS 23.231 [3].

113, b. Target-M SC-Server reserves bearer connection T4 towards MGW-1.

12.

After Target MGW has replied with the bearer address and the binding reference, Target M SC-Server returns
Bearer and Codec Information (APM) message with selected codec, available codec list, the LCLS-
Negotiation Response |E and the L CL S-Configuration-Preference | E.
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Target Target Target
UE-1 BSS-1 MSC-18 | | MGW-1 MSC-S MGW BSS MSC-2 S MGW-2 BSS-2 UE-2
13. ACM, see NOTE 3
14. HO CyID
15. HO CMP
- 16. HO Detect

' 17. MAP Pipcess-AccessSignalling Request

17a. LCLS-Status-Change-Request (LCLS-Statys-Change:
"IndicateDLidataAfterHandover")

-~

17b. LCLS_ JCONNECT_CONTROL|

18a. TopDsgscr, change flow direction (LCLS-Conpection-Stafus-Control 5
({TA,TS,orE ay}, {Ta, T3,bothway}) "DLDataAtH andover"l
18b. TopDgscr reply 17c. LCLS_|[CONNECT|_CONTROL|Ack

(LCLS-BS$-Status "the call is local
switched with requested LCLS
configuration”)

<

17d. LCLS-Status-Change-Reqyest Ack (LCLS-Status-
Change: "IndicateDLdatafAfterHandoyer", Result
Cofe="Status Jhange Req|Accepted”)

A

19. Handoir Complete (LCLS-BS$-Status:
;Call not possible to bg locally switched")

| 20. MAP Sgnd-End-Sigrjalling Request

21. Answer|(LCLS-Status: "LCLS not|connected) Break local switching

-l
-«

_22. Clear Command 24. LCLS-Nptification (| CLS-BSS-
- Status: "Cal| is no longer locally

23. LCLS Status Update| (LCLS-Statys: "LCLS npt switched")

connected"), see NOTE B

\

25. CIeeE Complete

26a. SUBJ@quest, releage Ts

 26b. SUB reply

Figure 8.4.2.1.4.2.2: Inter-MSC Handover that breaks LCLS when user plane active, completion phase

13.

14.
15.

16.

The Target MSC-Server sends ACM (Address Complete Message). Target M SC-Server awaits the capturing
of the UE-1 on the radio path when the ACM is sent and the Anchor MSC-1 server initiates the handover
execution when receiving ACM.

MSC-1 server sends Handover Command message to BSS-1.

BSS-1 sends Handover Command message to UE-1. BSS-1 will discard incoming user plane data send to
UE-1 received from CN. If BSS-2 was not instructed to prepare for LCLS related handover in Step 8a, the
BSS-2 starts bi-casting UP user plane data generated by UE-2 to local path and A interface and also startsto
check whether thereisincoming DL user plane data from the core network.

NOTE5: thereis no situation where BSS-2 will receive real DL user plane datafrom the CN at the same
time asit receiveslocal datafrom UE-1 as part of the handover.

UE-1 isdetected at target BSS. But still no UL data can be sent from target BSS to MGW-1 because Ta-Ts is
one-way DL only. MGW-1 will continue to transmit DL user plane data to the target BSS-1. BSS-2 continues
to bi-cast user plane data to both local path and to the A interface.17. Target MSC-Server sends MAP-
Process-Access-Signal request to the MSC-1 server.
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17a. The MSC-1 Server sends L CL S-Status-Change-Request to indicate that UE-1 has been detected in the target
BSS and user datais now being sent through the CN and DL to the distant UE-2

17b. The MSC-2 Server shall signal to the BSS-2 that DL data received from the CN is now real user data coming
from the UE-1.

17c. TheBSS-2 sendsthe LCLS_Connect_Control_Ack message with the LCLS-BSS-Status | E set to "the call is
locally switched with requested LCL S configuration”.

17d. Acknowledgement back through the CN that the indication for DL data after Handover Detect has been
delivered.

18a, b. The MSC-1 server uses the Change Flow Direction procedure to request the MGW-1 to set the Handover
Device to intermediate state and Ta-Ts to both-way configuration. When BSS-2 finds out there is DL user
plane data, BSS-2 will transmit the DL user plane datato UE-2.

19. Handover Complete message is received from target BSS with L CLS-BSS-status indicating that the call
cannot be locally switched.

20. A Handover-Detect/Complete when received isincluded in the MAP SendEndSignalling Request message
sent to the MSC-1 server.

21.  Target MSC-Server sends ANSWER message with the L CL S-status when a Handover-Detect/Complete is
received.

22. MSC-1 server informs BSS-1 to clear the old call leg.

23. MSC-1 server sends LCL S Status Update message with LCLS status "L CL S not connected” to MSC-2
server.

NOTE 6: When BICC isused asthe call control protocol the APM message is sent. When SIP-I isused the
INFO request with the encapsulated APM message is sent.

24.  Serving BSS-2 informs MSC-2 server that LCLS is broken via LCLS-Notification message.

NOTE 7. Thereisno need to send L CL S-Notification message from BSS-1 after receiving the Clear
Command message since Clear Compl ete indicates that L CL S was disconnected.

25. BSS-1informs MSC-1 server that the resource for the UE-1 has been released and BSS-2 stops bi-casting.

26a, b. The MSC-1 server requests MGW-1 to set the Handover Device toits final state by removing the bearer
termination Tstowards BSC-1 using the Release Termination procedure.

8.4.2.2 Inter-MSC GSM to GSM Handover that establishes Local Switching

8.4.22.1 General

When LCLS s not established for a call and an inter-M SC handover occurs that makes the call local, the call should be
locally switched in the BSS. The Inter-M SC handover procedures specified in 3GPP TS 23.009 [9], 3GPP TS 23.205
[2] and 3GPP TS 23.231 [3] shall be followed. The following clauses describe the additional requirements for inter-
MSC handovers that establish LCL S and the differences compared to Inter-M SC handovers that break LCLS are
identified.

8.4.2.2.2 MSC-1/ MGW-1
8.4.2.221 Handover Required

When MSC-1 Server receives the Handover Required message from the serving BSS and determines that the call shall
be handed over to the Target MSC Server, it shall send the GCR of the call, the LCL S-Negotiation Request |E and the
L CL S-Configuration-Preference | E to the Target MSC Server in a MAP Prepare-Handover_Request message.

8.4.2.2.2.2 Handover Request Acknowledge

When MSC-1 Server receives the MAP Prepare_Handover Response including Handover_Request_Acknowledgement
message with a LCLS-BSS-Status | E the Anchor MSC-1 Server configures the bearer terminationsin MGW-1 and
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sends the GCR |E, the LCL S-Negotiation Request |1E and the LCL S-Configuration-Preference | E to the target M SC-
Server.

8.4.2.2.2.3 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW-1 and Target MGW is as described in sub-clause 6.1 for a
Basic Mobile Originating Call. The MSC server shall also use the Change Flow Direction procedure to request the
MGW-1 to set the Handover Deviceto theinitial state.

8.4.2.2.2.4 MGW Flow Direction Control

In accordance with the normal handover case the MGW-1 isolates the termination towards the Target MGW (T>) from
the termination to the Serving BSS (Ts) and configures the Anchor termination (T1) one-way DL towards the Target
MGW termination (T2). Termination to the Serving BSS (Ts) is both-way connected to Anchor termination (T1) sinceit
isalso receiving UL user data from termination to the Serving BSS (Ts).

8.4.2.2.2.5 Handover Command/Handover Detect

The MSC-1 Server shall use the Change Flow Direction procedure to requests the MGW-1 to set the Handover Device
to intermediate state.

8.4.2.2.2.6 Handover Complete

When the MSC-1 Server receives the Handover Complete message, it releases the A-interface line towards BSS-1. The
MSC-1 Server aso requests MGW-1 to set the Handover Device to its final state by removing the bearer termination
towards the BSS-1.

When LCLS has been established during the handover procedure, the target BSS informs the target M SC-Server that
the call has been locally switched in the Handover Complete message,

8.4.2.2.3 Target MSC Server / Target MGW
8.4.2.2.3.1 Prepare Handover Request message and MGW selection

The Target MSC server selects the Target MGW when it receives Prepare Handover Request message. The Target MSC
server sends the Handover Request message to the Target BSS as for the normal case but shall include the GCR IE, the
LCL S-Configuration | E and the L CL S-Connection-Status-Control 1E set to "Connect”.

8.4.2.2.3.2 Handover Request Acknowledge

If the Target BSS supports the LCL S feature it shall include the LCLS-BSS-Status | E in the Handover Reguest
Acknowledge message in order to inform the Target MSC Server that the BSS supports the LCL S feature. The Target
MSC Server sends the same information in the MAP Prepare Handover Response message to the MSC-1 Server.

8.4.2.2.3.3 Bearer establishment towards Target BSS

When the Target MSC Server has selected the Target MGW it requests the Target MGW to seizea TDM circuit if
AoTDM using the Reserve Circuit procedure, or an |P termination if AolP using the reserve Connection Point
procedure as for the normal handover procedure. The Target MSC Server sends the Handover Request message to the
Target BSS containing the CIC for AoTDM or the IP addresses and UDP ports received from the target MGW if AolP.

842234 Bearer establishment between MGW-1 and Target MGW

The handling of the bearer establishment between MGW-1 and Target MGW is as described for basic mobile
terminating call in sub-clause 6.2.

8.4.2.2.35 LCLS Negotiation in Initial Address message

If the Target MSC Server receives an Initial Address message that does not include a LCL S-Negotiation Request | E or
includes aLCLS-Negotiation Request |E set to LCLS is not permitted, the Target MSC Server shall update the
previously sent LCL S-Configuration by sendingaLCLS CONNECT_CONTROL messageto BSSwithaLCLS-
Configuration |E set to LCLS-not allowed and aLCLS_Connection_Status_Control |1E set to "do not connect LCLS".
Theinter-M SC handover continues as described in sub-clause 8.4.2.3 Inter-M SC Handover that leaves a not locally
Switched Call unchanged.
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8.4.2.2.4 Example of Inter-MSC Handover that establishes Local Switching
8.4.2.24.1 Connection Model

Figure 8.4.2.2.4.1.1 shows the network model for the Basic Inter-M SC GSM to GSM handover when LCLSis
established as aresult of the handover. The dashed line in green represents call control signalling and the dashed linein
blue represents the user plane connection path via the core network, which should be used if LCLS s not established or
after LCLSis broken. The non-dotted lines represent the bearer carrying real user plane data. In MGW-1 the bearer
termination Tsis used for the bearer towards BSS-1, bearer termination Ta is used for the bearer towards the
succeeding/preceding MGW, that is MGW-2 and bearer termination T3 is used towards the Target MGW. In MGW-2
the bearer termination T» is used for the bearer towards BSS-2 and bearer termination T is used for the bearer towards
MGW-1. In Target-MGW the bearer termination T is used towards the Target-BSS and bearer termination T4 is used
towards MGW-1.

In this example scenario the Handover Deviceis located in MGW-1 selected for the call establishment by the MSC-1
server, which controls the call and mobility management.

emmmmm» User plane link which transmits real user plane data within BSS and to UE
emmmmm» User plane link which transmits real user plane data through the CN and to UE
® ® ®» ® User plane link path through CN, connected

Control plane link which transmits signalling

MSC-18 MSC-2 S @

K

-
) (el ] (B0

BSS-1 MGW-1 MGW-2

Before Handover

W

BSS-2 ‘

1|_“

4

Target BSS

9

BSS-1

During Handover, Tsis isolated from Ts, Ta is one-way connected to T3
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0 " [N Target
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1 NS N

oo I--------ll---i---------

------------------‘----Il---q

Ts Ta T T2
- - o -

0
0 MGW-1 MGW-2
0
0

Target BSS

After Handover, LCLS is established and both call legs are in Target BSS (=BSS-2)
Figure 8.4.2.2.4.1.1: Basic Inter-MSC GSM to GSM Handover (network model)

8.4.2.2.4.2 Basic Sequence for Inter-MSC GSM to GSM Handover that establishes Local
Switching

Figures 8.4.2.2.4.2.1 and 8.4.2.2.4.2.2 show the message sequence example for the Basic Inter-MSC GSM to GSM
Handover shown in the corresponding network model Figure 8.4.2.2.4.1.1. The Handover Device islocated in MGW-1
selected for the call establishment by the M SC-1 server, which controls the call and the mobility management. The
description isbased on 3GPP TS 23.009 [9], 3GPP TS 23.205 [2] and 3GPP TS 23.231 [3].
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Target Target Target

MSC-S MGW BSS MSC-2S | | MGW-2 BSS-2 UE-2

UE-1 BSS-1 MSC-1S | | MGW-1

UE-1 (oI\LS) is communicating with UE-2 (tMS) via the corg network

< > > P

1. HO Reguired (target LAC)

2. MAP Prepare-Handoyer Request (target LAC, GCR, LCLS}
Negotiation|Request, LiILS-ConfigL ration-Prefgrence)

3a. Add request Accgss side Tt
reserveﬁircuit, Connegction Point

‘3b. Add reply T+

4. Handover Reques{ (GCR, LCLS-Configuratipn,
LCLS-Co nection-SJatus-ControI =['Connect")

5. HO Request Ack (LCLS-BSS-Stdtus:

;Call not yet locally syvitched") 5a. LCLS| NOTIFICAT|ON
(LCLS-BYS-Status: "Cgll not yet
6a. MOD request T, [configure _locally switched")

IF call has been answered and MSC permits :

Connectign Point, only AolP =
g |

6b. MOD feply Tt | LCLS to be connected then update the |
- |

Connection Status in BSS |
e e m— e ——— _
5b. LCLS| CONNECT [CONTROL
(LCLS-Cdnnection-Status-Control

7. MAP Prepare-Handoyer Responsge

="Conne¢t")
8a. TopDescr ({*,Ts, isolpte}, {Ta, Ts|oneway}) -
+ ADD reqyest(Ts) 5¢. LCLS| CONNECT [CONTROL_
> ACK (LCLS-BSS-Statys: "Call not|yet
 8b. TopDegcr() + ADD reply (Ts) _locally swjtched")

9. IAM (Codec List, GCR, LCLS-Nepotiation R¢quest,
LCLS-Confguration-PE erence), sge NOTE 1|NOTE 2

10a. Adg equest Network side T4

10b. Add feply T4

11. APM (SC, SCL, LCL[S-Negotiatipn Responge,
LCLS-Configuration-Preference), sge NOTE 1

Figure 8.4.2.2.4.2.1: Initial phase of Inter-MSC Handover establishing Local Switching

1 Handover Required message is received from BSS-1 requesting an inter-M SC handover. The call is currently
not locally switched.

2. The MSC-1 server determines that inter-M SC handover is required and sends the Pre-Handover Request
message to target M SC-Server which includes LCL S Negotiation Request, the LCL S-Configuration-
Preference and GCR |Es and GCR.

3a, b. Target-MSC-Server reserves circuit or Connection Point towards the Target-BSS

4. Target M SC-Server sends Handover request message to target BSS with GCR and instructs the BSSto
prepare to connect LCLS. The LCLS-Configuration |E can instruct the BSS to bi-cast user plane data, if
applicable.

5. Target BSS performs call leg correlation with GCR to find if another call leg is active with same GCR. The
BSS reports in Handover Request Acknowledge message that the local call was found but LCLS s not yet
established.

5a.  TheBSS-2 notifies MSC-2 server the LCL S statusis changed by sending the LCLS_Notification message
with the LCLS-BSS-Status | E set to "Call not yet locally switched".
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5b.

5c.

6a, b.

If the call has been answered and M SC-2 server permits LCL S to be connected, then the M SC-2 server sends
to the BSS-2 the LCLS_Connect_Control message with the L CL S-Connection-Status-Control 1E set to
"connect”.

The BSS-2 returnsthe LCLS _Connect_Control_ ACK message with the LCLS-BSS-Status | E set to "Call not
yet locally switched".

(These signalling steps are only applicable to AolP.) When the Target M SC-Server receives the BSSMAP
Handover Request-Ack message, it sends the BSC-B I P address and UDP Port number to the MGW-B using
the Configure RTP Connection Point procedure.

The Target M SC-Server sends the Prepare Handover Response message to MSC-1 server.

In accordance with normal handover the MSC-1 server requests MGW-1 to isolate the termination towards
Target MGW (T3) from the termination to the Serving BSS-1 (Ts) and to configure the Anchor termination
(Ta) one-way DL towards the Target MGW termination (Ts).

MSC-Server 1 sends |AM (Initial Address Message) to Target MSC-Server including GCR, the LCLS-
Negotiation Request | E and the L CL S-Configuration-Preference |E.

NOTE 1: Corresponding SIP-I signalling is specified in 3GPP TS 23.231 [3].

NOTE 2: The LCLS-Negotiation Request | E and the LCL S-Configuration-Preference IE in step 9 can be
different from LCLS Negotiation Request | E and the LCL S-Configuration-Preference IE in step 2,
because step 9 is BICC signalling and the | E val ues can be changed by intermediate M SC-Servers.

103, b. Target M SC-Server reserves bearer connection T4towards MGW-1.

11

After Target MGW has replied with the bearer address and the binding reference (Step 10b), the Target
M SC-Server returns the Bearer and Codec Information (APM) message with selected codec, available codec
list and the L CL S-Negotiation Response |E and the L CLS-Configuration-Preference | E.
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) QL 1 Q ) Target Target Target L Q : . :
UE-1 BSS-1 MSC-18 MGW-1 MSC-S MGW BSS MSC-2 S MGW-2 BSS-2 UE-2
‘12. ACM, see NOTE 1
:13' HO CMp 14. HO Dgtect
15. MAP Process-AccessSignalling|Request
16a. TopDsgscr, change flow directign
({TA,TS,OYE way}, {Ta, Ts,bothway})
16b. TopDgscr reply
- 17. Handgver Complete (LCLS-BS$-Status: "Clall is
_locally switched with fequested LCUS configurgtion™)
- 18. LCLS{Notification (LCLS-BSS
Status: "Gall is locally $witched with
19. MAP Sénd-End-Signjalling Request Lpauested LCLS configuration”)
30. Answer|(LCLS-Statujs: "LCLS Cpnnected")
‘21. Clear Cpbmmand
22. LCLS Sfatus Update| (LCLS-Status: "LCLS [Connected"),
see NOTE B
23. CIearE bmplete
24a. SUBiaquest, releage Ts
24b. SUB reply
- cha Switching i%#

Figure 8.4.2.2.4.2.2: Completion phase of Inter-MSC Handover establishing Local Switching

12.

Target MSC-Server sends ACM (Address Complete Message). Target M SC-Server awaits the capturing of
the UE-1 on the radio path when the ACM is sent and MSC-1 server initiates the handover execution when
receiving ACM.

13 - 18. When the local switching has been established during the handover procedure, the target BSS shall inform

19.

20.

21.
22.

23.

the target M SC-Server that the call has been locally switched in Handover Compl ete message, and the target
BSS shall also send a new message L CL S-Notification with LCLS-BSS-Status | E to inform the MSC-2
server that the local switching has been established. In steps 16a and 16b the MSC-1 server configures
MGW-1 for the completion of the handover.

A Handover-Detect/Complete when received is included in the M AP-Send-End-Signalling request and sent
back to the MSC-1 server.

Target MSC-Server sends ANSWER message with the LCLS-status when A-HO-DETECT/COMPLETE is
received.

MSC-Server 1 clearsthe call in BSS-1.
MSC-1 server (Anchor M SC-Server) sends L CL S-Status-Update message to the far end MSC-2 server.

NOTE 3: When BICC is used asthe call control protocol the APM message is sent. When SIP-I is used the
INFO request with the encapsulated APM message is sent.

BSS-1 informs MSC-1 server that the resource for the UE-1 has been rel eased

243, b. MSC-1 server releases the bearer termination towards BSS-1.

25.

Local switching is established in the BSS.
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8.4.2.3 Inter-MSC Handover that leaves a not Locally Switched Call unchanged

Inthisscenario it is assumed that LCL S was not established before the Inter-M SC handover. When one call legis
handed over to another MSC-Server, the call still remains not local. LCL S cannot be established for the call and the
LCL S status of the call is not changed.

For the Anchor MSC-1 server and Target MSC server this Inter-M SC handover is similar to the Inter-M SC handover
that establishes LCLS as described in sub-clause 8.4.2.2.4.2 until Step 5, but in this case in Step 5 the Target BSS sends
the Handover Request ACK message, where the LCLS-BSS-Status | E indicates that the call is not possible to be locally
switched since the GCR correlation will indicate that the call is not local. Steps 5a, 5b, 5¢ will not be triggered. The
handover procedure is completed as for anon-local call, LCLS s not established and the LCLS Statusin the core
network is not changed.

8.4.3 Subsequent Inter-MSC GSM to GSM Handover back to the Anchor
MSC

The basic Inter-MSC GSM to GSM handover procedure as specified in this specification shall be applied.

8.4.4  Subsequent GSM to GSM Handover to a third MSC

Thebasic GSM to GSM handover procedure as specified in this specification shall be applied.

8.4.5 BSS Internal Handover
8451 General

The following procedures describe the specific handling compared to the basic principles described in 3GPP TS 23.205
[2] sub-clause 8.4.5 to achieve BSS Internal Handover with LCL S for an A-interface User Plane over IP (Aol P).

If the call is not locally switched but both call legs have been correlated and an internal handover occurs that makes the
call local, the call should be locally switched in the BSS.

If acal iscurrently locally switched and an internal handover occurs that makes the call not local, the local switching
should be broken in the BSS and the user plane data shall be connected through the core network.

NOTEL: For A-interface User Plane over TDM (AoTDM), aBSSinternal handover that resultsin LCLS break will
trigger aBSS Initiated LCL S Break according to proceduresin sub-clause 7.2.2.

If an internal handover procedure occurs that does not modify the LCLS status of a call, the local switching should not
be modified within the BSS.

8.45.2 Internal Handover Required

If the MSC Server accepts the Internal Handover Required message it shall send an Internal Handover Command
message to the BSS. If the call is currently locally switched in the BSS, the MSC Server shall also signal LCLS-Status-
Change Request message containing L CLS-Status-Change | E set to "L CL S Disconnection Preparation for Handover"
through the core network to enable UL bi-casting during handover.

The MSC Server shall not wait for the L CL S-Status-Change Request Acknowledge message before proceeding with the
Internal Handover.

8.45.3 Internal Handover Command

If local switching is permitted by the core network and the M SC Server has not previously requested that the BSS
should connect the local cal, (e.g. ho previous L CLS-Connection-Status-Control =" Connect"), the MSC Server shall
include the L CL S-Connection-Status-Control |E indicating "Connect” in the Internal Handover Command message.

Otherwise, the MSC Server shall send the Internal Handover Command message according to the proceduresin 3GPP
TS 48.008[7].
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8.454 Handover Complete

The BSS sends Handover Complete message including the LCL S-BSS-Status that indicates whether the call islocally
switched (e.g. "Call is Locally Switched with requested LCL S configuration " or "the call is no longer locally
switched").

The MSC server shall send to an adjacent call node the L CL S-Status-Update message with the LCLS-Status |E
indicating the new LCLS Status (e.g. "LCLS connected" or "LCLS Not Connected").

8.4.5.5 Example BSS Internal Handover that Establishes Local Switching
8.4.55.1 Connection Model

Figure 8.4.5.5.1.1 shows the network model for the Intra-M SC BSS Internal Handover, where the call leg pertinent to
the UE-1 is handed over from the serving BSS-1 to BSS-2. BSS-1 isthe same as BSS-2 for BSS Internal Handover. The
bearer termination T2 is used for the bearer towards BSS-2, which is not affected by this handover. Bearer termination
Tsisused for the bearer towards BSS-1 and the bearer terminations T1 and T are used for the bearer towards the
succeeding/preceding MGW. Bearer termination T+ is for the bearer termination towards the BSS after internal
handover. The colours and line types used in the figure are defined differently from 3GPP TS 23.205 [2] to indicate
LCLS specific issues.

emmmms User plane link which transmits real user plane data within the BSS and to UEs
esmmmms Jser plane link which transmits real user plane data through the CN and to UEs
e + «  Userplane path through the CN, connected

Control plane link which transmits signalling

MSC-S-1 MSC-S-2

U

PR Soam

Non-LCLS
BSS-1/
BSS-2 User Plane Data

Before Handover

Connection Model 1: Before BSS Internal Handover - Call is not locally switched
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Non-LCLS User

MSC-S-2

il

UE-2 == 4 ‘

BSS-1/

BSS-2 Plane Data

UE-1 am=

During Handover ®
Ts-Serving
Ta=Anchor
Tr-Target

Connection Model 2: During BSS Internal Handover

MSC-S-1 MSC-S-2

U

UE-2 = p 6 ¢ 6 6 o o o o o0 O

T >< Ta Ty >< T,
After Handover e o 0o o

MGW-1 MGW-2
Connection Model 3: After BSS Internal Handover — Call is Locally Switched
Figure 8.4.5.5.1.1: BSS Internal Handover Connection Model that Establishes Local Switching

8.4.5.5.2 Basic Sequence for BSS Internal Handover that Establishes Local Switching

Figure 8.4.5.5.2.1 shows the message sequence example for the BSS Internal Handover that Establishes Local
Switching.

In the example, the M SC server receives the Internal Handover Required message and requests the MGW to reserve an

RTP bearer termination (Tt) using the Reserve and Configure RTP Connection Point procedure with specific flow
directions.
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|UE-1 | | BSS-1 | MSC-S-1 MSC-S-2 | BSS-2 | |UE-2|

1-2

3.

3a

3b.

3c.

- P < P P

3. Internal Handover Command (LCLS-
Connection-Stitus-Control = “Connect’)

B P

MGW-1 MGW-2

INormally Switched User Plane

1. Internal Hanglover Required

2. Context C1: ADD [Termination T+
(* , T1) 1 isolate; (T|a, T1) - oneway

%

[y
-

3a. LCLS_NOTIFICAT|ON (LCLS-BSS-
§tatus: "Call not yet logally switched"

,IF call has been gnswered ahd MSC permits

: LLCLS to be cohnected thgn update the

Connection Status jn BSS
Handover I ol g ——
Detected In 3b. LCLS_CONNECT_|CONTROL (LCLS-
Target Cell ConnectiontStatus-Control = "Connedgt")

3c. LCLS_GONNECT_[CONTROL_ACK
(LCLS-BSStStatus: "Call not yet locally
4. Handover Detected éw'tChed )

[
-

5. Context C1: MOD Termination
(Ta, Ts) —oneway; (TL Tt) - bothway

[y

6. HandgqverComplete (LCLS-BSS-

Status = "gall is locally switched with
requegsted LCLS|configuration') | 7. LCLS-Status-Update 8. LCLS_NOTIFICATION (LCLS-

| [LCLS-Status: "LCLS connected"] _ | BSS-Status|= "call is locally switched

o ‘with requesjed LCLS cpnfiguration”)

9. Context C1: SUB Tg

-

oy
-«

Locally Switched User Plane in the B§S

Figure 8.4.5.5.2.1: BSS Internal Handover for AolP that Establishes Local Switching
Asfor normal Internal Handover, see TS 23.205 [2] sub-clause 8.4.5.

The MSC-1 Server determines that local switching is permitted by the core network and sends the Internal
Handover Command message, including the L CL S-Connection-Control-Status message indicating " Connect”
if not previoudly indicated to BSS-1.

The BSS-2 notifies MSC-2 server the LCL S status is changed by sending the LCLS_Notification message
with the LCLS-BSS-Status | E set to "Call not yet locally switched".

If the call has been answered and M SC-2 server permits LCL S to be connected, then the M SC-2 server sends
to the BSS-2 the LCLS_Connect_Control message with the L CL S-Connection-Status-Control 1E set to
"connect”.

The BSS-2 returnsthe LCLS_Connect_Control_ACK message with the LCLS-BSS-Status | E set to "Call not
yet locally switched".

. Asfor normal Internal Handover, see TS 23.205 [2] sub-clause 8.4.5.

The Handover Complete message includes the LCLS-BSS-Status | E indicating that call islocally switched.
NOTE: adlternatively the BSS-1 could indicate LCLS-BSS-Status |E in LCLS-Notification message.
The LCLS Status is propagated through the Core Network.
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8. The BSS-2 sendsthe LCLS Notification message to MSC-2 server with the LCLS-BSS-Status | E set to "call
islocaly switched with requested L CL S configuration”.

9. The termination (Ts) is removed from the Access MGW-1.
8.4.5.6 Example BSS Internal Handover that Breaks Local Switching
8.4.5.6.1 Connection Model

Figure 8.4.5.6.1.1 shows the network model for the Intra-M SC BSS Internal Handover, where the call leg pertinent to
the UE-1 is handed over from the serving BSS-1 to BSS-2. BSS-1 isthe same as BSS-2 for BSS Internal Handover. The
bearer termination T2 is used for the bearer towards BSS-2, which is not affected by this handover. Bearer termination
Tsisused for the bearer towards BSS-1 and the bearer terminations T, and T are used for the bearer towards the
succeeding/preceding MGW. Bearer termination T+ is for the bearer termination towards the BSS after internal

handover. The colours and line types used in the figure are defined differently from 3GPP TS 23.205 [2] to indicate
LCLS specific issues.

emmmms User plane link which transmits real user plane data within the BSS and to UEs
esmmmms Jser plane link which transmits real user plane data through the CN and to UEs
e + «  Userplane path through the CN, connected

Control plane link which transmits signalling

MSC-S-1 MSC-S-2

U

UE2 = b © ¢ ¢ 06 06 0 0 ¢ 0 0 o
°
°
UE-1 == o
°
5] TA T1 >< T2 L
Before Handover —X— e o 0o o °
MGW-1 MGW-2

Connection Model 1: Before BSS Internal Handover - Call is locally switched
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During Handover
Ts-Serving
Ta=Anchor
Tr-Target

Connection Model 2: During BSS Internal Handover

MSC-S-1 MSC-S-2

U

— -t

BSS-1/

UE-2 =
Non-LCLS User Plane

After Handover

Connection Model 3: After BSS Internal Handover — Call is not Locally Switched
Figure 8.4.5.6.1.1: BSS Internal Handover Connection Model that Breaks Local Switching
8.4.5.6.2 Basic Sequence for BSS Internal Handover that Breaks Local Switching

Figure 8.4.5.6.2.1 shows the message sequence example for the BSS Internal Handover that Breaks Local Switching.

In the example, the M SC server receives the Internal Handover Required message and requests the MGW to reserve an
RTP bearer termination (Tt) using the Reserve and Configure RTP Connection Point procedure with specific flow
directions.
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|UE-1 | | BSS-1 | MSC-S-1 MSC-S-2 | BSS-2 | |UE-2|
MGW-1 MGW-2

—— 4—»
Locally Switched User Plane in the BSS

1. Internal|Handover Reqyired

-
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(* , T1) —isolate;
TA,‘ T+) - bothway
— »| 3. LCLS-Status-Change Request
[LCLS-Status-Change: "LCLS-
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" | 3a. LCLS_JONNECT_|CONTROL
(LCLS-Connection-Stajus-Control =
"BicastatHapdover")

4. Internal Handpver Command g
(LCLS-Connection-Jontrol-Status = | 3¢. LCLS-Status-Change Request 3b. LCLS_( ONNECT,,—CO.NTROL AGK
“Connect’) Acknowledge [LCLS-Status-Change: (L_CLS—BSS Status = oall_ls Iocglly switched
- "L CLS-disconnection- ‘with requesfed LCLS cpnfiguration”)

—

preparationforHandover", Result Codd N
Difggtz\éelrn ="Status Change Req Accepted’]
Target Cell

[4a. Handover Detectedl

5. HanfloverComplete
(LCL$-BSS-Status =
“Call is jo longer logally switched”

6. LCLS-Status-Update

[LCLS-Status: "LCLS not 7. LCLS_NQTIFICATIQN (LCLS-
connected] »| BSS-Status|="Call is njp longer
8. Context C1: SUB Ti Eca”y switched")
Normally Switched User Plgne
P < P P

Figure 8.4.5.6.2.1: BSS Internal Handover for AolP that Breaks Local Switching

1-2. Asfor normal Internal Handover, see TS 23.205 [2] sub-clause 8.4.5.
3. MSC-1 Server indicates preparation for disconnection due to handover through the Core Network.
3a. MSC-2 Server indicates to BSS-2 to start UL bicasting.

3b. TheBSS-2 sendsthe LCLS Connect_Control_Ack message with the LCLS-BSS-Status | E set to "the call is
locally switched with requested LCLS configuration ".

3c. MSC-2 Server sends L CL S-Status-Change-Request-Acknowledgement.

4. The MSC-1 Server determines that local switching is permitted by the core network and sends the I nternal
Handover Command message, optionally including the L CL S-Connection-Control-Status message indicating
"Connect".

4a BSS-1 may indicate Handover Detected.

5. BSS-1 sends the Handover Complete message to MSC-1 Server to indicate LCLS-BSS-Statusiis set to "Call
isno longer locally switched".

6. MSC-1 Server propagates the change of the LCL S Status through the Core Network.

NOTE: If the Interna Handover did not in the end result in LCL S break then the MSC Server will send
L CLS-Status-Update message indicating that the call islocally switched.

7. BSS-2 indicates that the call is no longer locally switched in the LCLS NOTIFICATION message.
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8. The old termination (Ts) isremoved and the call is normally switched through the Core Network.

8.45.7 Example BSS Internal Handover that Does Not Modify LCLS Status of a
Locally Switched Call

8.4.5.7.1 Connection Model

Figure 8.4.5.7.1.1 shows the network model for the Intra-M SC BSS Internal Handover, where the call leg pertinent to
the UE-1 is handed over from the serving BSS-1 to BSS-2. BSS-1 isthe same as BSS-2 for BSS Internal Handover. The
bearer termination T2 is used for the bearer towards BSS-2, which is not affected by this handover. Bearer termination
Tsisused for the bearer towards BSS-1 and the bearer terminations T, and T are used for the bearer towards the

succeeding/preceding MGW. Bearer termination T+ is for the bearer termination towards the BSS after internal

handover. The colours and line types used in the figure are defined differently from 3GPP TS 23.205 [2] to indicate
LCL S specific issues.

emmmms User plane link which transmits real user plane data within the BSS and to UEs
esmmmms Jser plane link which transmits real user plane data through the CN and to UEs
e + «  Userplane path through the CN, connected

Control plane link which transmits signalling

MSC-S-1 MSC-S-2

UE-2 = p 06 06 06 0 0 0 0 9 0 0

UE-1 e=

Before Handover

Connection Model 1: Before BSS Internal Handover - Call is locally switched
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During Handover
Ts-Serving
Ta=Anchor
Tr-Target

Connection Model 2: During BSS Internal Handover

MSC-S-1 MSC-S-2

U

UE-2 = p 6 ¢ 6 6 o o o o o0 O

T >< Ta Ty >< T,
After Handover e o 0o o

MGW-1 MGW-2
Connection Model 3: After BSS Internal Handover — Call is Locally Switched

Figure 8.4.5.7.1.1: BSS Internal Handover Connection Model that Does Not Modify LCLS Status of a
Locally Switched Call

8.4.5.7.2 Basic Sequence for BSS Internal Handover that Does Not Modify LCLS Status of
a Locally Switched Call

Figure 8.4.5.7.2.1 shows the message sequence example for the BSS Internal Handover that Does Not Modify LCLS
Status of a Locally Switched Call.

In the example, the MSC server receives the Internal Handover Required message and requests the MGW to reserve an

RTP bearer termination (Tt) using the Reserve and Configure RTP Connection Point procedure with specific flow
directions.
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|UE-1 | | BSS-1 | MSC-S-1 MSC-S-2 | BSS-2 | |UE-2|
MGW-1 MGW-2

< 4—»
Locally Switched User Plane in the BSS

1. Internal|Handover Reqyired

2. Context C1: ADD|Termination Tt
(*| , Tt) —isolate;
TA,‘ Tv) - bothway
— »| 3. LCLS-Status-Change Request
[LCLS-Status-Change: "LCLS-
disconnection-preparationforHandover']

" | 3a. LCLS_QONNECT_[CONTROL

(LCLS-Connection-Status-Control =
"BicastatHapdover")

3b. LCLS_GONNECT_ICONTROL AGK
(LCLS-BSStStatus = "dall is locally switched
‘with requested LCLS cpnfiguration™)

—

4. Internal Handpver Command
(LCLS-Connection-Gontrol-Status = | 3¢. LCLS-Status-Change Request
“Connect”) [ Acknowledge [LCLS-Status-Change:
"LCLS-disconnection-

-
%

Handover preparationforHandover", Result Codg¢
Detected In ="Status Change Req Accepted’]
Target Cell

[4a. Handover Detectedl

5. HandoverComplete|
(LGLS-BSS-Statys = “Call is|locally switched|
with reqyested LCL$ configuration”

6. Context C1: SUB Tg

|

-
-

Locally Switched User Plane in the B$S

Figure 8.4.5.7.2.1: BSS Internal Handover for AolP that Does Not Modify LCLS Status of a Locally
Switched Call

1-2. Asfor normal Internal Handover, see TS 23.205 [2] sub-clause 8.4.5.
3. MSC-1 Server indicates preparation for disconnection due to handover through the Core Network.
3a. MSC-2 Server indicates to BSS-2 to start UL bicasting.

3b. TheBSS-2 sendsthe LCLS Connect_Control_Ack message with the LCLS-BSS-Status |E set to "the call is
locally switched with requested LCL S configuration”.

3c. MSC-2 Server sends L CL S-Status-Change-Request-Acknowledgement.

4, The MSC-1 Server determines that local switching is permitted by the core network and sends the I nternal
Handover Command message, optionally including the L CL S-Connection-Control-Status message indicating
"Connect".

4a BSS-1 may indicate Handover Detected.

5. BSS-1 sends the Handover Complete message to MSC-1 Server to indicate LCLS-BSS-Status is set to "the
call islocally switched with requested L CL S configuration”.

6. The old termination (Ts) isremoved and the call is normally switched through the Core Network.
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8.4.5.8 Example BSS Internal Handover that Does Not Modify LCLS Status of a non-
Locally Switched Call

8.45.8.1 Connection Model

Figure 8.4.5.8.1.1 shows the network model for the Intra-M SC BSS Internal Handover, where the call leg pertinent to
the UE-1 is handed over from the serving BSS-1 to BSS-2. BSS-1 isthe same as BSS-2 for BSS Internal Handover. The
bearer termination T is used for the bearer towards BSS-2, which is not affected by this handover. Bearer termination
Tsisused for the bearer towards BSS-1 and the bearer terminations T1 and T are used for the bearer towards the
succeeding/preceding MGW. Bearer termination T+ is for the bearer termination towards the BSS after internal
handover. The colours and line types used in the figure are defined differently from 3GPP TS 23.205 [2] to indicate
LCLS specific issues.

emmmms User plane link which transmits real user plane data within the BSS and to UEs
e Jser plane link which transmits real user plane data through the CN and to UEs
e + «  Userplane path through the CN, connected

Control plane link which transmits signalling

MSC-S-1 MSC-S-2

PR Soam

Non-LCLS
User Plane Data

Before Handover

Connection Model 1: Before BSS Internal Handover - Call is not locally switched
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MSC-S-1 MSC-S-2

G

Non-LCLS User

il

UE-2 am
BSS-1/

BSS-2 Plane Data

UE-1 am=

During Handover

Ts = Serving % ¢ 000 ¢
Ta-=Anchor
Tr-Target

Connection Model 2: During BSS Internal Handover

MSC-S-1 MSC-S-2

U

— -t

BSS-1/

UE-2 =
Non-LCLS User Plane

After Handover

Connection Model 3: After BSS Internal Handover — Call is not Locally Switched

Figure 8.4.5.8.1.1: BSS Internal Handover Connection Model that Does Not Modify LCLS Status of a
non-Locally Switched Call

8.4.5.8.2 Basic Sequence for BSS Internal Handover that Does Not Modify LCLS Status of
a non-Locally Switched Call

Figure 8.4.5.8.2.1 shows the message sequence example for the BSS Internal Handover that Does Not Modify LCLS
Status of a Locally Switched Call.

In the example, the MSC server receives the Internal Handover Required message and requests the MGW to reserve an
RTP bearer termination (Tt) using the Reserve and Configure RTP Connection Point procedure with specific flow
directions.
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|UE—1 | ] BSS-1 \ MSC-1 MSC-2 ] BSS-2 \ |UE—2|
MGW-1 MGW-2

Normally Switched User Plgne

- P> > P

1. Internal|Handover Required

-

2. Contekt C1: ADD|Termination Tt
(I , Tr) - isolate;
(TL\‘TT) - bothway

-
-

3. Internal Handpver Command
(LCLS-Connection-Gontrol-Status =
“Connect”)

-
-

Handover
Detected In
Target Cell

[3a. Handover Detected]

4. HandoverComplete
(LCL$-BSS-Status =
“Gall is not logally switched”

5. Context C1: SUB Tg

-

-
-

Normally Switched User Plane

- P P P

Figure 8.4.5.8.2.1: BSS Internal Handover for AolP that Does Not Modify LCLS Status of a non-Locally
Switched Call

1-2. Asfor normal Internal Handover, see TS 23.205 [2] sub-clause 8.4.5.

3. The MSC-1 Server determines that local switching is permitted by the core network and sends the I nternal
Handover Command, optionally including the L CL S-Connection-Control-Status message indicating
"Connect".

3a BSS-1 may indicate Handover Detected.

4. BSS-1 sends the Handover Complete message to MSC-1 Server to indicate LCLS-BSS-Status is set to " Call
isnot locally switched".

5. The old termination (Ts) isremoved and the call is normally switched through the Core Network.

8.5 Handling of GSM Services after UMTS to GSM Handover

No impact. There are no LCL S related requirements for the handling of GSM Services after UMTS to GSM Handover.

The handling of GSM services after UMTS to GSM Handover shall be applied in accordance with 3GPP TS 23.205 [2]
sub-clause 8.5 for Bearer-Independent CS Core Networks.
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9 Compatibility Issues

None; this feature is backward compatible with existing features and earlier releases.

10 General (G)MSC server-MGW Procedures

L CL S does not modify the general (G)MSC server-M GW procedures as shown in 3GPP TS 23.205 [2].

11 ldentities
11.1 General

The Identities defined in 3GPP TS 23.205 [2] for BICC based CS Core network and in 3GPP TS 23.231 [3] for SIP-|
with the following additions.

11.2 Global Call Reference

The Global Call Reference (GCR) IE isderived from the ITU-T Global Call Reference parameter (defined by ITU-T
Q.1902.3 [5]).

The Global Call Reference (GCR) information element is a combination of a Network 1D field, aNode ID field and a
Call Reference ID field. The Call Reference ID field for LCLS is defined to contain aunique call ID.

If the serving radio accessis GERAN the Call Reference ID subfield created by originating M SC server contains a
unique call 1D and the originating BSS ID which is a unique identifier of a Base Station Subsystem (BSS) Node within
an operator's network.

The complete parameter layout is specified in 3GPP TS 29.205 [6].
The GCR is exchanged on the Nc and A interfaces to globally identify the call.

12 Operational Aspects
12.1  Charging

No impact.

13 Interactions with Other Services

13.1  Enhanced Multi-Level Precedence and Pre-emption service
(eMLPP)

No impact. eMLPP is always done during call set-up and handled by the MSC Server and therefore such calls can be
locally switched.

13.2 Call Deflection Service
13.2.1 General

The procedures specified for the Call Deflection (CD) supplementary servicesin 3GPP TS 23.205 [2] sub-clause 13.2
for BICC based CS Core Network and in 3GPP TS 23.231 [3] sub-clause 13.2 for SIP-I based CS Core Network shall
be followed. The following sub-clauses describe the additional requirements related to the LCL S functionality.
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Theincoming call shall be offered to the served subscriber as a basic mobile terminated call as described in the first part
of sub-clause 6.3.2. If the Call Deflection (CD) supplementary serviceis active and a Call Deflection request from the
served subscriber is accepted the call shall be forwarded towards the forwarded-to subscriber.

The basic call establishment procedures defined in Clause 6 shall be followed for the call towards the forwarded-to
(deflected-to) subscriber. The MSC server shall release the call leg towards the served subscriber as described in the
sub-clause 7.1 for call clearing.

13.2.2 Notification to the Calling Subscriber

If the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call
forwarding, a notification is sent to the calling party.

If the notification isimplemented using intermediate tones or announcements the MSC server requests the MGW to
play an announcement/tone to the calling party, as described in sub-clause 14.6, before establishing the call to the
forwarded-to subscriber.

13.2.3 Initial Addressing

After the possible generation of in-band information has been completed the initial addressing towards the forwarded-to
subscriber is performed as described in Clause 6 for the basic mobile terminating call. If the forwarding MSC server
supports the LCL S feature and has received the GCR |E, the LCL S-Negotiation Request |E and LCL S-Configuration-
Preference |E from a preceding node in the IAM it shall then forward the GCR IE and the resulting LCLS-
Configuration-Preference |E and the LCL S-Negotiation Request | E to the succeeding node.

13.2.4 Backward LCLS Negotiation

The procedure specified in sub-clause 6.2.1.2.2 for the intermediate node and in sub-clause 6.1.1.4 for the oM SC server
shall be applied.

13.2.5 LCLS Through-Connection
The procedure specified in sub-clause 6.1.1.5 shall be applied.

13.2.6 Example

13.2.6.1 Connection Model
Figure 13.2.6.1.1 shows the network model for Call Deflection (CD).

The oM SC server seizes one context with two bearer terminationsin the oMGW. The bearer termination T1 is used for
the bearer towards the 0BSS (calling subscriber) and the bearer termination T2 is used for the bearer towards the GMSC
selected IMGW. The GM SC server seizes one context with two bearer terminationsin the iMGW. The bearer
termination T4 is used for the bearer towards the SMSC server selected sSMGW and the bearer termination T3 is used for
the bearer towards the preceding oMGW. The sMSC server seizes one context with two bearer terminationsin the
sMGW. The bearer termination T5 is used for the bearer towards the GM SC selected iMGW and bearer termination Ts
is used for the bearer towards the sSBSS (served subscriber).

After acall deflection request is accepted the SMSC server replaces the bearer termination for the served mobile
subscriber Tswith the bearer termination for the forwarded-to subscriber T6 in an existing context in the SMGW.

The tM SC server seizes one context with two bearer terminations in the tMGW. The bearer termination T7 is used for
the bearer towards the sSM SC selected SMGW and bearer termination T8 is used for the bearer towards the tBSS
(forwarded-to subscriber).
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Control plane link which transmits signalling

e e o o o Userplane link path through CN, connected or disconnected

e User plane link which transmits real user plane data within BSS and UEs

User plane link which transmits real user plane data in backward direction
em o e {rom the CN towards oUE (e.g. announcement/tone, network provided
ring-back tone)

oMSC-S GMSC-S sMSC-S

T eV I T

oMGW

Connection Model 1: Before Call Deflection (CD) Request from Served UE

oMSC-S GMSC-S sMSC-S

e/ e T

oMGW

Connection Model 2: After CD is accepted, Announcement towards calling party

oMSC-S GMSC-S sMSC-S tMSC-S
/ oBSS/
tBSS Non LCLS
tUE — o UserPlane ' | e
Tg
OUE = o
tMGW

Connection Model 3: CD, After Answer, Call locally switched

Figure 13.2.6.1.1: Connection Model for Call Deflection

13.2.6.2 Basic Sequence

Figures 13.2.6.2.1 and 13.2.6.2.2 show the message sequence example for the call deflection with a possible notification
to the calling party using an announcement. In the example the sM SC server optionally requests the SMGW to play an
announcement and to notify the announcement completion. The sM SC server requests the establishment of the call and
the bearer towards the forward-to subscriber after the possible announcement has completed. In this example the calling
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subscriber (0UE) and the forwarded-to subscriber (tUE) belong to the same BSS (marked as oBSS and tBSS) and the
CN permits LCLS. This example is based on examples from clause 6.

|0UE| |oBSS| |oMGW| |oMSC| |iMGW| |GMSC| |s|v|sc| |sMGW| |sBSS| |sUE |

For call establishment towards served subscriber sUE see basic call establishment, subclause 6.3.2, Steps 1 - 24

o o A W N

10.

1. Call Deflecfion Request

%

2. Call Deflection Ack

\

3. DISCONNECT

A

4. RELEASE

5. RELEASE COMPLETE

A

6. CLEAR COQMMAND

\ 4

7. CLEAR CQMPLETE

8. Release tefmination to served UE:
Context (sC) | SUB request [Ts) / SUB reply (Ts)

-
%

9.|CPG [Generjc Notification
indicator=cgll is diverting]

10. MOD (T5): play
Context (sC) announceg‘lemt / send tone

-

11. QPG [Generid Notification -
indicator=calllis diverting]

12. FACILITY with call forwarding
notification

|-} Announcement / Tone

13. NOTIFY ([T5):
Context (sC) | Announcement / Tone completed

-
-

Figure 13.2.6.2.1: CD, Call Establishment Flow

Theincoming call is offered to the served subscriber as a basic mobile terminated call as described in the first
part of sub-clause 6.3.2. The Call Deflection (CD) supplementary service is active and a Call Deflection is
reguested from the served subscriber sUE.

The Call Deflection is accepted.

The SMSC server initiates call clearing towards the SUE by sending a DISCONNECT message.

Upon receiving the DISCONNECT message the SUE sends a RELEA SE message to the core network.
The sSMSC server sends the RELEASE COMPLETE message to the sUE.

The sSMSC server request the sBSS to rel ease the associated dedicated resource(s) by sending CLEAR
COMMAND message.

The sBSS informs the sMSC server that the associated dedicated resource(s) has been successfully cleared
with the CLEAR COMPLETE message.

The sMSC server orders the sSMGW to remove the bearer termination (T<s) towards the served mobile
subscriber (in case when the radio resources had already been alocated in the SMGW).

The sSMSC server sends the CPG message with the Generic Notification Indicator parameter set to "Call is
diverting".

The sSMSC server provides the sSMGW with the announcement/tone identification and requests the SMGW to
notify the announcement/tone completion using the Play Announcement or Send Tone procedure.
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11. The GMSC server forwards the CPG message with the Generic Notification Indicator parameter set to " Call
isdiverting” to the preceding node.
12. The oMSC server notifies the calling user (0UE) about call forwarding.

13. The sMGW notifies the sMSC server when the announcement/tone is completed using the Announcement
Completed or Tone Completed procedure.

|0UE | |oBSS| |oMGW| |oMSC| |iMGW| |GMSC| |sMSC| |tMSC| |tMGW| |tBSS| | tUE |

14. 1AM [Codec List, GCR, LCLS-Negotiatjon
Request, LCUS-Configuratign-Preference]

15. Paging tUE

A

 Paging respopse + CL3

16. SETUP

A

17. Call Confirmed

18. Add network side termination:
Context (tC) | ADD requesi ($)/ADD reply (T7)

-
-

19. APM [SC}, ACLt, LCLS{Negotiation
20. APM [SQt, ACLt, LCLB-Negotiation Besponse, LCLS-Configuration-Preferencg,
Response, LCLS Conﬁguration;Preference] -

21. APM [SCt,|ACLt, LCLS{Negotiation
Respdnse, LCLS—C@figuration—Preference]

22. Store new value of LCLS-Configuration-Preference IE if different from
previously received value and mark "LCLS-Configuration update needed". If
codec modification is required performed it according to 3GPP TS 23.153.

23. For succeeding signalling sequence see basic call establishment, figures 6.3.2.2 and 6.3.2.3, steps 18 - 32

25. LCLS CONNECT)| CONTROL
(LCLS-Corjnection-Statis-Control =
"connedt", [LCLS-Copfiguration])

26a| LCLS_CONNECT COI\JTROL ACK
_CONNEC T — 26b. LCLS_NOTIFICATION| (LCLS-
(LCLS BS_tSh-ftatusst— dci"C'LSSIOC :Ify sv;ntt(_: h:,,d 27. LCLS status update: BSS-Status = "call is locally|switched
with requesie copfigurationd | »pw [LCLS| Status = "LGLS connected|] with requestell LCLS config{iration”)

| 28. LCLS stajus update:
APM [LCLS-$tatus = "LCLY connected"]

| 29. LCLS stajus update:
APM [LCLS; btatus = "LCL{ connected"]

‘ \
Call is logally Switched -

Figure 13.2.6.2.2: CD, Call Establishment Flow (continuation of figure 13.2.6.2.1)

14.  If the SMSC server supports LCLS it may modify the LCLS-Negotiation Request |E and the LCLS-
Configuration-Preference | E before sending the |AM message containing the GCR with the encapsulated
0BSS ID, the LCL S-Negotiation Request | E and the L CL S-Configuration-Preference IE.

15. ThetMSC server pages the forwarded-to subscriber (tUE).

16. ThetMSC server performs call Setup.

17.  ThetUE confirmsthe call.

18. ThetMSC server requests the tMGW to prepare for the network side bearer establishment (T7).
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19.  After the tMGW has replied with the bearer address and the binding reference the tM SC server returns the
APM message with the selected codec and if LCLS is supported, the L CLS-Negotiation Response |E and the
L CL S-Configuration-Preference |E.

20. The sMSC server transfers the APM message with the LCL S-Negotiation Response |IE and the LCLS-
Configuration-Preference |E. If codec modification is required then the SMSC server includes the codec
related information within the same APM message.

21. The GMSC server transfers the APM message.

22.  Based onthereturned LCL S-Negotiation Response | E | E and the L CL S-Configuration-Preference | E the
OM SC server determines whether LCLS is alowed in the core network and if LCLS-Configuration update is
needed.

If codec modification is required then the oM SC server performs codec negotiation according to 3aGPP TS
23.153[4].

23.  When performing further call establishment the procedure between the calling subscriber (OUE) and the
forwarded-to subscriber (tUE) is the same as specified in steps 18 - 32 of sub-clause 6.3.2.1.

24.  Sincethe received ANM message indicated "L CL S is feasible but not yet connected” the oM SC server
checksif LCLS-Configuration updated is needed and if so the oM SC server calculates the new LCLS-
Configuration value based on the latest received L CLS-Negotiation |E.

25.  The oM SC server requests the oBSS to connect LCLS and if configuration updated is needed, it includes the
LCLS-Configuration IE inthe LCLS CONNECT_CONTROL message.

26a. Sincethe BSS has received the through connect request for both call legs the oBSS returns the
LCLS CONNECT_CONTROL_ACK message with the LCLS-BSS-Status |E set to "the call islocally
switched with requested L CL S configuration”.

26b.  Since the BSS has received the through connect request for both call legs the tBSS signalsthe LCL S status
change by sending the LCLS NOTIFICATION message with the LCLS-BSS-Status | E set to "the call is
locally switched with requested LCL S configuration”.

27. The oMSC server signalsthe change of the LCLS status through the Core Network by sending the APM
message with the LCL S-Status | E set to "L CL S connected".

28.  TheiMSC server transfers the change of the LCL S status to the SMSC server.

29. The sMSC server transfers the change of the LCL S status to the tM SC server.
13.3 Line identification Services
13.3.1 Calling Line Identification Presentation (CLIP)

No impact. The line identification related services are signalling based and there are no LCL S related requirements for
the Calling Line Identification Presentation (CLIP) service.

13.3.2 Calling Line Identification Restriction (CLIR)

No impact. The line identification related services are signalling based and there are no LCL S related requirements for
the Calling Line Identification Restriction (CLIR) service.

13.3.3 Connected Line Identification Presentation (COLP)

No impact. The line identification related services are signalling based and there are no LCL S related requirements for
the Connected Line Identification Presentation (COLP) service.

13.3.4 Connected Line Identification Restriction (COLR)

No impact. The line identification related services are signalling based and there are no LCL S related requirements for
the Connected Line Identification Restriction (COLR) service.
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13.4  Call Forwarding Services
13.4.1 Principles

The procedures specified for the Call Forwarding servicesin 3GPP TS 23.205 [2] sub-clause 13.4 for BICC based CS
Core Network and in 3GPP TS 23.231 [3] sub-clause 13.4 for SIP-1 based CS Core Network shall be followed. The
following sub-clauses describe the additional requirements related to the LCL S functionality.

13.4.2 Call Forwarding Unconditional (CFU)
13.4.2.1 Notification to the Calling Subscriber

If the GM SC server determines that a call should be forwarded without being offered to the served mobile subscriber
and the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call
forwarding, the GM SC server shall send a notification to the preceding node. If the GM SC server supportsthe LCLS
feature and receives the GCR I E, the LCL S-Negotiation Request |E and LCL S-Configuration-Preference |E from the
preceding node it may modify the LCL S-Configuration-Preference |E based on its own LCLS configuration
requirements, as described in sub-clause 4.2, and it shall return the resulting L CL S-Configuration-Preference | E and the
L CL S-Negotiation Response | E to the preceding node.

If the notification isimplemented using intermediate tones or announcements the GM SC server requests the MGW to
play an announcement/tone to the calling party, as described in sub-clause 14.6, before establishing the call to the
forwarded-to subscriber.

13.4.2.2 Initial Addressing

If the incoming call isto be forwarded without being offered to the served mobile subscriber the call towards the
forwarded-to subscriber is established as for abasic call. After the possible generation of in-band information has been
completed the initial addressing towards the forwarded-to subscriber is performed as described in the clause 6 for the
basic mobile terminating call. If the GM SC server supports the LCL S feature and receives the GCR IE, the LCLS-
Negotiation Request |E and L CL S-Configuration-Preference | E from a preceding node in the lAM it shall forward the
GCR IE and the resulting LCL S-Configuration-Preference | E and the LCL S-Negotiation Request | E to the succeeding
node.

13.4.2.3 Backward LCLS Negotiation

The procedure specified in sub-clause 6.2.1.2.2 for the intermediate node and in sub-clause 6.1.1.4 for the oM SC server
shall be applied.

13.4.2.4 LCLS Through-Connection
The procedure specified in sub-clause 6.1.1.5 shall be applied.

13.4.2.5 Example
13.4.25.1 Connection Model

Figure 13.4.2.5.1.1 shows the network model for call forwarding unconditional. The oM SC server seizes one context
with two bearer terminations in the oMGW. The bearer termination T1 is used for the bearer towards the oBSS (calling
subscriber) and the bearer termination T2 is used for the bearer towards the GM SC selected iIMGW. The GM SC server
seizes one context with two bearer terminationsin the iIMGW. The bearer termination T4 is used for the bearer towards
the tM SC server selected tMGW and the bearer termination T3 is used for the bearer towards the preceding oMGW.
The tM SC server seizes one context with two bearer terminationsin the tMGW. The bearer termination T5 is used for
the bearer towards the GM SC selected iIMGW and bearer termination T6 is used for the bearer towards the tBSS
(forwarded-to subscriber).
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Control plane link which transmits signalling

e o o o o Userplane link path through CN, connected or disconnected

esmmmmmmms User plane link which transmits real user plane data within BSS and UEs

User plane link which transmits real user plane data in backward direction
ea» o e fiom the CN towards oUE (e.g. announcement/tone, network provided
ring-back tone)

oMSC-S GMSC-s

Connection Model 1: Before CFU, Announcement towards Calling Party

oMSC-S gMSC-S tMSC-S

RV NV B eV

Non LCLS User Plane

| g I .
OUE —— oc‘)( ........ y N Yy N\
iMGW tMGW
Connection Model 2: After CFU and answer, Call is locally switched
Figure 13.4.2.5.1.1: Connection Model for Call Forwarding Unconditional
13.4.2.5.2 Basic Sequence

Figures 13.4.2.5.2.1 and 13.4.2.5.2.2 show the message sequence example for the call forwarding unconditional with a
possible notification to the calling party using an announcement. In the example the GM SC server optionally requests
the MGW to play an announcement and to notify the announcement completion, after the bearer to the incoming side
has been established. When the possible announcement has completed the GM SC server requests the establishment of
the call and the bearer towards the forward-to subscriber.

In this example the calling subscriber (OUE) and the forwarded-to subscriber (tUE) belong to the same BSS (marked as
0BSS and tBSS) and the CN permits LCLS. The example is based on examples from clause 6.
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| iMGW| | GMSC |
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1. oUE accesses oM

1 -
SC: Service Rlequest +CL3

2. SETUP.

Global Call

3. Retrieve 0BSS ID
and use it to generate

Reference.

ADD

7. APM

4. 1AM [Code

Request, LCL

¢ List, GCR, L

S—Configur@

| tMSC |

|tMGW| |tBSS| | tUE |

CLS-Negotiation
n-Preference]

5. HLR Interrogation
and calling party should be notified

: CFU service activ

6. Add network side termination:
request ($) / ADD reply (T3)

Context (iC)

|

SC, ACL, LCL[S-Negotiation

step 8b is: ADD (T1).

Context (iC)

If the oM SC server supports LCLS it retrieves the oBSS ID and generates the Global Call Reference for the

The oM SC server sends the lAM message including supported codecs list, GCR with encapsulated o0BSS ID,

The GM SC server determines that call should be forwarded because of the Call Forwarding Unconditional

Since bearer must be established for the announcement/tone to be sent to the calling party the GMSC server
selects the MGW and requests the seizure of the incoming network side bearer termination (T3).

The GMSC server transfers the APM message with the selected codec and since LCL S is supported the
currently negotiated L CL S-Negotiation Response | E and the LCL S-Configuration-Preference |E.

When the bearer information is received the oM SC server requests the seizure of the network side bearer

Response, LCLS-Configuratiop-Preference]
8a. Afid network sidg termination: |
ADD [request ($) /AIZLD reply (T2) | Context (oC)
Network side Bearer Establishment
8b. Add access side termination:
ADD frequest ($) / ADD reply (T1) | Context (oC) | | NOTE: For AGTDM
9. ASSIGNMENT REQUEST (GCRV,
. LCLS-Configuration)
10, ASSIGNMENT COMPLETH (LCLS-BSS-
Status F "call not posgible to be locglly switched'l
Access side
Bearer
Establishment 11. BICC cof >
12. ACM|[BCI=no indication, Generic
Notiﬁcat@ indicator=cpll is diverting
13. MOD (T3): play
14. FACILITY with qall forwarding | announcemept / send tone
- (1| notification < >
| Announcement / Tone
|
Figure 13.4.2.5.2.1: CFU, Call Establishment Flow
1 Service Request handling.
2. Originating Call SETUP.
3.
call.
4,
the LCLS-Negotiation Request | E and the L CLS-Configuration-Preference IE.
5.
supplementary service and that notification should be send towards the calling party (OUE).
6.
7.
8a
termination (T2).
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8b.

10.

11

12.

13.

14.

After the network side bearer information is seized the oM SC server requests the seizure of the access side
bearer termination (T1).

During the seizure of the network side or the access side bearer termination the oM SC server will also
request the oM GW to through-connect the bearer terminations so that the bearer will be backward through-
connected.

The oM SC server determines whether LCLS is allowed in the core network based on the returned LCLS-
Negotiation |E and if so the oM SC server includes the LCLS-Configuration IE in the ASSIGNMENT
REQUEST message along with the GCR IE.

The 0BSS returns the ASSIGNMENT COMPLETE message with the LCLS-BSS-Status | E indicating "call
not possible to be locally switched".

When the access assignment is completed the oM SC server sends the Continuity (COT) message to the
GMSC server.

The GMSC server sends the ACM message with the Generic Notification Indicator parameter set to "Call is
diverting”.

The GMSC server provides the iMGW with the announcement/tone identification and requests theiMGW to
notify the announcement/tone completion using the Play Announcement or Send Tone procedure.

The oM SC server notifies the calling user (OUE) about call forwarding.
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| oUE | [oBSS| |oMGW| |omsc| [iMGw| [GMmscC| (tusc | [tMGwW| [tBSS| | tUE |
15.INOTIFY (T3):
Annguncement / Tgne completed | Context (iC)
- — 16. 1AM [Codec List, GCR, LCL$-Negotiation
Request, LCLS-Cpnfiguration-Preference]
| 17. Paging tUE C
_Paging respopse + CL3
18. SETUP o
19. Call Confirmed
20. Add netwprk side termination:
Context (tC) | ADD requesi ($)/ADD reply (T5)
Network side Bearer Establishment
21.[APM [SCt, AQLt, LCLS-Negotiation Response,
LCLS—ConfiguEtion—Preference]
22. APM [SCt, ACLt, LCL[S-Negotiation N
Response, LCLIS-Configuratiop-Preference]

23. Store new value of LCLS-Configuration-Preference IE if different from
previously received value and mark "LCLS-Configuration update needed". If
codec modification is required performed it according to 3GPP TS 23.153 .

24. For succeeding signalling sequence see basic call establishment, figures 6.3.2.2 and 6.3.2.3, steps 18 - 32

—

15.

16.

17.
18.
19.
20.
21.

22.

27a. LCLS_CJONNECT_CONTROL_ACK
LICLS-BSS-Stafus = "call is logally switched

S —

25. If "LC_LS_—C:)nf_igu_ration update needed” |

L determine new value of LCLS-Configuration IE !

26. LGLS_CONNEC|T_CONTROL

(LCLS-Connection-Status-Control =
"conpect”, [LCLS-(onfiguration])

27b. LCLS_NOTIFICATION (LCLS-BSS-
Status = "call|is locally switdhed with

28. LCLS stafus update: Lequested LCLS configuratipn™)

BICC APM [LICLS-Status = [LCLS connected"]
| 29. LCLS status update:

BICC APM [LCLStStatus = "LCLS connected" M
is locally Switched

Figure 13.4.2.5.2.2: CFU, Call Establishment Flow (continuation of figure 13.4.2.5.2.1)

with requested LCLS donfiguration”)

Call

TheiMGW notifies the GM SC server when the announcement/tone is completed using the Announcement
Completed or Tone Completed procedure.

If the GM SC server supports LCLS it may modify the LCL S-Negotiation Request |E and the LCLS-
Configuration-Preference | E before sending the |AM message containing the GCR with the encapsulated
0BSS ID, the LCL S-Negotiation Request | E and the L CL S-Configuration-Preference IE.

The tMSC server pages the forwarded-to subscriber (tUE).

The tMSC server performs call Setup.

The tUE confirms the call.

The tMSC server requests the tMGW to prepare for the network side bearer establishment (T5).

After the tMGW has replied with the bearer address and the binding reference the tM SC server returns the
APM message with the selected codec and if LCLS is supported, the L CLS-Negotiation Response | E and the
LCLS-Configuration-Preference | E.

The GMSC server transfers the APM message with the LCL S-Negotiation Response |E and the LCLS-
Configuration-Preference |E. If codec modification is required then the GMSC server initiates codec
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negotiation according to 3GPP TS 23.153 [4], and includes the codec related information within the same
APM message.

23.  Based on thereturned LCL S-Negotiation Response | E and the L CL S-Configuration-Preference |E the oM SC
server determines whether LCLS is allowed in the core network and if LCL S-Configuration update is needed.
If codec modification is required then the oM SC server performs codec negotiation according to 3GPP TS
23.153 [4].

24.  When performing further call establishment the procedure between the calling subscriber (OUE) and the
forwarded-to subscriber (tUE) is the same as specified in steps 18 - 32 of sub-clause 6.3.2.1.

25.  Sincethe received ANM message indicated "LCL S is feasible but not yet connected” the oM SC server
checksif LCLS-Configuration updated is needed and if so the oM SC server calculates the new LCLS-
Configuration value based on the latest received L CLS-Negotiation | E.

26. The oMSC server regquests the oBSSto connect LCLS and if configuration updated is needed, it includes the
LCLS-Configuration IE inthe LCLS CONNECT_CONTROL message.

NOTE: If codecs need to be modified for TrFO (AolP), then the oM SC can utilize Assignment (modify) or
Internal Handover Enquiry before sending LCLS CONNECT_CONTROL message.

27a.  Sincethe BSS has received the through connect request for both call legs the oBSS returns the
LCLS CONNECT_CONTROL_ACK message with the LCLS-BSS-Status |E set to "the call islocally
switched with requested LCL S configuration”.

27b. Sincethe BSS has received the through connect request for both call legsthe tBSS signals the LCL S status
change by sending the LCLS NOTIFICATION message with the LCLS-BSS-Status | E set to "the call is
locally switched with requested LCL S configuration”.

28. The oMSC server signasthe change of the LCLS status through the Core Network by sending the APM
message with the LCL S-Status | E set to "L CL S connected".

29. TheiMSC server transfers the change of the LCLS status to the tMSC server.
13.4.3 Call Forwarding on mobile subscriber Busy (CFB)

13.4.3.1 Network Determined User Busy (NDUB)
134311 General

Theincoming call that meets mobile subscriber busy with the condition Network Determined User Busy (NDUB) shall
be forwarded towards the forwarded-to subscriber without being offered to the served mobile subscriber. The basic call
establishment procedures defined in the clause 6 shall be followed for the call towards the forwarded-to subscriber.

13.4.3.1.2 Notification to the Calling Subscriber

If the GM SC server determines that a call should be forwarded without being offered to the served mobile subscriber
and the served mobile subscriber has requested that the calling subscriber shall receive a notification about the call
forwarding, the GMSC server shall send a notification to the preceding node. If the GM SC server supportsthe LCLS
feature and receives the GCR IE, the LCLS-Negotiation Request |1E and L CL S-Configuration-Preference |E from the
preceding node it may modify the LCLS-Configuration-Preference | E based on its own LCLS configuration
requirements, as described in sub-clause 4.2, and it shall return the resulting L CL S-Configuration-Preference IE and the
L CL S-Negotiation Response | E to the preceding node.

If the notification isimplemented using intermediate tones or announcements the GM SC server requests the MGW to
play an announcement/tone to the calling party, as described in sub-clause 14.6, before establishing the call to the
forwarded-to subscriber.

13.4.3.1.3 Initial Addressing

If the incoming call is to be forwarded without being offered to the served mobile subscriber the call towards the
forwarded-to subscriber is established as for abasic call. After the possible generation of in-band information has been
completed the initial addressing towards the forwarded-to subscriber is performed as described in the clause 6 for the
basic mobile terminating call. If the GM SC server supports the LCL S feature and receives the GCR IE, the LCLS-
Negotiation Request |E and L CL S-Configuration-Preference | E from a preceding node in the |AM it shall forward the
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GCR |E and the resulting LCL S-Configuration-Preference |E and the L CL S-Negotiation Request | E to the succeeding
node.

13.4.3.1.4 Backward LCLS Negotiation

The procedure specified in sub-clause 6.2.1.2.2 for the intermediate node and in sub-clause 6.1.1.4 for the oM SC server
shall be applied.

13.4.3.1.5 LCLS Through-Connection
The procedure specified in sub-clause 6.1.1.5 shall be applied.
13.4.3.1.6 Example

The same example as for Call Forwarding Unconditional applies.
13.4.3.2 User Determined User Busy (UDUB)
13.4.3.2.1 General

The incoming call shall be offered to the served subscriber as a normal call. When the call meets mobile subscriber busy
with the condition User Determined User Busy (UDUB) it shall be forwarded towards the forwarded-to subscriber. The
basic call establishment procedures defined in the clause 6 shall be followed for the call towards the forwarded-to
subscriber.

13.4.3.2.2 Call Clearing to the Served Subscriber

When the MSC server determines that the call shall be forwarded due to the UDUB it shall release the call leg towards
the served subscriber as described in the sub-clause 7.1 for call clearing.

13.4.3.2.3 Notification to the Calling Subscriber

If the MSC server determines that a call should be forwarded and the served mobile subscriber has requested that the
calling subscriber shall receive a notification about the call forwarding, the MSC server shall send a notification to the
preceding node.

If the notification isimplemented using intermediate tones or announcements the MSC server requests the MGW to
play an announcement/tone to the calling party, as described in sub-clause 14.6, before establishing the call to the
forwarded-to subscriber.

13.4.3.2.4 Initial Addressing

If the incoming call isto be forwarded the call towards the forwarded-to subscriber is established as for abasic call.
After the possible generation of in-band information has been completed the initial addressing towards the forwarded-to
subscriber is performed as described in the clause 6 for the basic mobile terminating call. If the forwarding MSC server
supports the LCL S feature and has received the GCR |E, the LCL S-Negotiation Request |E and LCL S-Configuration-
Preference |E from a preceding node in the |AM it shall then forward the GCR |IE and the resulting LCLS-
Configuration-Preference | E and the L CL S-Negotiation Request | E to the succeeding node.

NOTE: If LCLS has been successfully negotiated to this point the oM SC have received back the LCLS-
Negotiation Response |E and LCL S-Configuration-Preference |E and LCL S Status may have indicated
that the call can be locally switched but since the called subscriber did not answer the call is still switched
through the CN at this point.

13.4.3.2.5 Backward LCLS Negotiation

The procedure specified in sub-clause 6.2.1.2.2 for the intermediate node and in sub-clause 6.1.1.4 for the oM SC server
shall be applied.

13.4.3.1.6 LCLS Through-Connection
The procedure specified in sub-clause 6.1.1.5 shall be applied.

ETSI



3GPP TS 23.284 version 15.0.0 Release 15 144 ETSI TS 123 284 V15.0.0 (2018-07)

13.4.3.2.7 Example
13.4.3.2.7.1 Connection Model
Figure 13.4.3.2.7.1.1 shows the network model for call forwarding busy UDUB.

The oM SC server seizes one context with two bearer terminations in the oMGW. The bearer termination T1 is used for
the bearer towards the oBSS (calling subscriber) and the bearer termination T2 is used for the bearer towards the GMSC
selected IMGW. The GM SC server seizes one context with two bearer terminationsin the iMGW. The bearer
termination T4 is used for the bearer towards the SMSC server selected sSMGW and the bearer termination T3 is used for
the bearer towards the preceding oMGW. The sMSC server seizes one context with two bearer terminationsin the
sMGW. The bearer termination T5 is used for the bearer towards the GM SC selected iMGW and bearer termination Ts
is used for the bearer towards the sSBSS (served subscriber).

After call forwarding busy UDUB is detected the sM SC server replaces the bearer termination for the served mobile
subscriber Tswith the bearer termination for the forwarded-to subscriber T6 in an existing context in the SMGW.

The tMSC server seizes one context with two bearer terminations in the tMGW. The bearer termination T7 is used for
the bearer towards the sM SC selected SMGW and bearer termination T8 is used for the bearer towards the tBSS
(forwarded-to subscriber).

Control plane link which transmits signalling

e o o o o Userplane link path through CN, connected or disconnected

e User plane link which transmits real user plane data within BSS and UEs

User plane link which transmits real user plane data in backward direction
@= o em from the CN towards oUE (e.g. announcement/tone, network provided
ring-back tone)

oMSC-S GMSC-S sMSC-S

T T T

sBSS

oUE x . T T,

oBSS

sMGW

Connection Model 1: Before CFB (UDUB)

oMSC-S GMSC-S sMSC-S

e eV I e

oMGW

Connection Model 2: After CFB (UDUB), Announcement towards calling party
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/ oBSS/
tBSS Non LCLS
tUE . User Plane

oUE
Connection Model 3: CFB (UDUB), After Answer, Call locally switched
Figure 13.4.3.2.7.1.1: Connection Model for Call Forwarding Busy UDUB
13.4.3.2.7.2 Basic Sequence

Figure 13.4.3.2.7.2.1 shows the message sequence example for the call forwarding UDUB with a possible notification
to the calling party using an announcement. In the example the sM SC server optionally requests the SMGW to play an
announcement and to notify the announcement completion, after the bearer to the incoming side has been established.
When the possible announcement has completed the SMSC server requests the establishment of the call and the bearer
towards the forward-to subscriber. This example is based on examples from clause 6.
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|oUE| |oBSS| |oMGW| |oMSC| |iMGW| |GMSC| |s|v|sc| |sMGW| |tMSC| |tUE|

For call establishment towards served subscriber sUE see basic call establishment, figures 6.3.2.1 and 6.3.2.2 |

1. CFB service active & calling party should
be notified; expiry of no reply condition timer

2. Release tgrmination to served UE:
Context (sC) | SUB requesi (Ts) / SUB reply (Ts)

-

3. CPG [Generic Notification -
indicatoricall is diverting]

-«

4. MOD (T5)] play
5. CPG [Generic Notification indicator Context (sC) announcemfnt/ send tone
= c4ll is diverting] - sl

6. FACILITY with call forwarding [«
notification

AA

Announcement / Tone

7. NOTIFY (T5): Announcement /
Context (sC) | Tone completed

.

-

8. IAM [Code¢ List, GCR, LCLS-Negotiatig
Request, LCL S—Configuraﬂc n-Preference]

=}

9. For call establishment towards forwarded-to subscriber
tUE see basic call establishment, figure 6.3.2.1

10. APM [§Ct, ACLt, LCLS-Negotiation
Response, LCLS‘—Conﬁguration—Preference]

11. APM [SCt, ACLt, [LCLS-Negotiation
Response, |LCLS-Configu ition-Preference]

12. APM [SCt, ACLt, LCLB-Negotiation
esponse, LCL S;Configuratio n-Preference]

ps)

13. For succeeding signalling sequence see Call Forwarding Unconditional, figure 13.4.2.5.2.2 steps 23 - 29. |

Figure 13.4.3.2.7.2.1: CFB UDUB, Call establishment flow

The SMSC server determines that call should be forwarded because of the Call Forwarding Busy UDUB
supplementary service and that notification should be send towards the calling party (OUE).

The sMSC server ordersthe sSMGW to remove the bearer termination (Ts) towards the served mobile
subscriber (in case when the radio resources had already been alocated in the SMGW).

The sMSC server sends the CPG message with the Generic Notification Indicator parameter set to "Call is
diverting".

The sSMSC server provides the SMGW with the announcement/tone identification and requests the SMGW to
notify the announcement/tone completion using the Play Announcement or Send Tone procedure.

The GMSC server sends the CPG message with the Generic Notification Indicator parameter set to "Call is
diverting”.

The oM SC server notifies the calling user (oUE) about call forwarding.

The SMGW notifies the SMSC server when the announcement/tone is completed using the Announcement
Completed or Tone Completed procedure.

If the SMSC server supports LCLS it may modify the LCLS-Negotiation Request IE and the LCLS-
Configuration-Preference | E before sending the |AM message containing the GCR with the encapsulated
0BSS ID and the LCL S-Negotiation Request | E and the L CL S-Configuration-Preference IE.

When performing further call establishment towards the forwarded-to subscriber see clause 6 and the
procedure specified for mobile originating call.
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10. ThetMSC server returns the APM message with the selected codec and if LCLS is supported, the LCLS-
Negotiation Response |E and the L CLS-Configuration-Preference |E.

11.  The sSMSC server transfers the APM message with the L CL S-Negotiation Response |E and the LCLS-
Configuration-Preference |E. If codec modification is required then the SMSC server includes the codec
related information within the same APM message.

12. The GMSC server transfers the APM message.

13.  When performing further call establishment see signalling sequence for Call Forwarding Unconditional,
figure 13.4.2.5.2.2, steps 23 - 29.

13.4.4 Call Forwarding on No Reply (CFNRYy)

13.4.4.1 General

Theincoming call shall be offered to the served subscriber asanormal call. When the Call Forwarding on No Reply
(CFNRYy) supplementary serviceis active and if the call is not answered within the period of time defined by the no
reply condition timer it shall be forwarded towards the forwarded-to subscriber. The basic call establishment procedures
defined in the clause 6 shall be followed for the call towards the forwarded-to subscriber.

13.4.4.2 Call Clearing to the Served Subscriber

When the MSC server determines that the call shall be forwarded due to the CFNRYy it shall release the call leg towards
the served subscriber as described in the sub-clause 7.1 for call clearing.

13.4.4.3 Notification to the Calling Subscriber

If the MSC server determines that a call should be forwarded and the served mobile subscriber has requested that the
calling subscriber shall receive a notification about the call forwarding, the MSC server shall send a notification to the
preceding node.

If the notification isimplemented using intermediate tones or announcements the MSC server requests the MGW to
play an announcement/tone to the calling party, as described in sub-clause 14.6, before establishing the call to the
forwarded-to subscriber.

13.4.4.4 Initial Addressing

If the incoming call isto be forwarded the call towards the forwarded-to subscriber is established as for abasic call.
After the possible generation of in-band information has been completed the initial addressing towards the forwarded-to
subscriber is performed as described in the clause 6 for the basic mobile terminating call. If the MSC server supports the
LCL Sfeature and has received the GCR IE, the LCL S-Negotiation Request |E and L CL S-Configuration-Preference |E
from a preceding node in the IAM it shall then forward the GCR |E and the resulting LCL S-Configuration-Preference
|E and the LCL S-Negotiation Request | E to the succeeding node.

13.4.4.5 Backward LCLS Negotiation

The procedure specified in sub-clause 6.2.1.2.2 for the intermediate node and in sub-clause 6.1.1.4 for the oM SC server
shall be applied.

13.4.4.6 LCLS Through-Connection

The procedure specified in sub-clause 6.1.1.5 shall be applied.

13.4.4.7 Example

13.4.4.7.1 Connection Model

Figure 13.4.4.7.1.1 shows the network model for Call Forwarding on No Reply (CFNRY).

The oM SC server seizes one context with two bearer terminationsin the oMGW. The bearer termination T1 is used for
the bearer towards the oBSS (calling subscriber) and the bearer termination T2 is used for the bearer towards the GMSC
selected IMGW. The GM SC server seizes one context with two bearer terminationsin the iMGW. The bearer
termination T4 is used for the bearer towards the SMSC server selected sSMGW and the bearer termination T3 is used for
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the bearer towards the preceding oMGW. The sMSC server seizes one context with two bearer terminationsin the
SMGW. The bearer termination T5 is used for the bearer towards the GM SC selected iMGW and bearer termination Ts
is used for the bearer towards the sSBSS (served subscriber).

After Call Forwarding on No Reply is detected the SMSC server replaces the bearer termination for the served mobile
subscriber Tswith the bearer termination for the forwarded-to subscriber T6 in an existing context in the SMGW.

The tMSC server seizes one context with two bearer terminationsin the tMGW. The bearer termination T7 is used for
the bearer towards the sM SC selected SMGW and bearer termination T8 is used for the bearer towards the tBSS
(forwarded-to subscriber).

Control plane link which transmits signalling

e e o o o Userplane link path through CN, connected or disconnected

e User plane link which transmits real user plane data within BSS and UEs

User plane link which transmits real user plane data in backward direction
em o e f{rom the CN towards oUE (e.g. announcement/tone, network provided
ring-back tone)

oMSC-S GMSC-S sMSC-S

oUE ‘. T W

sBSS
oMGW sMGW
Connection Model 1: Before CFNRy
oMSC-S GMSC-S sMSC-S

T/ I eV

Ts

sMGW

Connection Model 2: After CFNRy, Announcement towards calling party
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/ oBSS/
tBSS Non LCLS
tUE . User Plane

oUE
Connection Model 3: CFNRy, After Answer, Call locally switched
Figure 13.4.4.7.1.1: Connection Model for Call Forwarding on No Reply
13.4.4.7.2 Basic Sequence

Figure 13.4.4.7.2.1 shows the message sequence example for the Call Forwarding on No Reply with a possible
notification to the calling party using an announcement. In the example the sMSC server optionally requests the sSMGW
to play an announcement and to notify the announcement completion, after the bearer to the incoming side has been
established. When the possible announcement has completed the SMSC server requests the establishment of the call and
the bearer towards the forward-to subscriber. This exampleis based on examples from clause 6.
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|oUE| |oBSS| |oMGW| |orv|sc| |iMGW| |GMSC| |sMSC| |sMGW| |tMSC| |tUE|

For call establishment towards served subscriber sUE see basic call establishment, figures 6.3.2.1 and 6.3.2.2

1. CFNRYy service active & calling party should
be notified; expiry of no reply condition timer

2. Release tgrmination to s¢rved UE:
Context (sC) | SUB request|(Ts) / SUB regly (Ts)

-
-

3. CPG [Generic Notification
indicator| = call is diverting]

4. MOD (T5); play
Context (sC) | announcement / send tone

-
-«

5. CPG [Generjic Notification
indicator = call is diverting]

6. FACILITY with call forwarding B

. notification
-l Announcement / Tone
7. NOTIFY (T[5): Announcement /
Context (sC) | Tone complefed
8. IAM [Code¢ List, GCR, LCLS-Negotiatign
Request, LCL| S—Configuraﬂ( n-Preference]
9. For call establishment towards forwarded-to subscriber
tUE see basic call establishment, figure 6.3.2.1
10. APM [SCt, ACLt, LCL$-Negotiation
Response, LCL S;Configuratio -Preference]
11. APM [SCt, ACLt, |LCLS-Negotiation
Response, |LCLS-Configu ition—Preference]
12. APM [SCt, ACLt, LCLS-Negotiation
Response, LCLS‘—Configuratio1—Preference]
| 13. For succeeding signalling sequence see Call Forwarding Unconditional, figure 13.4.2.5.2.2 steps 23 - 29. |
| | | | | | | |
Figure 13.4.4.7.2.1: CFNRYy, Call establishment flow
1. The SMSC server determines that call should be forwarded because of the Call Forwarding on No Reply
supplementary service and that notification should be send towards the calling party (OUE).
2. The SMSC server orders the sSMGW to remove the bearer termination (Ts) towards the served mobile
subscriber (in case when the radio resources had already been alocated in the SMGW).
3. The sMSC server sends the CPG message with the Generic Notification Indicator parameter set to "Call is
diverting".
4, The sSMSC server provides the sSMGW with the announcement/tone identification and requests the SMGW to
notify the announcement/tone completion using the Play Announcement or Send Tone procedure.
5. The GMSC server sends the CPG message with the Generic Notification Indicator parameter set to "Call is
diverting”.
6. The oM SC server notifies the calling user (oUE) about call forwarding.
7. The SMGW notifies the sMSC server when the announcement/tone is completed using the Announcement
Completed or Tone Completed procedure.
8. If the sSMSC server supports LCLS it may modify the LCLS-Negotiation Request |E and the LCLS-

Configuration-Preference | E before sending the |AM message containing the GCR with the encapsulated
0BSS 1D, the LCL S-Negotiation Request | E and the LCL S-Configuration-Preference IE.
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9. When performing further call establishment towards the forwarded-to subscriber see clause 6, the procedure
specified for mobile originating call.

10. ThetMSC server returns the APM message with the selected codec and if LCLS is supported, the LCLS-
Negotiation Response |E and the L CL S-Configuration-Preference | E.

11. The sMSC server transfers the APM message with the L CLS-Negotiation Response |IE and the LCLS-
Configuration-Preference IE. If codec modification is required then the sSMSC server includes the codec
related information within the same APM message.

12. The GMSC server transfers the APM message.

13.  When performing further call establishment see signalling sequence for Call Forwarding Unconditional,
figure 13.4.2.5.2.2, steps 23 -29.

13.4.5 Call Forwarding on mobile subscriber Not Reachable (CFNRc)
13.4.5.1 General

The incoming call that meets mobile subscriber unreachable shall be forwarded towards the forwarded-to subscriber
without being offered to the served mobile subscriber. The basic call establishment procedures defined in the clause 6
shall be followed for the call towards the forwarded-to subscriber.

13.4.5.2 Rerouting by HLR
The same handling as for Call Forwarding Unconditional applies.
13.4.5.3 Rerouting by VLR

The same handling as for Call Forwarding Unconditional applies.

13.5 Call Waiting (CW)
13.5.1 Principles

The procedures specified for the Call Waiting supplementary service in 3GPP TS 23.205 [2] sub-clause 13.6 for BICC
based CS Core Network and in 3GPP TS 23.231 [3] sub-clause 13.6 for SIP-I based CS Core Network shall be followed
with the following modifications:

- Thecall establishment and call clearing procedures defined in clauses 6 and 7 shall be applied.
- If the new call is accepted, the GCR of the new call is sent to the BSSin the ASSIGNMENT procedure

The following sub-clauses describe the additional requirements related to the LCL S functionality when the Call Waiting
supplementary service is activated for the locally switched call.

13.5.2 Accept the new incoming call, the original call is hold
13.5.2.1 General

When new call arrives and is accepted, the GCR and L CLS-Configuration of the local access bearer shall be modified
according to the new call. The MSC Server shall initiate an ASSIGNMENT REQUEST message towards the BSS
including the GCR and LCLS-Configuration of the new call.

13.5.2.2 Example
13.5.2.2.1 Connection Model

Figure 13.5.2.2.1.1 shows the network model for Call Waiting supplementary service of holding the original call to
accept the new call. Termination T to Te is established for original call between UE-A and UE-B. When UE-A and UE-
B have an active call established, UE-C, which isroaming under BSS-B and MSC-B, initiates a new call towards UE-A.
To accept the new call, UE-A holds the call with UE-B and relocates its access bearer for the new call.
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After the new call between UE-C and UE-A is established, anew context (C1-2) is seized in MGW-A. The access
bearer termination T is moved from C1 to C1-2 and a new network bearer towards the iIMGW is created (T7). In the
iIMGW, a new context (iC-2) is created with terminations for the bearers with MGW-A (Tg) and with MGW-B (To). In
MGW-B, new terminations are created for the access bearer towards UE-C (T11) and for bearer towards iMGW (T 10).

Control plane link which transmits signalling

e o o o o Userplane link path through CN, connected or disconnected

e User plane link which transmits real user plane data within BSS and UEs

@ ¢ em» Announcement/tone

UE-A —
UE-B—
Connection Model 1: Before new call incoming
[ MSC-B ] iMsc [ MSC-A ]
UE-A —o
UE-B—
UE-C—

Connection Model 2:Incoming call is established, UE-B held, Announcement towards UE-B
Figure 13.5.2.2.1.1: Connection Model for Accept Incoming call, original call is held
13.5.2.2.2 Basic Sequence

Figure 13.5.2.2.2.1 shows the message sequence example for the acceptance of new call and hold the original one. The
ASSIGNMENT REQUEST messageis sent from MSC-A to BSS-A to update the GCR stored within the BSS-A.
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| UE-A | | BSS-A | | MGW-A | | MSC-A | |iMGW| | iMSC | | MSC-B | | MGW-B | | BSS-B | | UE-B | UE-C

e ——
Call is|locally Switched /

1. SETUP

2. CALL PROQCEEDING

Y

3. IAM [Codec List, GCR(jew), LCLS-Nggotiation
Bequest, LCLS-Configuration-Preference]

4. 1AM [Godec List, GICR(new), LCLS-Negotiation
Request, LCL S‘-Configuratio h-Preference]

5. UE-A busy, Call
waiting available

6. SETUP

A

7. CALL CONFIRMED

| 8. normal LCLS call establishment procedure between UE-A and UE-C from step 8 to 17 in 6.3.2

9. HOLD |

| 10. The session between UE-A and UE-B is put on hold

11. HOLD ACKNOWLEDGE

A

12./CONNECT

13. Move acgess side termingtion:

MOV reques} (T6) / MOV replly (T6)
Context (C1-2) |

[y
|

14. normal LCLS call establishment procedure between UE-A and UE-C from step 19 in 6.3.2, skipping step 21, 22, 23 and 24.

e — —
Call is|locally Switched

Figure 13.5.2.2.2.1: Accept Incoming call, original call is held

1 UE-C sends a SETUP message to the Core Network.
2. MSC-B responds with CALL PROCEEDING message.

3. MSC-B sendsthe |AM message including supported codecs list, GCR with encapsulated BSS-B ID, LCLS
Negotiation Request | E and the L CL S-Configuration-Preference |E.

4. iMSC transfersthe IAM message to MSC-A.

5. MSC-A determines that UE-A is busy and that call waiting is available.

6. MSC-A sends a SETUP message to UE-A.

7. UE-A responds with CALL CONFIRM message.

8. The normal LCLS call establishment procedures from step 8 to 17 in 6.3.2 are applied.

9. UE-A requeststo hold the call with UE-B.

10. The session between UE-A and UE-B is put on hold. The procedure in 13.6.2.3.2 is applied.

11.  After the session between UE-A and UE-B is put on hold, MSC-A sends the acknowledgement to UE-A.
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12.  UE-A acceptsthe incoming call by sending CONNECT message to MSC-A.
13. MSC-A requests the MGW to move the termination T6 to the context of incoming call (C1-2).

14. Thenormal LCLS call establishment procedures from step 19 in 6.3.2 are applied, skipping step 21, 22 a,
22h, 23 and 24. BSS-A shall update the GCR and the LCL S-Configuration on receipt of the ASSIGNMENT
REQUEST message for the access bearer.

13.6  Call Hold (CH)
13.6.1 Principles

The procedures specified for the Call Hold supplementary service in 3GPP TS 23.205 [2] sub-clause 13.6 for BICC
based CS Core Network and in 3GPP TS 23.231 [3] sub-clause 13.6 for SIP-I based CS Core Network shall be followed
with the following modifications:

- Thecall establishment and call clearing procedures defined in clauses 6 and 7 shall be applied.
- If anew cdl is established after the original call is held, the MSC shall generate a new GCR for the new call.

The following sub-clauses describe the additional requirements related to the LCL S functionality when the Call Hold
supplementary service is activated for the locally switched call.

13.6.2 Call Hold after Answer, LCLS established

13.6.2.1 Hold Request

When the UE makes arequest for the hold function for the locally switched call the M SC server shall request aLCLS
break procedure described in sub-clause 7.2.1.

The MSC server shall request the MGW to interrupt the communication on the bearer by changing the through-
connection of the bearer termination towards the served mobile subscriber to "inactive" or by using the Isolate Bearer
Termination Procedure.

If an announcement is to be applied to the held party the M SC shall apply the procedure for non LCLS call defined in
3GPP TS 23.205 [2] sub-clause 14.6 for BICC based CS Core Network and in 3GPP TS 23.231 [3] sub-clause 14.6 for
SIP-I based CS Core Network.

If ahandover occurs to the UE making the request for the hold function (UE-A) while the party is not intended to be re-
connected locally then the MSC Server shall include L CL S-Connection-Status-Control set to "do not establish LCLS"
in the HO Request message.

13.6.2.2 Retrieval Request

When the UE makes arequest to retrieve a held call the MSC server shall stop an announcement that was applied to the
held party. The MSC shall request the MGW to re-establish communication to the held party by changing the through-
connection of the bearer termination towards the served mobile subscriber to be both-way through-connected or by
using the Join Bearer Termination Procedure.

If the call has been successfully negotiated for LCLS and an LCL S break was triggered by the CN the M SC server shall
perform a LCL S re-establishment as described in sub-clause 7.3.1.

NOTE: LCLSre-negotiation can occur while the call is on hold or the held call is connected to a new party (ECT)
which may change the LCLS configuration and thus permit or prevent LCLS.

13.6.2.3 Example

13.6.2.3.1 Connection Model

Figure 13.6.2.3.1.1 shows the network model for Call Hold supplementary service when LCL S was established. The
MSC-B server seizes one context with two bearer terminationsin the MGW-B. The bearer termination T1 is used for
the bearer towards the BSS-B and the bearer termination T2 is used for the bearer towards the iIMSC selected iIMGW.
The iMSC server seizes one context with two bearer terminations in the iIMGW. The bearer termination T4 is used for
the bearer towards the MSC-A server selected MGW-A and the bearer termination T3 is used for the bearer towards the
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preceding MGW-B. The MSC-A server seizes one context with two bearer terminations in the MGW-A. The bearer
termination T5 is used for the bearer towards the iIMSC selected iIMGW and bearer termination T6 is used for the bearer

towards the BSS-A

UE-A —u

UE-B ==

Control plane link which transmits signalling

e o o o o Userplane link path through CN, connected or disconnected

e User plane link which transmits real user plane data within BSS and UEs

@ ¢ e Announcement/tone

Non LCLS User Plane

Connection Model 1: Before Call Hold, LCLS established and

Connection Model 3: After Retrieval procedure, LCLS established

UE-Aat{’ _/\_ Decteceleccccscacefecececccccconcnns

BSS-A/
BSS-B

UE Bt _/\_ Do =) = = .

MGW-B iMGW MGW-A

Connection Model 2: After Hold procedure, LCLS released; Announcement towards held party

13.6.2.3.2

Figure 13.6.2.3.1.1: Connection Model for Call Hold

Basic Sequence

Figure 13.6.2.3.2.1 shows the message sequence example for the Hold procedure with a possible notification to the held
party using an announcement. In the example the M SC server requests the MGW to play an announcement towards the

held party.
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| UE-B | | BSS-B | |MGW—B| |MSC—B| |iMGW| | iMSC | |MSC-A| |MGW—A| | BSS-A | | UE-A |

h q
Callfis locally Switched /

I

1. HOLD

2. MSC accepts
HOLD request

3. Release LCLS

For LCLS release procedure initiated by MSC server see the corresponding signalling sequence in sub-clause 7.2.1

P < > > < > P

. FACILITY with call hdld notification 9. MOD requést (T5): Play

4. MOD requgst (T6): inactiye /
Context (tC) | MOD reply _

-
-«

5. CPG [Generic Notification
Indicator = "remote hold"]

. CPG [Generic Notification 8. HOLD ACKNOWLEDGE
_ Indicator = "fremote hold"]

-—

A

A

A WD

o

© © N o

Context (tC) | announcement / MOD reply

-
-«

Announcement

Figure 13.6.2.3.2.1: Hold Request on LCLS call

HOLD messageis received from the UE-A.
The MSC-A server accepts the HOLD request.
The MSC-A server requests a LCL S break procedure described in sub-clause 7.2.1.

The MSC-A server requests the MGW-A to interrupt the communication on the bearer by changing the
through-connection of the bearer termination towards the UE-A to "inactive".

The MSC-A server sends the CPG message with the Generic Natification Indicator parameter set to "remote
hold" to theiM SC.

The iMSC server transfers the CPG message to the M SC-B server.
The MSC-B server sends FACILITY message with the call hold notification to the UE-B.
The MSC-A server informsthe UE-A that call hold is accepted with the HOLD ACKNOWLEDGE message.

The MSC-A server requests the MGW-A to play an announcement towards the held party.

Figure 13.6.2.3.2.2 shows the message sequence for the Retrieval procedure.
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| UE-B| |BSS-B| |MGW-B| |MSC-B| |iMGW| |iMSC| |MSC-A| |MGW-A| |BSS-A| | UE-A|
- - P - o . - P —P
< Announcements
RETRIEVH

1

2. MSC accepts
RETRIEVE request

3. MOD request (T5): Stop
Context (tC) announcemsﬂ/ MOD reply

-
%

4. MOD request (T6): sendrecv /
Context (tC) | MOD reply o

-
%

-

5. CPG [Generic Notification
Indicator =["remote retrieval']

b. CPG [Generjc Notification 8. RETRIEVE ACKNOWLEDGE
Indjcator = "remote retrieval"]

Y

7. FACILITY with call hqld notification

9.LCLS
Re-establishment

A

For LCLS re-establishment procedure initiated by MSC server see the corresponding signalling sequence in sub-clause 7.3.1

< f—— —
\‘ Call is locally Switched /

Figure 13.6.2.3.2.2: Retrieval Request and LCLS re-establishment

1 RETRIEVE message is received from the UE-A.
The MSC-A server accepts the RETRIEVE request.

The MSC-A server requests the MGW-A to stop an announcement towards the held party.

A DN

The MSC-A server requests the MGW-A to re-establish communication to the held party by changing the
through-connection of the bearer termination towards the UE-A to be both-way through-connected.

5. The MSC-A server sends the CPG message with the Generic Natification Indicator parameter set to "remote
retrieval” to the iMSC.

6. The iMSC server transfers the CPG message to the MSC-B server.
7. The MSC-B server sends FACILITY message with the call hold notification to the UE-B.

8. The MSC-A server informsthe UE-A that retrieve request is accepted with the RETRIEVE
ACKNOWLEDGE message.

9. If the call has been successfully negotiated for LCLS the MSC-A server requests a LCL S re-establishment
procedure as described in sub-clause 7.3.1.

13.6.3 Call Hold after Answer, LCLS not established
13.6.3.1 Hold Request

When the UE makes a reguest for the hold function for the non-local call the M SC server shall signal LCLS-
CONNECT_CONTROL message with LCL S-Connection-status-control set to "do not establish LCLS".

NOTE: thisisto avoid the case that the party requesting hold (which is no longer intended to be connected to the
held party) performs a handover into the same BSS and triggers local switching in the BSS.
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13.6.3.2 Retrieval Request

When the UE makes arequest to retrieve a held call the MSC server shall stop an announcement that was applied to the
held party. The MSC shall request the MGW to re-establish communication to the held party by changing the through-
connection of the bearer termination towards the served mobile subscriber to be both-way through-connected or by
using the Join Bearer Termination Procedure.

If the call has been successfully negotiated for LCLS then MSC server shall signal LCLS-CONNECT_CONTROL
message with L CL S-Connection-status-control set to "connect”. If the BSS established local switching it shall notify the
core network.

13.6.4 Establishment of a new call, the original call is hold
13.6.4.1 General Principle

The call hold procedures and call establishment procedures shall be applied with the following enhancements.

To avoid the local switching between remote parties of the new call and the held call, the new call shall have a different
GCR than the GCR of the origina call. During the new call establishment, the MSC server serving the UE which has
the held call and has initiated the new call shall generate a new GCR for the new call.

The MSC server shall use the ASSIGNMENT REQUEST message to update the BSS serving the UE which has the
held call and has initiated the new call with the new GCR and LCL S-Configuration for the new call.

The access bearer is kept unchanged.
13.6.4.2 Assignment Request

During the new call establishment, the MSC server serving the UE which hasthe held call and has initiated the new call
shall send the Assignment Reguest message to update the BSS with the new GCR and LCL S-Configuration for the new
call.

On receipt of Assignment Request, the BSS shall save the GCR and LCL S-Configuration in this message.
13.6.5 Retrieval of the held call, ongoing call is on-hold/completed

13.6.5.1 General Principle

When the UE requests to place the new call on hold and retrieve the original call, the MSC server shall initiate normal
call hold procedures as described in sub-clause 13.6.1 for the new call. The MSC server sends the ASSIGNMENT
REQUEST message with the GCR and LCL S-Configuration of the original call to the BSS. The MSC server continues
the retrieval procedure as described in sub-clause 13.6.2.2.

When the UE requests to retrieve the original call after the active session has completed, the MSC server shall send the
ASSIGMENT REQUEST message to the BSS to update the GCR and L CLS-Configuration for the original call. The
MSC server continues the retrieval procedures as described in sub-clause 13.6.2.2.
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13.6.5.2 Example call flow, Retrieval of held call after ongoing call has completed
IUE-B‘ |Bss-B| IMGW—B‘ |Mso-B| liMGW‘ |i|v|sc] |MSC-A| |MGW-A| |BSS—A| | UE—A‘ | MSC-C HMGW—C‘ | BSS-C | IUE-C‘
:—»4—»« A - o - . P —

’ There are ongoing session between UE-A and UE-C ‘

[ [ [

’ 1. The session is release ‘

2. RETRIEVE

3. MSC accepts
RETRIEVE request

4. ASSIGNMENT REQUES|T
(GCR(held), L.CLS-Configuration(held))

5. ASSIGNMENT COMPLETE (LCLS-BSS-
Etatus = "call gannot be locqlly switched")

6. continues retrieval signalling sequence in sub-clause 13.6.2.3.2 ‘

I I I I I I I I I

Figure 13.6.5.2.1: Retrieval of held call, ongoing call has completed
1 The active session between UE-A and UE-C is released.
The RETRIEVE messageis sent from UE-A to MSC-A Server.

MSC-A server accepts the RETRIEVE request.

A w0

MSC-A server retrieves the LCLS-Configuration and GCR for the held session and sends the
ASSIGNMENT REQUEST message to BSS-A including the LCLS-Configuration | E and the GCR |E.

5. The BSS-A returns the ASSIGNMENT COMPLETE message with the LCLS-BSS-Status | E indicating "call
not possible to be locally switched".

6. MSC-A server continues the sequence handling described in sub-clause 13.6.2.3.2.

13.7  Multiparty (MPTY)
If LCLSisestablished for acall it shall be released while the Multiparty (MPTY) serviceis utilised, see LCLS break

procedure in clause 7.2 of this specification. After MPTY isended LCLS may be re-established if it is still feasible, see
LCL S re-establishment procedure in clause 7.3 of this specification.

13.8 Closed User Group (CUG)

No impact. There are no LCL S related requirements for the Closed User Group (CUG) service.

13.9  Advice of Charge (AoC)

No impact. There are no LCL Srelated requirements for the Advice of Charge (AoC) service.

13.10 User-to-User Signalling (UUS)

No impact. There are no LCL S related requirements for the User-to-User Signalling (UUS) service.

13.11 Call Barring Services

No impact. There are no LCL S related requirements for the Call Barring Services.

13.12 Explicit Call Transfer (ECT)

In order to perform Explicit Call Transfer, if LCLS s established for the first call thiswill be broken when it is put on
hold as per the procedures specified in sub-clause 13.6. If LCLS is established for the second call then the local
switching of the call shall be released in order to be connected to the held party.
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Proceduresto establish LCLS for the transferred call are not supported.

13.13 Completion of Calls to Busy Subscriber (CCBS)

No impact. There are no LCL S related requirements for the Completion of Callsto Busy Subscriber (CCBS) service.

13.14 Multiple Subscriber Profile (MSP)

No impact. There are no LCL S related requirements for the Multiple Subscriber Profile (MSP) service.

13.15 Multicall

There are no specific LCLS related requirements for the Multicall service.

NOTE: If LCLSisestablished for any call as part of the Multicall service, then the local switching of the call will
be released when it is put on hold as per the procedures specified in sub-clause 13.6.

13.16 Calling Name Presentation (CNAP)

No impact. There are no LCL S related requirements for the Calling Name Presentation (CNAP) service.

13.17 Alternate Speech/Fax

LCLS shall not be allowed for the Alternate Speech/Fax calls.

13.18 Modification of the Access Bearer

During the call establishment phase, the modification of the access bearer procedure shall be performed in accordance
with 3GPP 23.205 [2] for a BICC based CS core network and in accordance with 3GPP TS 23.231 [3] for a SIP-I based
CS core network.

When the call islocally switched, if the MSC Server requires modification of the access bearer, an LCLS Break
procedure as specified in sub-clause 7.2.1 may occur.

13.19 GSM Fax

LCLS shall not be allowed for the GSM Fax calls.

13.20 Voice group call service (VGCS), Voice broadcast service
(VBS)

LCL S shall not be allowed when the VVoice group call service (VGCS) or the Voice broadcast service (VBS) is utilised.

14 Interactions with Other Network Features and
Services

14.1  Customised Applications for Mobile network Enhanced
Logic (CAMEL)

No impact. There are no LCL S related requirements for Customised Applications for Mobile network Enhanced logic
(CAMEL).

If LCLSisestablished for the call and a CAMEL service requires the insertion of Tones/Announcements, the LCLS
procedures for Providing Tones or Announcements shall be applied as specified in sub-clause 14.6.

If LCLSisestablished for the call and a CAMEL service requires the user-plane to be manipulated within the Core
Network, the LCLS procedures for breaking LCLS shall be applied as specified in sub-clause 7.2.
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14.2 IST

No impact. There are no LCLSrelated requirements for mmediate Service Termination (I1ST).

14.3  Operator Determined Barring (ODB)

No impact. There are no LCL S related requirements for Operator Determined Barring (ODB).

14.4 DTMF

No impact. There are no LCLSrelated requirements for DTMF.

If LCLSisestablished for the call and aDTMF toneisrequired to be sent to the UE, the LCLS procedures for
Providing Tones or Announcements shall be applied as specified in sub-clause 14.6.

145 OR

No impact. There are no LCL Srelated requirements for Optimal Routing (OR).
14.6  Providing tones or announcements
14.6.1 General

Tones or announcements may be applied at any time during the call establishment or mid-call. Also periodic tones may
be applied during the call. Prior to answer, an LCL S compatible call is still connected through the core network and so
any tones or announcements applied at thistime are handled as for normal non-LCL S calls.

If anode wishes to apply periodic tones during the call it may either reject the LCLS entirely or may indicate that it
requires send accessin a certain direction. Thisis achieved during the L CL S negotiation phase as described in sub-
clause 4.2.

If the call is established and local switching is performed and at alater point in the call a (G)MSC Server needs to send
atone or announcement there are two optionsit may apply:

- performa (G)MSC initiated LCL S break as described in sub-clause 7.2.1 and once the LCL S break is complete
then begin applying the tone or announcement, or

- request temporary send access to the user plane as described in 14.6.2

If anode (subsequent CN node or BSS) does not support the procedures described for requesting temporary send access
then afull LCLS break shall occur.

14.6.2 Handling of tones or announcements during an LCLS call

14.6.2.1 GMSC Server or intermediate node requiring temporary send access to apply
tone or announcement

A GMSC Server or intermediate node wishing to insert atone or announcement may signal LCLS Configuration
Change Request message with LCL S-Configuration-Preference | E setting "Need Send Backward = yes" if it needsto
insert atone or announcement towards the originating subscriber or "Need Send Forward = yes" if it needsto insert a
tone or announcement towards the terminating subscriber. When GM SC Server sends the LCL S Configuration Change
Request message it shall start LCLS_configuration_modification timer.

NOTE: The(G)MSC Server or intermediate node only needs to signal the LCLS Configuration Change Request
message in the direction in which it wishes to apply the tone or announcement. The other LCLS-
Configuration-Preference | E settings remain unchanged.

When the (G)M SC receives the LCL S Configuration Change Request Acknowledge message it shall stop the

LCLS configuration_modification timer. If the received L CL S-Configuration-Change Result | E indicates acceptance of
the requested LCL S Configuration change it shall proceed to insert its tone or announcement as per anormal call
handling.
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Otherwise, if the received LCL S-Configuration-Change Result | E indicates the requested L CL S Configuration change
isrejected or if the LCLS configuration_modification timer expires, the (G)MSC Server shall perform an intermediate
nodeinitiated LCL S break as described in sub-clause 7.2.3 and when the LCL S break is complete shall apply the tone
or announcement. On the completion of the tone or announcement if LCL S break occurred the LCLS may be re-
established as described in sub-clause 7.3.3.

On completion of the tone or announcement if LCL S break was not required the (G)MSC Server may signal LCLS-
Configuration Change Request message with L CL S-Configuration-Preference IE indicating "Need Send Backward=
no" or "Need Send Forward = no" towards preceding/succeeding node respectively. If the (G)MSC Server sends the
LCL S Configuration Change Request message it shall start the LCLS_configuration_modification timer. At reception
of the LCL S Configuration Change Request Acknowledge message the (G)M SC Server shall stop the

LCLS configuration_modification timer. If the LCLS_configuration_modification timer expires, the (G)MSC Server
shall perform an intermediate node initiated L CL S break as described in sub-clause 7.2.3.

The appropriate LCLS configurations which result from the new L CL S-Configuration-Preference settings are specified
inTable4.2.1.1.

14.6.2.2 oMSC Server

An oMSC Server wishing to insert atone or announcement towards the terminating UE may signal LCLS Configuration
Change Request message with LCL S-Configuration-Preference | E set to "Need Send Forward = yes'. When oMSC
Server sendsthe LCL S Configuration Change Request message it shall start LCLS configuration_modification timer.

NOTE: The other LCLS-Configuration-Preference settings remain unchanged.

When the oM SC Server receives the LCL S Configuration Change Request Acknowledge message it shall stop the
LCLS configuration_modification timer. If the received L CL S-Configuration-Change Result | E indicates acceptance of
the requested L CL S Configuration change then it shall proceed to insert its tone or announcement as per a normal call
handling. Otherwise, if the received L CLS-Configuration-Change Result | E indicates the requested LCL S configuration
changeisrejected or if the LCLS configuration_modification timer expires, the oM SC Server shall performaMSC
initiated LCL S break as described in sub-clause 7.2.1 and once the LCL S break is compl ete then begin applying the
tone or announcement. On the completion of the tone or announcement LCLS may be re-established as described in
sub-clause 7.3.1.

On completion of the tone or announcement (without LCL S Break) in the forward direction the oM SC Server may
signal the LCL S Configuration Change Request message to succeeding node with the LCL S-Configuration-Preference
IE indicating "Need Send Forward = no". If the oM SC Server sends the LCL S Configuration Change Request message
it shall start the LCLS_configuration_modification timer. At reception of the LCL S Configuration Change Request
Acknowledge message the oM SC Server shall stop the LCLS_configuration_modification timer. If the

LCLS configuration_modification timer expires, the oM SC Server shall perform an intermediate node initiated LCLS
break as described in sub-clause 7.2.1.

If the oM SC Server wishesto insert atone or announcement only towards itslocally served UE it does not need to
request any change to the LCLS configuration preferences in the Core Network and may send the LCL S-Connect-
Control message to the 0BSS containing the appropriate LCLS-Configuration | E settings as specified in Table 4.2.1.1
and if supported by the oBSS, the oM SC, oM GW shall begin applying the tone or announcement. On completion of the
tone or announcement the oM SC shall return the LCLS Configuration to the previous setting.

If the oM SC Server receives LCLS-BSS-Status indicating that the oBSS does not support the requested LCLS-
Configuration then the oM SC Server shall initiate LCL S Break towards the oBSS and succeeding node, as described in
sub-clause 7.2.1. On completion of the tone or announcement after LCL S Break LCLS may be re-established as
described in sub-clause 7.3.1.

If the oM SC Server receives the LCLS Configuration Change Request message with LCL S-Configuration-Preference
IE indicating "Need Send Backward= yes" it shall send L CL S-Connect-Control message containing the appropriate
LCL S-Configuration | E settings as specified in Table 4.2.1.1 and if supported by the oBSS it shall returnthe LCLS
Configuration Change Request Acknowledge with a L CLS-Configuration-Change Result | E indicating success to the
succeeding node.

If the oM SC Server receives L CLS-BSS-Status indicating that the oBSS does not support the requested LCLS-
Configuration then the oM SC Server shall return the LCLS Configuration Change Reguest Acknowledge message to
the succeeding node with a L CL S-Configuration-Change Result |E indicating that the request is rejected.
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14.6.2.3 tMSC Server

A tMSC Server wishing to insert atone or announcement towards the originating UE may signal LCL S Configuration
Change Request message with LCL S-Configuration-Preference |E set to "Need Send Backward = yes'. When tMSC
Server sends the LCL S Configuration Change Request message it shall start LCLS_configuration_modification timer.

NOTE: The other LCLS-Configuration-Preference |E settings remain unchanged.

When the tM SC Server receives the LCLS Configuration Change Request Acknowledge message it shall stop the
LCLS configuration_modification timer. If the received L CL S-Configuration-Change Result | E indicates acceptance of
the requested LCL S Configuration change then it shall proceed to insert its tone or announcement as per anormal call
handling. Otherwise, if the received L CL S-Configuration-Change Result | E indicates the requested LCLS
Configuration change isrejected or if the LCLS_configuration_modification timer expires, the tM SC Server shall
perform aMSCinitiated LCL S break as described in sub-clause 7.2.1 and once the LCL'S break is complete then begin
applying the tone or announcement (on the completion of the tone or announcement LCL S may be re-established as
described in sub-clause 7.3.1).

If the LCLS Configuration Change Request was successful, on completion of the tone or announcement the tM SC
Server may signal the LCL S Configuration Change Request to the preceding node to return the LCL S configuration
preference to the previoudly agreed value. If the tMSC Server sends the LCLS Configuration Change Reguest message
it shall start the LCLS_configuration_modification timer. At reception of the LCL S Configuration Change Request
Acknowledge message the tM SC Server shall stop the LCLS _configuration_modification timer. If the

LCLS configuration_maodification timer expires, the tM SC Server shall perform an intermediate node initiated LCLS
break as described in sub-clause 7.2.1.

If the tM SC Server wishes to insert a tone or announcement only towards its locally served UE it does not need to
request any change to the LCLS configuration preferences in the Core Network and may send the LCL S-Connect-
Control message to the tBSS containing the appropriate L CL S-Configuration | E settings as specified in Table 4.2.1.1
and if supported by the tBSS it shall begin applying the tone or announcement. On completion of the tone or
announcement the tM SC shall return the LCL S Configuration to the previous setting.

If thetM SC Server receives L CLS-BSS-Status indicating that the tBSS does not support the requested LCL S-
Configuration then the tM SC Server shall initiate LCLS Break towards the tBSS and preceding nodes, as described in
sub-clause 7.2.1.0n compl etion of the tone or announcement after LCL S Break the tM SC Server may may re-establish
LCLS (with the previous LCLS Configuration) as described in sub-clause 7.3.1.

If the tM SC Server receives the LCL S Configuration Change Request message with the L CL S-Configuration-
Preference |IE indicating "Need Send Forward = yes" it shall send LCL S-Connect-Control message containing the
appropriate LCLS-Configuration |E settings as specified in Table 4.2.1.1 and if supported by the tBSS it shall return the
LCLS Configuration Change Request Acknowledge message with a L CL S-Configuration-Change Result | E to the
preceding node.

If the tM SC Server receives L CLS-BSS-Status indicating that the tBSS does not support the requested LCLS-
Configuration then the tM SC Server shall return the LCL S Configuration Change Request Acknowledge message to the
preceding node with a LCL S-Configuration-Change Result | E indicating that the request is rejected.

14.6.2.4 BSS

When the BSS receives a L CL S-Connect-Control message containing a LCLS-Configuration | E set to:

"connected both-way in the BSS and send access DL from the Core Network™ and it supports this configuration
it shall return LCLS-BSS-Status indicating that the requested LCL S configuration is supported and from then on
detect any incoming data packets and insert them in the stream towards the locally served UE.

- "connected both-way in the BSS and send access DL from the Core Network, block local DL" and it supports
this configuration it shall return LCLS-BSS-Status indicating that the requested LCL S configuration is supported
and it shall block the local DL path from the opposite call leg. When detecting user data packets from the Core
Network, the BSS shall insert this user data in the stream towards the locally served UE.

- "connected both-way in the BSS and bi-casted UL to the Core Network and send access DL from the Core
Network™ and it supports this configuration it shall return LCL S-BSS-Status indicating that the requested LCLS
configuration is supported. When detecting user data packets from the Core Network, the BSS shall insert this
user datain the stream towards the locally served UE and send UL user datato the Core Network.
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- "connected both-way in the BSS and bi-casted UL to the Core Network and send access DL from the Core
Network, block local DL" and it supports this configuration it shall block the local DL path from the opposite
call leg and return LCL S-BSS-Status indicating that the requested LCL S configuration is supported. From then
on it shall insert the data packets coming from the Core Network for that call leg in the stream towards the
locally served UE and send UL user data to the Core Network.

If the BSS does not support the requested LCL S-Configuration it shall return LCLS-BSS-Status indicating that the
requested configuration is not supported; the LCLS configuration is kept as it was prior to receiving the LCLS-Connect-
Control message.

14.6.2.5 Example of Playing Mid-Call Announcement/Tone
14.6.2.5.1 Connection Model

Figure 14.6.2.5.1.1 shows the network model where the iM SC server requests the iIMGW to play the
announcement/tone directly on the bearer termination T3 (used towards the preceding oM GW) from which the signal
shall be sent towards the oUE. The bearer termination T4 is used for the bearer towards the succeeding tMGW (i.e.
towards the tUE). Before the start of mid-call announcement/tone procedure the call was locally switched with the
LCLS Configuration set to "connected both-way in the BSS".

Control plane link which transmits signalling

e o o o o Userplane link path through CN

e User plane link which transmits real user plane data within BSS and UEs

@ e e= Announcement/tone

Non LCLS User Plane

Connection Model 1: Locally switched call

Non LCLS User Plane

Announcement/ \_OMGW iMGW tMGW
tone

Connection Model 2: Locally switched call, playing of Announcement/tone

Figure 14.6.2.5.1.1: Connection Model, Mid-Call Announcement/tone
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14.6.2.5.2 Example Sequence

Figure 14.6.2.5.2.1 shows the message sequence example for providing the oUE with an announcement/tone. In the
example the iIMSC server requests the iIMGW to play an announcement/tone and to notify the announcement/tone
completion.

|oUE| |oBSS| |oMGW| |0MSC| |iMGW| |iMSC| |tMSC| |tMGW| |tBss| |tUE|

| LCLS-Configuration requested from oBSS: "connected both-way in the BSS" |

_>
Call is[locally Switched /
—

1. Play announcement/
tone towards oUE

B p—

2. LCLS Configuration Change Request: ARM [LCLS-Configuration-Change
3{LCLS_CONNECT| CONTROL Request = "LCLS Configurgtion Preference|Modification Request”, LCLS

(LCLS-Configuration = "connected both-way | configuration-Preference: Need Send Backfvard = yes]
in the BS$ and send access|DL from the [

Cofe Network")

-
%

4. LCLY_CONNECT_CONTROL_ACK
(LCLS-BSS-$tatus = "call is locally switched
with fequested LCLS cqgnfiguration™)

.
-

5. LCLS Configuration Chamnge Request ACK: APM [LCLS-Configuration-Change
Result = "LCILS Configuration Change requgst accepted”, LCLS-Configufation-
Preference: Need Send Bagckward = yes]

6. MOD|request (T3):
Play announcement/Send Tone
|/ MOD reply | Context (iC)

-
-

o Announcement / tone

7. NOTIFY (T3):
Announcement completed/
Tope completed | Context (iC)

-
-

8. LCLS Confliguration Charjge Request: AHM [LCLS-Configuration-Change
Request = "LLLS Configuration Preference Modification Rpquest”, LCLSH
9|LCLS_CONNECT| CONTROL ConfigurationtPreference: Need Send Backward = no]
(LCLS-Configuration = "connected both-way |«

n the BSS")

10. LCLS_‘CONNECT_COI\TROL_ACK
(LCLS-BSS-$tatus = "call is locally switched
with fequested LCLS configuration"L

11. LCLS Copfiguration Change Request ACK: APM [LCL[S-Configuration-Change
Result = "LCLS Configuration Change request accepted”, LCLS-Configufation-
Preference: Need Send Backward = no]

Figure 14.6.2.5.2.1: Mid-Call Announcement/Tone Flow

1 TheiMSC server identifies that mid-call announcement/tone needs to be played towards the oUE.

2. The iMSC server modifies the LCL S-Configuration-Preference | E due to the announcement/tone it needs to
play towards the oOUE and sends LCL S Configuration Change Request message towards the preceding node
with the LCL S-Configuration-Change Request |E indicating a request to change the LCL S Configuration and
with the modified L CLS-Configuration-Preference |E indicating "Need Send Backward = yes'. When LCLS
Configuration Change Reguest message is sent the iMSC server starts LCLS configuration_modification
timer.

NOTE: Other values for theinitially agreed LCL S-Configuration-Preference | E for receive or send access
are unmodified.

3. The oM SC server informs the oBSS the user plane data needs to be provided to the oUE from the CN by
sending the LCL S-Connect-Control message containing LCL S-Configuration | E set to " connected both-way
in the BSS and send access DL from the Core Network™.
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4, The 0BSS confirms the requested configuration is enabled with the LCL S-Connect-Control Ack message.

5. The oM SC server confirms the oBSS is prepared for the reception of announcement/tone by sending the
LCLS Configuration Change Request Acknowledge message with a L CL S-Configuration-Change Result |IE
indicating acceptance of the requested L CL S Configuration change.

6. At reception of the LCL S Configuration Change Request Acknowledge message the iMSC server stops the
LCLS configuration_modification timer. Since the received L CL S-Configuration-Change Result I1E
indicates that requested send access is enabled the iMSC server provides the iMGW with the
announcement/tone identification and reguests the iIMGW to notify the announcement/tone completion using
the Play Announcement or Send Tone procedure.

7. The iIMGW notifies the iIMSC server when the announcement/tone is completed using the Announcement
Completed or Tone Completed procedure.

8. The iMSC server signalsto the preceding node the send access is not needed anymore by sending the LCLS
Configuration Change Request message with the LCL S-Configuration-Change Request |E indicating a
request to change the LCL S Configuration and with the LCL S-Configuration-Preference |E indicating "Need
Send Backward = no" and starts LCLS_configuration_modification timer.

9. The oM SC server notifies the o0BSS with the L CL S-Connect-Control message that no user plane data from
the CN will be provided that is the LCLS-Configuration IE is set to "connected both-way in the BSS'.

10.  The oBSS replies with the LCL S-Connect-Control Ack message indicating local switching with the
requested LCL S configuration.

11. The oMSC server confirmsthe oBSS has returned the L CL S connection to the status prior to the
announcement/tone by sending the LCL S Configuration Change Request Acknowledge message with the
L CL S-Configuration-Change Result | E indicating acceptance of the requested LCL S Configuration change.
At reception of the LCL S Configuration Change Request Acknowledge message the iMSC server stops the
LCLS configuration_modification timer.

14.6.2.6 Exampleswith Uplink Bicasting of User Data
14.6.2.6.1 Connection Model

Figure 14.6.2.6.1.1 shows the network model for the locally switched call with bicasting of user datato the Core
Network where the oM SC server requests the oMGW to play the announcement/tone towards the originating UE. The
dashed line in green represents call control signalling. Non-dotted lines represent the bearer carrying real user plane
data: the solid line in turquoise represents the data from the originating UE and the solid linein yellow represents the
data from the terminating UE. The solid line in blue represents an announcement played to the originating UE. The
bearer termination T1 is used for the bearer towards the 0BSS and the bearer termination T2 is used for the bearer
towards the succeeding iMGW (i.e. towards the tUE). The announcement is applied directly on the bearer termination
T1 from which the signal shall be sent towards the originating UE.

If the oM SC server requires receiving UL data from the originating UE and the terminating UE and was sent aLCLS
Configuration Preference | E set to "Need Receive Backward = yes, Need_Receive Forward = yes' to the succeeding
node then when it needs to send the DL data to the originating UE the oM SC server will require from the oBSSto
connect LCLS with bicasting UL and with DL send access and to block local DL. Connection model 2ais applied when
the 0B SS supports the required LCL S configuration and the announcement is played towards the originating UE.

If the oM SC server reguires receiving UL data from the originating UE and the terminating UE but was sent the LCLS
Configuration Preference | E set to "Need Receive Backward = yes, Need_Receive Forward = no" to the succeeding
node and was received the LCLS Configuration Preference |E set to "Need Receive Forward = no" then it may
configure its oMGW to isolate the access side termination (T1) from the network side termination (T2). When the

0M SC server needsto send the DL datato the originating UE it requests the oBSS to connect L CL S with bicasting UL
and with DL send access. Connection model 2b applies when the oBSS supports the required LCL S configuration and
then the oBSS inserts the announcement from the Core Network towards the originating UE.
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tMSC-S

iMSC-S

Connection Model 2a: Locally Switched Call with Bicasting of User Data to CN and with Blocked
Local DL Data, Playing of Announcement/tone

oMSC-S iMSC-S

Q)R

tUE

UL bicasting of User Plahe Data

tMSC-S

T2

Connection Model 2b: Locally Switched Call with Bicasting of User Data to CN and Isolation of
Access Side, Playing of Announcement/tone

Figure 14.6.2.6.1.1: Connection Model, LCLS with UL Bicasting and Mid-Call Announcement/tone

14.6.2.6.2 Example Sequences with Uplink Bicasting of User Data

Figure 14.6.2.6.2.1 shows the message sequence example for providing the originating UE with an announcement/tone.
In the example the call islocally switched with bicasting of user datato the Core Network. The oM SC server requests
the oBSS to connect L CL S with bicasting UL and with DL send access and to block local DL. The oM SC server
requests the oM GW to play an announcement/tone and to notify the announcement/tone completion.
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|oUE| |oBSS| |o|v|GW| |oMSC| |i|v|GW| |iMSC| |tMSC| |tMGW| |tBSS| | tUE |

Result of LCLS negotiation: LCLS-Negotiation Response = "LCLS is allowed";
LCLS-Configuration-Preference [Need Receive Forward = yes; Need Receive Backward = yes'];
LCLS-Configuration requested from 0BSS: "connected both-way in the BSS and bi-casted UL to CN"

<= "
\ Call is locally Switched /
_/

1. Play
announcement/
tone towards oUE

2. LCLS_CONNECJI_CONTROL
(LCLS-Corffiguration = "connected bgth-way in the
BSS and Hi-casted UL to CN and sepd access DL
from CN, block local DL")

-
%

3. LCLS_CONNECT_CONTROL_ACK (LCLS-BSS-
Status F "call is locally switched with requested
LCLS conﬁguration&

4. MODjrequest (T1):
Play announcemen}/Send Tone /
‘MOD reply

Context (oC)

<t AnNNouncement / tone:

5. NOTIFY (T1): Ahnouncement
completed/ Tone completed

-
-«

Context (0C)

6. LCLS_CONNECT_CONTROL
(LCLS-Conffiguration = "connected bqth-way in the
BSS gnd bi-casted UL to the Cpre Network")

7. LCLS_CONNECT_CONTROL_ACHK (LCLS-BSS-
Status F "call is locally switched with requested
LCLS configuration™)

[
|

Figure 14.6.2.6.2.1: Mid-Call Announcement/Tone Flow with Block Local Data Request

1 The oM SC server identifies that mid-call announcement/tone needs to be played towards the oUE.

2. The oM SC server informs the oBSS the user plane data needs to be provided to the oUE from the CN by
sending the LCL S-Connect-Control message containing LCL S-Configuration | E set to " connected both-way
in the BSS and bi-casted UL to the Core Network and send access DL from the Core Network, block local
DL".

3. The 0BSS confirms the requested configuration is enabled with the LCL S-Connect-Control Ack message.

4. At reception of the LCL S-Connect-Control Ack message indicating that requested LCL S configuration is
supported the oM SC server provides the oM GW with the announcement/tone identification and requests the
oMGW to notify the announcement/tone completion using the Play Announcement or Send Tone procedure.

5. The oMGW notifies the oM SC server when the announcement/tone is completed using the Announcement
Completed or Tone Completed procedure.

6. The oM SC server notifies the oBSS with the LCLS-Connect-Control message that DL send accessis no
longer needed that isthe LCLS-Configuration I1E is set to " connected both-way in the BSS and
bi-casted UL to the Core Network™.

7. The oBSS replies with the LCL S-Connect-Control Ack message indicating local switching with the
requested L CLS configuration.
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14.6.2.6.3 Example Sequence when Access Side Termination is isolated in MGW

Figure 14.6.2.6.3.1 shows the message sequence example for providing the originating UE with an announcement/tone.
Since other CN nodes didn't requested receiving UL data from the originating UE the oM SC server may configure its
oMGW to isolate the access side termination from the network side termination. In the example the oM SC server
requests the oM GW to play an announcement/tone and to notify the announcement/tone completion.

|0UE| |oBSS| |0MGW| |0MSC| |iMGW| |iMSC| |tMSC| |tMGW| |tBSS| | tUE |

Result of LCLS negotiation: LCLS-Negotiation Response = "LCLS is allowed";
LCLS-Configuration-Preference [Need Receive Forward = no; Need Receive Backward = yes"];
LCLS-Configuration requested from oBSS: "connected both-way in the BSS and bi-casted UL to CN"

e _>
\ Call is locally Switched /
—— —

1. Play
announcement/ tone
towards oUE

2. MOV request (T1) / MOV reply | Context (Cs) '
i »| Isolate bearef termination :

3. LCLS]| CONNECT_CONTROL
(LCLS-Configuration = cgnnected both-way in the
BSS and b|-casted UL to the CN and send access

. DL from the CN)

4. LCLS_CONNECT_CONTROL_ACK (LCLS-BSS-
Status = "call is locally |switched with requested
LCLS configuration")

5. MOD request (T1):
Play announcement/Send Tone / MOD reply

%

[y
|

| AnOUNCEMenNt / tone

6. NOTIFY (T1): Announcement
completed/ Tone complete(l

-
%

7. LCLS]| CONNECT_CONTROL
(LCLS-Configuration 5 "connected both-way in
the BSS and bi-casted YL to the Core Network™)

%

8. LCLS_CONNECT_CONTROL_ACK (LCLS-BSS-
Status 9 "call is locally|switched with requested
LCLS configuration™)

9. MOV request (T1) / MOV reply | Context oC [
| » Join Bearer Termination

Figure 14.6.2.6.3.1: Mid-Call Announcement/Tone Flow when Access Side Termination is Isolated in
MGW

1 The oM SC server identifies that mid-call announcement/tone needs to be played towards the oUE.

2. If the LCL S negotiation indicated that any succeeding node does not require the UL data from the oUE then
the oM SC server requests the oM GW to isolate the access side termination T1 from the network side
termination T2.

NOTE 1: the MOVE command (Isolate Bearer termination procedure) is not required if T1 has been
already moved from the context oC during the call establishment procedure.

NOTE 2: The MSC server can also use the Change Through-Connection procedure and reguests the MGW
to change the through-connection of the bearer to inactive instead of using of the Isolate Bearer
termination procedure, see 3GPP TS 23.205 [2].
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3. The oM SC server informs the oBSS the user plane data needs to be provided to the oUE from the CN by
sending the LCL S-Connect-Control message containing LCL S-Configuration | E set to " connected both-way
in the BSS and bi-casted UL to the Core Network and send access DL from the Core Network".

4. The 0BSS confirms the requested configuration is enabled with the L CL S-Connect-Control Ack message.

5. At reception of the LCL S-Connect-Control Ack message indicating that requested LCL S configuration is
supported the oM SC server provides the oM GW with the announcement/tone identification and requests the
oMGW to notify the announcement/tone completion using the Play Announcement or Send Tone procedure.

6. The oMGW notifies the oM SC server when the announcement/tone is completed using the Announcement
Completed or Tone Completed procedure.

7. The oM SC server notifies the o0BSS with the L CL S-Connect-Control message that DL send accessis ho
longer needed that isthe LCLS-Configuration | E is set to "connected both-way in the BSS and bi-casted UL
to the Core Network™.

8. The 0BSS replies with the LCL S-Connect-Control Ack message indicating local switching with the
requested LCL S configuration.

9. The oM SC server may send to the oMGW reguest to move the access side termination T1 to context oC with
the network side termination T2.

NOTE 3: Steps 9 isoptional and not needed if step 2 is not performed.

NOTE 4: If the MSC server has used the Change Through-Connection procedure in step 2 instead of the
| solate Bearer termination procedure then the M SC server will use the Change Through-
Connection procedure to request the MGW to change the through-connection of the bearer to be
both-way through-connected.

14.7  Global Text Telephony

LCLS shal not be allowed for Global Text Telephony.

14.8 Emergency Calls

LCLS shall not be allowed for Emergency Calls.

14.9  Subscriber and equipment trace
No impact. There are no LCL S related requirements for Subscriber and Equipment Trace.

14.10 Customized Alerting Tone
14.10.1 Audio CAT

No impact. There are no LCL Srelated requirements for Audio CAT.
14.10.2 Multimedia CAT

LCLS shall not be allowed for multimedia calls.

14.11 Tandem Free Operation (TFO)

No impact. There are no LCL Srelated requirements for Tandem Free Operation (TFO).

LCLS may be activated for calls that use TFO, but the TFO operation isinterrupted for the time that the call islocally
switched. If LCLSisbroken in the middie of acall, the TFO operation may resume, if still applicable.

14.12 Transcoder Free Operation (TrFO)

No impact. There are no LCL S related requirements for Transcoder Free Operation (TrFO).
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14.13 CS Data Calls

LCLS shall not be alowed for CS Data Calls.

14.14 RTP Multiplexing

No impact. There are no LCL S related requirements for RTP Multiplexing.

15 Tunnelling

The tunnelling procedures shall be applied in accordance with 3GPP TS 23.205 [2].

16 Messages/Procedures and their contents

16.1 Messages between (G)MSC servers
16.1.1 General

The BICC messages between (G)M SC servers on Nc interface are specified in 3GPP TS 23.205 [2]. The SIP methods
and corresponding responses that shall be supported between (G)M SC servers on Nc interface are specified in

3GPP TS 29.231[10]. The LCLS related information exchanged in these messages and encapsulated in the
corresponding SIP messages is specified below and in 3GPP TS 29.205 [6].

The MAP messages used for inter-M SC handover between Anchor and Target M SC-Server (E-interface) are specified
in 3GPP TS 23.205 [2] and 3GPP TS 23.009[9]. The LCLS related information exchanged in these messagesis
specified below and in 3GPP TS 29.002 [12].

16.1.2 Initial Address

Table 16.1.2.1 indicates the LCL S related information which is exchanged between the MSC serversin the Initial
Address (BICC: IAM or SIP-1: INVITE request with encapsulated ISUP IAM) message. Only the Information Elements
required by LCLS are shown.

Table 16.1.2.1: LCLS related information in Initial Address message

Message | Information element Information . I
Message di . element Information element description
irection name :
required
Initial Address Forward | Global Call Reference C This information element identifies the call.
(BICC: IAM or This information element shall be included
SIP-I: INVITE when LCLS is supported in the core network.
[IAM]) LCLS-Negotiation C This information element indicates the initial
Request negotiation request and LCLS permissions.
This information element shall be included
when LCLS is supported in the core network.
LCLS-Configuration- C This information element indicates the LCLS
Preference configuration preference while LCLS is
established. This information element shall
be included when LCLS is supported in the
core network.

16.1.3 Answer

Table 16.1.3.1 indicates the L CL S related information which is exchanged between the MSC serversin the Answer
(BICC: ANM or SIP-1: 200 OK fina responseto initial INVITE request with encapsulated ANM) message. Only the
Information Elements required by LCLS are shown.
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Table 16.1.3.1: LCLS related information in Answer message

. Information
Message Messgge Information element element Information element description
direction name .
required

Answer Backward LCLS-Status C This information element identifies the LCLS
(BICC: ANM or connection status. This information element
SIP-I: 200 OK- shall be included when LCLS is negotiated in
INVITE [ANMY]) the core network.

16.1.4 Bearer and Codec Information

Table 16.1.4.1 indicates the LCL S related information which is exchanged between the M SC serversin the Bearer and
Codec Information (BICC: APM) message. Only the Information Elements required by LCLS are shown.

Table 16.1.4.1: LCLS related information in Bearer and Codec Information message

. Information
Message Message | Information element element Information element description
direction name .
required
Bearer and Codec | Backward LCLS-Negotiation (0] This information element indicates the initial
Information Response negotiation response. This information
(BICC: APM element shall be included when the APM is
related to LCLS negotiation in Bearer and
Codec Information messages and LCLS is
supported in the core network.
LCLS-Configuration- C This information element indicates the LCLS
Preference configuration preference while LCLS is
established. This IE shall be included if the
LCLS-Negotiation Response is included.

16.1.5 Backward LCLS Negotiation

Table 16.1.5.1 indicates the LCL S related information which is exchanged between the MSC serversinthe LCLS
Negotiation (BICC: APM; SIP-I: 183 Session Progress provisional response with encapsulated APM) message or in the
Address Complete (BICC: ACM; SIP-1: 183 Session Progress provisional response with encapsulated ACM) message
or in the Call Progress (BICC: CPG; SIP-1: 183 Session Progress provisional response with encapsulated CPG)
message. Only the Information Elements required by LCLS are shown.

Table 16.1.5.1: LCLS related information in the LCLS Negotiation message

. Information
Message Messgge Information element element Information element description
direction name .
required
LCLS Negotiation | Backward LCLS-Negotiation M This information element indicates the initial
(BICC: APM; Response negotiation response.
SIP-I: 183 Session LCLS-Configuration- M This information element indicates the LCLS
Progress [APM]) Preference configuration preference while LCLS is
established.

Table 16.1.5.2: LCLS related information in the Address Complete message

. Information
Message | Information element . I
Message di - element Information element description
irection name :
required
Address Complete | Backward LCLS-Negotiation (0] This information element indicates the initial
(BICC: ACM,; Response negotiation response.
SIP-I: 183 Session LCLS-Configuration- C This information element indicates the LCLS
Progress [ACM]) Preference configuration preference while LCLS is
established. This IE shall be included if the
LCLS-Negotiation Response is included.
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Table 16.1.5.3: LCLS related information in the Call Progress message

. Information
Message Message | Information element element Information element description
g direction name : P
required

Call Progress Backward LCLS-Negotiation (0] This information element indicates the initial

(BICC: CPG; Response negotiation response.
SIP-I; 183 Session LCLS-Configuration- C This information element indicates the LCLS

Progress [CPG]) Preference configuration preference while LCLS is

established. This IE shall be included if the
LCLS-Negotiation Response is included.

16.1.6 Change of LCLS Configuration

Table 16.1.6.1 indicates the LCL S related information which is exchanged between the MSC serversinthe LCLS
Configuration Change Request (BICC: APM or SIP-1: INFO request with encapsulated APM) messages.

Table 16.1.6.1: LCLS related information in the LCLS Configuration Change Request message

. Information
Message Messgge Information element element Information element description
direction name .
required
LCLS Both LCLS-Configuration- M This information element indicates a request
Configuration Change Request to change the requested LCLS configuration
Change Request preference.
(BICC: APM or LCLS-Configuration- M This information element indicates the LCLS
SIP-I: INFO [APM] Preference configuration preference to be changed to.
LCLS Both LCLS-Configuration- M This information element indicates if the
Configuration Change Result LCLS Configuration Change Request is
Change Request accepted or not.
Acknowledge LCLS-Configuration- M This information element has the same value
(BICC: APM or Preference as in LCLS Configuration Change Request.
SIP-I: INFO [APM]

16.1.7

LCLS Status update

Table 16.1.7.1 indicates the LCL S related information which is exchanged between the MSC serversinthe LCLS
Status update (BICC: APM or SIP-1: INFO request with encapsulated ISUP APM) message.

Table 16.1.7.1: LCLS related information in LCLS Status update message

. Information
Message Messgge Information element element Information element description
direction name .
required
LCLS Status Both LCLS-Status M This information element indicates the LCLS

update connection status. This information element
p
(BICC: APM or shall be included when LCLS connection
SIP-I: INFO status has changed in the BSS.
[APM])

16.1.8 Change of LCLS Status

Table 16.1.8.1 indicates the LCL S related information which is exchanged between the MSC serversinthe LCLS
Status Change Request (BICC: APM or SIP-1: INFO request with encapsulated |SUP APM) messages.
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Table 16.1.8.1: LCLS related information in LCLS Status Change Request message

. Information
Message Message | Information element element Information element description
direction name .
required
LCLS Status Both LCLS-Status-Change M This information element indicates a request
Change Request to change the LCLS connection status in the
(BICC: APM or BSS.
SIP-I: INFO
[APM])
LCLS Status Both LCLS-Status-Change M This information element has the same value
Change Request as in the LCLS-Status-Change-Request
Acknowledge message.
(BICC: APM or Result Code M This information element indicates if the
SIP-I: INFO LCLS Status Change request is accepted or
[APM]) not.
NOTE
NOTE: Arequest to break LCLS shall not be rejected.

16.1.9 MAP_PREPARE_HANDOVER Request

Table 16.1.9.1 indicates the LCL S related information which is exchanged between the Anchor M SC-Server and the
Target MSC-Server (E-interface) in the MAP_PREPARE_HANDOV ER Reguest message.

Table 16.1.9.1: LCLS related information in MAP-Prepare-Handover Request message

. Information
Message Message | Information element element Information element description
direction name .
required
MAP_PREPARE_ From LCLS GCR C This information element identifies the call.
HANDOVER Anchor This information element shall be included
Request MSC- when LCLS is supported in the core network.
Server to LCLS-Negotiation C This information element indicates request for
Target Request LCLS. This information element shall be
MSC- included when LCLS is supported in the core
Server network.
LCLS-Configuration- C This information element indicates the LCLS
Preference configuration preference while LCLS is
established. This information element shall
be included when LCLS is supported in the
core network.

16.2  Procedures between (G)MSC server and MGW

The (G)MSC server and MGW procedures shall be performed in accordance with 3GPP 23.205 [2] for a BICC based
CS core network and in accordance with 3GPP TS 23.231 [3] for a SIP-1 based CS core network.

16.3 Messages between MSC server and BSS
16.3.1 General

The procedures used on the Base Station System (BSS) to Mobile-services Switching Centre (M SC) interface for
control of GSM services are specified in 3GPP TS 48.008 [7]. The LCLS related information exchanged in these
procedures is specified below.

16.3.2 Assignment Procedure between MSC-Server and BSS

Table 16.3.2.1 indicates the LCL S related information which is exchanged between the M SC server and the BSSin the
BSSMAP Assignment Procedure. Only the Information Elements required by L CLS are shown.
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Table 16.3.2.1: LCLS related information in Assignment Procedure

Procedure

Message
direction

Information element
name

Information
element
required

Information element description

Assignment
Request

From
MSC-S

Global Call Reference

C

This information element identifies the call.
This information element shall be included if
local switching is requested by the MSC
server.

LCLS-Configuration

This information element indicates the LCLS
connection preference which shall persist in
the BSS while LCLS is established. This
information element shall be included if local
switching is requested by the MSC server.

LCLS-Connection-
Status-Control

This information element indicates to BSS
whether it is permitted to locally through-
connect the call. This information element
shall be included if local switching is
requested by the MSC server and when the
Assignment Request message is sent after
Answer.

LCLS-Correlation-Not-
Needed

This information element indicates to the BSS
that call correlation is not needed.

This information element shall be sent if the
MSC-Server has detected that the call is not
an Intra-BSS call or an Intra-network call.

Assignment
Complete

From BSS

LCLS-BSS-Status

This information element notifies CN of the
LCLS connection status in the BSS. This
information element shall be included if BSS
supports LCLS and both Global Call
Reference IE and LCLS-Configuration IE
were included in the ASSIGNMENT
REQUEST message.

16.3.3 Handover Request Procedure between MSC-Server and BSS

Table 16.3.3.1 indicates the LCL S related information, which is exchanged between the M SC server and the BSSin the
BSSMAP Handover Request Procedure. Only the Information Elements required by LCLS are shown.
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Table 16.3.3.1: LCLS related information in Handover Request Procedure

Procedure

Message
direction

Information element
name

Information
element
required

Information element description

Handover Request

From
MSC-S

Global Call Reference

Cc

This information element identifies the call.
This information element shall be included if
local switching is requested by the MSC
server.

LCLS-Connection-
Status-Control

This information element indicates to BSS
whether it is permitted to locally through-
connect the call. This information element
shall be included if local switching is
requested by the MSC server.

LCLS-Configuration

This information element indicates the LCLS
connection preference which shall persist in
the BSS while LCLS is established. This
information element shall be included if local
switching is requested by the MSC server.

Ackknowledge

Handover Request

From BSS

LCLS-BSS-Status

This information element notifies CN of the
LCLS connection status in the BSS. This
information element shall be included if BSS
supports LCLS and Global Call Reference IE,
LCLS-Configuration IE and LCLS-
Connection-Status-Control IE were included
in the HANDOVER REQUEST message.

16.3.4 Handover Complete Procedure between MSC-Server and BSS

Table 16.3.4.1 indicates the LCL S related information, which is exchanged between the M SC server and the BSSin the
BSSMAP Handover Complete Procedure. Only the Information Elements required by LCLS are shown.

Table 16.3.4.1: LCLS related information in Handover Request Procedure

. Information
Message | Information element element Information element description
Procedure direction name . P
required
Handover From BSS LCLS-BSS-Status C This information element notifies CN of the
Complete LCLS connection status in the BSS. This

information element shall be included if BSS
supports LCLS and if local switching was
previously requested for this call leg by the
MSC server.

16.3.5 Handover Performed Procedure between MSC-Server and BSS

Table 16.3.5.1 indicates the LCL S related information, which is exchanged between the M SC server and the BSSin the
BSSMAP Handover Performed Procedure. Only the Information Elements required by LCLS are shown.

ETSI




3GPP TS 23.284 version 15.0.0 Release 15

177

ETSI TS 123 284 V15.0.0 (2018-07)

Table 16.3.5.1: LCLS related information in Handover Request Procedure

. Information
Message | Information element element Information element description
Procedure direction name .
required

Handover From BSS LCLS-BSS-Status C This information element notifies CN of the

Performed LCLS connection status in the BSS. This
information element shall be included if BSS
supports LCLS and if local switching was
previously requested for this call leg by the
MSC server.

16.3.6 Internal Handover Command Procedure between MSC-Server and

BSS

Table 16.3.6.1 indicates the LCL S related information, which is exchanged between the M SC server and the BSSin the
BSSMAP Internal Handover Command Procedure. Only the Information Elements required by LCLS are shown.

Table 16.3.6.1: LCLS related information in Internal Handover Command Procedure

Message | Information element | Information Information element description
Procedure direction name element
required
Internal Handover From LCLS-Connection- C This information element indicates to BSS
Command MSC-S Status-Control whether it is permitted to locally through-

connect the call. This information element
shall be included if local switching is
requested by the MSC server, and LCLS-
Connection-Status-Control indicating
"Connect" has not previously been sent to the

BSS for this particular call leg.

16.3.7 LCLS Connection Procedure between MSC-Server and BSS

Table 16.3.7.1 indicates the LCL S Connection Procedure and related information, which is exchanged between the
MSC server and the BSS. Only the Information Elements required by LCLS are shown.

Table 16.3.7.1: LCLS Connection Procedure between MSC-Server and BSS

. Information
Procedures Message | Information element element Information element description
direction name .
required
LCLS-Connect- From LCLS-Connection- (6] This information element indicates to BSS
Control MSC-S Status-Control whether it is permitted to locally through-
connect the call.
LCLS-Configuration (0] This information element indicates the LCLS-
Configuration.
LCLS Connect From BSS LCLS-BSS-Status M This information element notifies CN of the
Control Ack LCLS connection status in the BSS.
16.3.8 LCLS Notification Procedure between MSC-Server and BSS

Table 16.3.8.1 indicates the LCL S Notification Procedure and related information, which is exchanged between the
MSC server and the BSS. Only the Information Elements required by LCLS are shown.
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Table 16.3.8.1: LCLS Notification Procedures between MSC-Server and BSS

. Information
Procedures Message Information element element Information element description
direction name .
required
LCLS-Notification | From BSS LCLS-BSS-Status C This information element notifies CN of the

LCLS connection status in the BSS. This
information element shall be included when
BSS changes the LCLS connection status.

LCLS-Break-Request C This information element indicates if the
LCLS break request is ordered from CN. This
information element shall be included when
BSS requests to disconnect local switching.

NOTE:  Only one of those IE shall be present in the LCLS Notification message.

17 Bearer Redirect

Bearer Redirect mechanisms within BICC based CS core network may be applied as specified in 3GPP TS 23.205 [2].
Bearer Redirect is not supported within SIP-1 based CS core network, see 3GPP TS 23.231 [3].

18 (G)MSC MGW Tandeming

It is FFS the impacts to (G)M SC MGW Tandeming procedure as specified in 3GPP TS 23.205 [2].

19 Timers

The Timers as defined for aBICC based CS Core Network shall be applied as defined in 3GPP TS 23.205 [2].
The Timers as defined for a SIP-1 based CS Core Network shall be applied as defined in 3GPP TS 23.231 [3].
In addition to the timers mentioned above Table 19.1 defines new timersfor LCLS.

Table 19.1: LCLS specific timers

Timer identity Timer value Timer started Timer stopped Timer expiry
LCLS_configuration 5-30 When the core network node When the initiating node |The LCLS Break
_maodification seconds |which initiates LCLS receives the LCLS procedure is started.

Configuration Preference Configuration Change
Modification procedure sends the |Request Acknowledge
LCLS Configuration Change message.

Request message.

20 Multiple Realms

The principles for multiple IP realms shall be applied as defined in 3GPP TS 23.205 [2].
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Annex A (informative):
Case studies for LCLS Negotiation

Annex A provides examples of LCLS negotiation in the CN and LCLS configuration in the BSS. The examples al'so
illustrate optional isolation scenarios and the change of the initial set of preferences during L CL S negotiation.

A.l oMSC LCLS-Negotiation handling when receiving UL bicast and
sending DL data

Case study 1: If the oM SC server requires receiving UL data from the terminating UE and sending DL data to the
originating UE then it shall perform one of the following:

- send LCLS-Negotiation (request) set to "LCLS-Not-Allowed" or;

- send LCLS-Negotiation (request) set to "Need Receive Backward = Yes, Need Send Backward = Yes', set
LCLS-Configuration | E to "connected both-way in the BSS and send access DL from the Core Network, block
local DL" on the originating call leg (as shown in Figure X.1.1). If the BSS supports this configuration then
LCLS will be allowed; otherwise LCLS will not be permitted.

NOTE 1. On theterminating leg the LCLS configuration |E is set to " connected both-way in the BSS and bi-cast
UL to the Core Network™ by the tMSC.

LCLS-Negotiation LCLS-Negotiation
UL data (Need Receive (Need Receive
requested from Backward, Need ~————~ Backward, Need
tUE MSC-S-0 |Send Backward)] MSC-S-I Send Backward) MSC-S+

4 4
L‘CLS—Negotia‘i°r<:\i—;:>_“ LCLS-Negotiation

(Need Receive (Need Receive

Backward, Need Backward, Need

Send Backward) Send Backward)
T T

User Plane (connection)

BSS-1/
BSS-2

Local User Plane Data

oo o o

Option with LCLS-Configuration

|E to "connected both-way in

the BSS and send access DL

from the Core Network, block
local DL"

Gy’

Local DL data
blocked by
BSS

UE-o UE-t

Figure A.1.1: oMSC requesting UL data from tUE plus sending DL data to oUE

Case study 2: If the oM SC server requires receiving UL data from the originating UE it shall either:

- send LCLS-Negotiation (request) set to "Need Receive Forward = Yes' and set LCLS-Configuration IE to
"connected both-way in the BSS and bi-cast UL" on the originating call leg after confirmation (as shownin
Figure X1.2). If the BSS supports this configuration then LCL S will be allowed; otherwise LCLS will not be
permitted. The datain the forward direction is passed to the tBSS due to the result of LCLS negotiation process
on the originating call leg.

NOTE 2: On the terminating leg the LCLS configuration |E is set to " connected both-way in the BSS" if LCLS
connection preference that is negotiated through the Core Network only requires UL data from the cUE
as shown in Figure X1.2. For the requested LCLS configuration on the terminating call leg the tBSS does
not expect to receive any user data from the Core Network but is specified to discard if received.
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LCLS-Negotiation
(Need Receive

MSC-S-0 | Forward=yes) | MSC-S-I ,| MSC-S-t

L4
¢ ¢ <:\i—;:>
Al Al
UL data ),

requested
from oUE

User Plane (connection)

Local User Plane Data BSS-1/
BSS-2

UE-o UE-t

Figure A.1.2: oMSC requesting UL data from oUE indicated in LCLS-Negotiation

- Inorder to avoid the forwarding of the datain the forward direction to the tMGW the oM SC can send LCLS-
Negotiation (request) to the succeeding node set to "Need_Receive Forward = No" and if it does not receive
"Need_Receive Forward = Yes' in the LCLS-Negotiation (response) then it may configure its MGW to isolate
the network side termination from the access side termination (as shown in Figure X.1.3).

LCLS-Negotiation

(Need Receive /7 ™
MSC-S-o Forward=no) [ MSC-S-I

4
Al
UL data @ N\ J

requested
from oUE

MSC-S-t

s

e 6 o o o o
~

User Plane (connection)
/. .
Option with

Local User Plane Data BSS-1/
BSS-2
e o
Need Receive_Forward = No:

Isolate access side termination UE-o UE-t
from network side termination

Figure A.1.3: oMSC requesting UL data from oUE not indicated in LCLS-Negotiation
- If theinitial setting "Need_Receive Forward = No" is overwritten by a succeeding Core Network node and the

OMSC server receives "Need Receive Forward = Yes' in the LCL S-Negotiation (response) then it shall
configure its MGW to be bothway through-connected (as shown in Figure X.1.4).
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LCLS-Negotiation

(Need Receive
MSC-S-o Forward=no) [ MSC-S-I MSC-S-t
Vi Vi
UL data < —_ ¢ —
requested from LCLS-Negotiation LCLS-Negotiation

i Need Receive
oUE by oMSC (Need Receive (
& (iMSé and/or Forward=yes) Forward=yes)
tMSC)

User Plane (connection)
Local User Plane Data BSS-1/
BSS-2 x
)
o
Result of LCLS-Negotiation
Need Receive Forward = yes:

oMGW bothway through UE-o UE-t
connected

Figure A.1.4: UL data requested from oUE by iMSC/tMSC, oMGW bothway through-connected

Case study 3: If the oM SC server receives a LCL S-Negotiation (response) set to "Need _Send Backward = Yes' and
"Need_Receive Backward = Yes" (succeeding node of the oM SC server requires to send data to the oUE and to receive
data from the tUE) then it shall perform one of the following:

- send an LCLS-Negotiation (request) set to "LCLS-Not-Allowed" or;

- setthe LCLS-Configuration | E to "connected both-way in the BSS and send access DL from the Core Network,
block local DL" on the originating leg (as shown in Figure X.1.5).
If the BSS supports this configuration then LCLS will be allowed and the requested LCL S configuration will be
confirmed; otherwise LCLS will not be permitted.

NOTE 3: On theterminating leg the LCLS configuration |E is set to "connected both-way in the BSS and bi-cast
UL to the Core Network" by the tMSC.

UL data
requested from
LCLS-Negotiation e

o (Need Receive
LCLS-Negotiation ——————~  Backward, Need

MSC-S-0 MSC-S-I Send Backward) MSC-S-t
4 ‘
ECLS—Negotiatior LCLS-Negotiation
(Need Receive (Need Receive
Backward, Need Backward, Need

Send Backward)

< _/_. T2. [ ]

Send Backward)

°

°

L User Plane (connection)

° °
° °
° Local User Plane Data BSS-1/ °

BSS-2
° °
e o o o o O
Local DL data

Option with LCLS-Configuration
IE: "connected both-way in the
BSS and send access DL from
the Core Network, block local

DL"

blocked by
BSS

UE-o UE-t

Figure A.1.5: iMSC requesting UL data from tUE plus sending DL data to oUE
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A.2 tMSC LCLS-Negotiation handling when receiving UL bicast and
sending DL data

Case study 1: If the tM SC server receives L CL S-Negotiation (request) with "Need Send_Forward = Yes' and
"Need_Receive Forward = Yes' then it shall either:

- return LCLS-Negotiation (response) set to "LCLS-Not-Allowed" or;

- return LCLS-Negotiation (response) with value "Need_Send Forward = Yes' and "Need Receive Forward =
Yes' and set LCLS-Configuration |E to "Send Access DL, block local DL" (as shown in Figure X.2.1). If the
BSS supports this configuration then LCLS will be allowed; otherwise LCLS will not be permitted.

NOTE 1: On the originating leg the LCLS configuration | E is set to " connected both-way in the BSS and bi-cast
UL to the Core Network" by the oM SC.

UL data
requested
from oUE

LCLS-Negotiation
LoLs (Need Receive
-Negotiationy” \ Forward, Need
MSC-S-o MSC-S-1 |  sendFoward) [ MSC-S-t

I\

L4
'CLS-Negotiatior LCLS-Negotiation
— (Need Receive

(Need Receive
Forward, Need Send Forward, Need Send
Forward) Forward)

=

Local DL data
blocked by
BSS ption with LCLS-
Configuration IE: "Send

UE-o UE-t Access DL, block local DL"

Figure A.2.1: iMSC requesting UL data from oUE and sending DL data to tUE

Case study 2: If the tM SC server requires sending DL data to the terminating UE and receives L CL S-Negotiation
(request) with "Need_Receive Forward = Yes' and "Need Send Forward = No" during a LCL S negotiation request it
shall either:

- return LCLS-Negotiation (response) set to "LCLS-Not-Allowed" or;

- set LCLS-Configuration |E to "connected both-way in the BSS and send access DL", return LCLS-Negotiation
(response) with value "Need_Send_Forward = No" and "Need_Receive Forward = Yes" and configure its
Access MGW to isolate the network side termination from the access side termination when LCLS is established
in order to avoid the forwarding of data from the oMGW/iMGW in the forward direction (as shown in Figure
X.2.2), or;

NOTE 2: Ontheoriginating leg the LCLS configuration IE is set to "connected both-way in the BSS and bi-cast
UL to the Core Network" by the oM SC.
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Figure A.2.2: IMSC requesting UL data from oUE and tMSC requesting DL data to tUE: option isolate
access side termination from network side termination

- return LCLS-Negotiation (response) with value "Need_Send Forward = Yes' and "Need Receive Forward =
Yes' and set LCLS-Configuration |E to "Send Access DL, block local DL" (as shown in Figure X.2.3). If the
BSS supports this configuration then LCLS will be allowed; otherwise LCLS will not be permitted.

NOTE 3: On the originating leg the LCLS configuration | E is set to "connected both-way in the BSS and bi-cast
UL to the Core Network" by the oM SC.
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Figure A.2.3: iMSC requesting UL data from oUE and tMSC requesting DL data to tUE: option send
Access DL, block local DL

Case study 3: If the tM SC server requires receiving UL data from the terminating UE and it receives L CL S-Negotiation
(request) with "Need_Receive_Backward = No" (as shown in Figure X.2.4) during a LCL S negotiation request then it
shall either:

- set LCLS-Configuration | E to "connected both-way in the BSS and bi-cast UL" and return LCL S-Negotiation
(response) with "Need Receive Backward = Yes' or;

- set LCLS-Configuration IE to "connected both-way in the BSS and bi-cast UL", return LCLS-Negotiation
(response) with "Need Receive Backward = No" and configure its MGW to isolate its access side termination
from the network side termination in order to avoid the forwarding of data in the backward direction through the
CN.
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