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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 bearer independent CS core network. The stage 2 shall
cover the information flow between the GMSC server, MSC server and media gateways. 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 lu interface 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.

For the purposes of the present document, the protocol used over the Nc interface is an enhanced call control protocol
supporting call bearer separation such as BICC (which is specified in [22]). The protocol used over the Mc interfaceis
H.248 (which is specified in 3GPP TS 29.232 [6]). Existing specifications and recommendations shall not be repeated,
as such the relevant specification shall be referred to.

SIP-I based CS core network is further specified in 3GPP TS 23.231 [42].
Loca Call Local Switch (LCLS) functionality is further specified in 3GPP TS 23.284 [45].

The present document is applicable only for ATM or IP transport in the CS core network.

lu
UTRAN | [ | | [ PSTN/
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u” "y i I
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Figure 1: CS core network logical architecture

The CAP interfaces and the interfaces towards the HLR are outside the scope of the present document.

Details of Transcoder-Free Operation are outside the scope of the present document. Please see 3GPPTS 23.153 [3] for
more information.

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

2 References

The following documents contain provisions which, through reference in thistext, 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 refersto the latest version of that document in the same
Release as the present document.
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3 Symbols and abbreviations

3.1 Symbols

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

lu Interface between the RNS and the core network. It is also considered as a reference point.
Mc Interface between the server and the media gateway.

Nb Interface between media gateways.

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

3.2 Abbreviations

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

BCF Bearer Control Function

BICC Bearer Independent Call Control
Cic Call Instance Code

CCF Cadll Control Function

CSs Circuit Switched

GERAN GSM/EDGE Radio Access Network
IAM Initial Address Message

IETF Internet Engineering Task Force

IP Internet Protocol

IPv4 Internet Protocol version 4

ETSI



3GPP TS 23.205 version 18.0.0 Release 18 19 ETSI TS 123 205 V18.0.0 (2024-05)

IPv6 Internet Protocol version 6

LCLS Local Call Local Switch

MGW Media GateWay

MGC Media Gateway Controller

MSC-S MSC Server

MTP2 Message Transfer Part layer 2

MTP3 Message Transfer Part layer 3

NNI Network-Network interface

RAB Radio Access Bearer

RANAP Radio Access Network Application Protocol
SBSS Serving Base Station System

SRNS Serving Radio Network Subsystem
TCAP Transaction Capabilities Application Part
TFO Tandem Free Operation

TRAU Transcoder and Rate Adapter Unit

TrFO Transcoder Free Operation

UDP User Datagram Protocol

UTRAN UMTS Terrestrial Radio Access Network

3.3 Definitions

UE: User equipment. This specification makes no distinction between M S (mobile station) and UE.

A/Gb mode: mode of operation of the UE when connected to the Core Network via GERAN and the A and/or
Gb interfaces. Throughout this specification the term GSM refersto GERAN A/Gb mode.

lu mode: mode of operation of the UE when connected to the Core Network via GERAN or UTRAN and
the lu interface. Throughout this specification the term UMTS refersto UTRAN or GERAN lu
mode.

4 Main Concepts

4.1 General

The circuit switched core network enables the support of different transports (e.g. ATM or IP) in a bearer-independent
fashion. For the ATM and IP transport, there is a strict separation between the call control level and the bearer control
level. In the case of ATM or IP transport, the passage of compressed speech at variable bit rates is possible through the
CS core network.

The CS core network shall employ the MSC server, GM SC server and media gateways. The GM SC server and MSC
server shall provide the call control and mobility management functions, and the media gateway shall provide the bearer
control and transmission resource functions. The media gateway shall contain the stream manipulating functions.

The GMSC server and MSC servers are connected to the media gateway viathe Mc reference point. The MSC servers
and GM SC servers are connected with the Nc reference point. There may be a number of call control transit nodes
between the M SC server and GM SC server in the Nc reference point. The MGWs are connected with the Nb reference
point.

The users connected to the CS core network shall not be aware whether a M SC server — media gateway combination is
used, or amonolithic MSC is used.

4.2 Bearer-Independent Call Control

The protocol used on the Nc interface shall be acall control protocol supporting P and ATM transportsin a
bearer-independent manner for the ISDN service set, allowing the physical separation of the call control entities from
the bearer control entities.

An exception to this bearer independence concept isif luinterfaceis on IP and the | P addresses are to be exchanged via
call control plane signalling (known by the MSC due to configuration data). In this case the specific handling is
described separately.
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Another exception to the bearer independence concept is the case of A interface user plane over IP (Aol P). In that case
the | P addresses’UDP port numbers are to be exchanged via call control plane signalling. Specific handling is also
described separately for this case.

4.3 H.248/MEGACO

H.248/MEGACO has been jointly developed within the ITU-T and the IETF, and supports a separation of call control
entities from bearer control entities, and a separation of bearer control entities from transport entities. H.248 is used on
the Mc interface between the (G)M SC servers and the media gateway.

5 General Circuit Switched Core Network Domain
Architecture

5.1 Logical Architecture

The overall CS core network logical architecture is shown in figure 1.

51.1 CS Core Network Nodes

5.1.1.1 MSC Server

The MSC server mainly comprises the call control and mobility control parts of a GSM/UMTS MSC as described in
3GPP TS 23.002 [2]. It isaso integrated with a VLR to hold the mobile subscriber's service dataand CAMEL related
data.

The MSC server terminates the user-network signalling (see 3GPP TS 24.008 [4]) and trandates it into the signalling
over the Nc interface. The MSC Server terminates the |u control plane signalling and its transport bearer

(see 3GPP TS 25.413[26] and 3GPP TS 25.412 [30]). It also terminates the signalling over the Mc interface with the
Media Gateway.

The MSC server controls the parts of the call state model that pertain to connection control for media channelsin an
MGW. It also contains the "Call Control Function” in the BICC model.

51.1.2 GMSC Server

The GMSC server mainly comprises the call control and mobility control parts of a GSM/UMTS GMSC as described in
3GPPTS23.002[2].

The GMSC server terminates the signalling over the Nc interface and the call control interfaces to the external
networks. It also terminates the signalling over the Mc interface towards the Media Gateway.

The GMSC server controls the parts of the call state model that pertain to connection control for media channelsin an
MGW. It also contains the "Call Control Function” in the BICC model.

5.1.1.3 Media Gateway

The Media Gateway terminates the signalling over the Mc interface from the (G)M SC servers. The Media Gateway
terminates the lu transport network control plane signalling with its transport bearer (see 3GPP TS 25.410 [31] and
3GPP TS 25.414[32]). The Media Gateway also terminates the lu user plane protocol (see 3GPP TS 25.415 [20]). It
also terminates the bearer control signalling and the transport bearer over the Nb interface (see 3GPP TS 29.414 [21]
and 3GPP TS 29.415 [7]).

The Media Gateway contains bearer terminations and media manipulation equipment (e.g. transcoders, echo cancellers,
or tone senders). It may perform media conversion and framing protocol conversion.
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51.2 CS Core Network Interfaces and Reference Points

51.2.1 Mc Interface

The Mc reference point in the present document considers the aspects of the interface between the (G)M SC server and
the MGW. The H.248 protocol [5] together with 3GPP specific extensions/packages shall be used over the Mc
interface.

5.1.2.2 Nc Interface

The Network-Network based call control is used over the Nc interface. Any suitable call control protocol may be used
over the Nc interface (e.g. BICC).

51.2.3 Nb Interface

The bearer control signalling and transport are carried over the Nb interface.

5.2 Network Interworking

5.2.1 Interworking on the Nc Reference Point

Interworking between the Nc reference point, call control protocols and | SUP is defined within the 3GPP stage 3
documentation for each protocol (or by references specified in stage 3 documentation [6]).

5.2.2 Interworking on the Nb Reference Point

The interworking is specified in 3GPP TS 29.415 [7] and 3GPP TS 29.414 [21].

6 Call Establishment

NOTEL: All message sequence chartsin this clause are examples. All valid call establishment message sequences
can be derived from the example message sequences and associated message pre-conditions.

NOTEZ2: The continuity indication in the IAM is not used to indicate that a continuity check will be performed on
the current leg of the call, but it is used to indicate that a Continuity message can be expected as a result
of acontinuity check on apreceding | SUP circuit, or establishment of a preceding bearer connection.

6.1 Basic Mobile Originating Call

6.1.1 Forward bearer establishment

The mobile originating call shall be established in accordance with 3GPP TS 23.108 [17]. The following clauses
describe the additional requirements for the bearer independent CS core network. If out-of-band transcoder control is
applied for a speech call, it shall be performed in accordance with 3GPP TS 23.153 [3].

6.1.1.1 MGW selection

The MSC server shall select an MGW for the bearer connection before it performs the access bearer assignment or the
network side bearer establishment. This may happen either before sending the IAM or after receiving the Bearer
Information message. In the latter case, the MGW selection may be based on a possibly received MGW-id from the
succeeding node (bullet 1 or bullet 2 in figure 6.2). For GSM, if performing Service based handover (see 3GPP TS
48.008 [27]) the MSC Server may omit MGW selection at thistime.
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6.1.1.2 Initial addressing

The MSC server shall indicate in the IAM that forward bearer establishment is to be used. If access bearer assignment
has not been completed, the M SC server shall indicate that the Continuity message will follow. However, if late access
bearer assignment (assignment after alerting or answer) is used the MSC server shall not indicate that the Continuity
message will follow. The MSC server provides the bearer characteristics to the succeeding node in the IAM. If the
MGW is selected at an earlier stage the MGW-id may also be provided in the IAM (bullet 1 in figure 6.2).

6.1.1.3 Network side bearer establishment

The MSC server shall select bearer characteristics for the network side bearer connection before sending the IAM. After
the succeeding node has provided a bearer address and a binding reference in the Bearer Information message the MSC
server uses the Establish Bearer procedure to request the MGW to establish a bearer towards the destination MGW. The
MSC server provides the MGW with the bearer address, the binding reference and the bearer characteristics (bullet 2 in
figure 6.2).

6.1.1.4 Access bearer assignment
The MSC server shall select bearer characteristics for the access bearer.

For UMTS, before the MSC server starts the access bearer assignment, the M SC server requests the MGW to prepare
for the access bearer establishment using the Prepare Bearer procedure. The MSC server requests the MGW to provide
a bearer address and a binding reference, provides the MGW with the bearer characteristics and requests notification
that the bearer can be modified. For speech calls, the MSC server shall provide the M GW with the speech coding
information and conditionally GTT related information in accordance with 3GPP TS 23.226 [28] for the bearer. For a
non-speech call the MSC server also provides the MGW with aPLMN Bearer Capability [4]. After the MGW has
replied with the bearer address and the binding reference the M SC server requests access bearer assignment using the
provided bearer address and binding reference (bullet 3 in figure 6.2) in accordance with 3GPP TS 25.413 [26]. The
MSC shall only be notified by the MGW using Bearer Modification Support procedure if the existing link
characteristics of the access bearer can be modified at alater stage, see clause 13.18.1.

For GERAN lu mode the MSC Server receives the GERAN capabilities within the RANAP INITIAL UE MESSAGE,
indicating the services (e.g. for CS speech services the supported codec types and, for an adaptive codec type, the
supported codec modes (for definition see [27])), which will be available at the RAB establishment procedure. The
MSC server shall take the indicated GERAN capabilities into account as well as the received M S capabilities when
negotiating a service. Additionally, when regquesting the access bearer assignment the M SC server shall indicate to the
GERAN the selected service (e.g. selected codec type). The MSC server shall not set codec information in the NAS
Synchronisation Indicator (see [4]). Instead it shall set codec information in the GERAN BSC container.

For GSM, before the MSC server starts the access bearer assignment, the MSC server uses the Reserve Circuit
procedure to seize a TDM circuit. For a non-speech call the M SC server aso provides the MGW with a PLMN Bearer
Capability [4] and a GSM channel coding. After the MGW has replied to the TDM circuit seizure, the M SC server
requests access bearer assignment (bullet 4 in figure 6.2) in accordance with 3GPP TS 48.008 [27]. If performing
Service based handover (see 3GPP TS 48.008 [27]) the MSC Server may omit to perform Reserve Circuit procedure.

6.1.1.5 Framing protocol initialisation

In 3GPP CS CN speech and data shall be carried using the |u/Nb User Plane Protocol. The specification for the lu UP
protocol is defined in [20] and the Nb UP Protocol in [7] and [21]. The Iu/Nb UP Protocol is established through the CN
in aforward direction. Thisis established independently of the bearer establishment direction. The MGW derivesthe
forward direction from information sent by the MSC server within the Establish Bearer and Prepare Bearer procedures

[6].

6.1.1.6 Confirmation of bearer establishment

If the IAM which was sent to the succeeding node indicated that the Continuity message will follow, the M SC server
sends the Continuity message when the access bearer assignment has been completed (bullet 5 in figure 6.2).
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6.1.1.7 Through-Connection

During any one of the Prepare Bearer, Reserve Circuit and Establish Bearer procedures, the MSC server will use the
Change Through-Connection procedure to request the MGW to through-connect the bearer terminations so that the
bearer will be backward through-connected (bullet 2, and bullet 3 or 4 in figure 6.2).

For amultimedia call, the MSC may request the MGW to both-way through-connect the bearer using the Change
Through-Connection procedure to generate a multimedia CAT (see clause 14.10.3.1).

Otherwise when M SC server receives the answer indication, it requests the MGW to both-way through-connect the
bearer using the Change Through-Connection procedure (bullet 6 in figure 6.2).

6.1.1.8 Interworking function

The MGW may use an interworking function that is based on the PLMN Bearer Capability [4] of the bearer
termination. The activation of the possible interworking function in both bearer terminations will be requested by the
MSC server at reception of the answer indication using the Activate I nterworking Function procedure (bullet 6 in figure
6.2).

6.1.1.9 Codec handling

The MGW may include a speech transcoder based upon the speech coding information provided to each bearer
termination.

6.1.1.10 Voice Processing function

A voice processing function located on the MGW may be used to achieve desired acoustic quality on the bearer
terminations. The MSC server shall request the activation of voice processing functions in the bearer terminations. For
non-speech calls, the MSC server has the ability to instruct the MGW to disabl e the voice processing functions (bullet 6
infigure 6.2).

6.1.1.11 Failure handling in MSC server

If any procedure between the M SC server and the MGW has not completed successfully or the MSC server receives a
Bearer Released procedure from the MGW, the call shall be cleared as described in clause 7.3, (G)M SC server initiated
call clearing or in clause 7.4, MGW initiated call clearing. Alternatively, the MSC server may only release the resources
inthe MGW that caused the failure, possibly select anew MGW for the bearer connection and continue the call
establishment using new resourcesin the selected MGW.

6.1.1.12 Example

Figure 6.1 shows the network model for the maobile originating call. The "squared" line represents the call control
signalling. The "dotted" line represents the bearer control signalling (not applicable in A/Gb mode for the A-interface)
and the bearer. The MSC server seizes one context with two bearer terminationsin the MGW. The bearer termination
T1 isused for the bearer towards the RNC/BSC and the bearer termination T2 is used for the bearer towards the
succeeding MGW.
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Figure 6.1: Basic Mobile Originating Call, Forward Bearer Establishment (network model)

Figure 6.2 shows the message sequence chart example for the mobile originating call. In the example the MSC server
requests seizure of the network side bearer termination and establishment of the bearer when the Bearer Information
message is received from the succeeding node. After the network side bearer termination is seized the MSC server
requests seizure of the access side bearer termination. When the MSC server receives an answer indication, it shall
requests the MGW to both-way through-connect the bearer terminations. The MSC shall also request the possible
activation of the interworking function in both terminations and the possible activation of the voice processing functions
for the bearer terminations.
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Figure 6.2/2: Basic Mobile Originating Call, Forward Bearer Establishment
(message sequence chart continue)

6.1.2 Backward bearer establishment

The basic mobile originating call shall be established in accordance with 3GPP TS 23.108 [17]. The following clauses
describe the additional requirements for the bearer independent CS core network. If out-of-band transcoder control is
applied for a speech call, it shall be performed in accordance with 3GPP TS 23.153 [3].

6.1.2.1 MGW selection

The MSC server shall select an MGW for the bearer connection before it performs the access bearer assignment or the
network side bearer establishment. This happens before sending the lAM (bullet 1 or 2 in figure 6.4). For GSM, if
performing Service based handover (see 3GPP TS 48.008 [27]) the MSC Server may omit MGW selection at thistime.

6.1.2.2 Network side bearer establishment

The MSC server shall select bearer characteristics for the network side bearer connection before sending the IAM. The
MSC server requests the MGW to prepare for the network side bearer establishment using the Prepare Bearer
procedure. The MSC server requests the MGW to provide a bearer address and a binding reference, and provides the
MGW with the bearer characteristics (bullet 3 in figure 6.4). After the MGW has replied with the bearer address and the
binding reference, the MSC server sendsthe |AM to the succeeding node.

6.1.2.3 Initial addressing

The MSC server shall indicate in the |AM that backward bearer establishment is to be used. If access bearer assignment
has not been completed, the M SC server shall indicate that the Continuity message will follow. However, if late access
bearer assignment (ass