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Foreword
This Technical Specification (TS) has been produced by the ETSI 3™ Generation Partnership Project (3GPP).
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These should be interpreted as being references to the corresponding ETSI deliverables. The mapping of document
identitiesis as follows:

For 3GPP documents:
3G TS| TR nn.nnn "<title>" (with or without the prefix 3G)
isequivalent to

ETSI TS| TR 1nn nnn "[Digital cellular telecommunications system (Phase 2+) (GSM);] Universal Mobile
Telecommunications System; <title>

For GSM document identities of type "GSM xx.yy", e.g. GSM 01.04, the corresponding ETSI document identity may be
found in the Cross Reference List on www.etsi.org/key
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Foreword

This Technical Specification (TS) has been produced by the 3GPP.

This TS specifies the stage 2 description for the third phase (see 3G TS 22.078 [2]) of the Customized Applications for
Mobile network Enhanced Logic (CAMEL) feature within the 3GPP system.

The contents of present document are subject to continuing work within the TSG and may change following formal
TSG approval. Should the TSG modify the contents of this TS, it will then 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 Indicates TSG approved document under change control.

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

z thethird digit isincremented when editorial only changes have been incorporated in the specification;
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1 Scope

This Technical Specification (TS) specifies the stage 2 description for the third phase (see 3G TS 22.078 [2]) of the
Customized Applications for Mobile network Enhanced Logic (CAMEL) feature which provides the mechanismsto
support services of operators which are not covered by standardized GSM services even when roaming outside the
HPLMN.

The CAMEL featureis a network feature and not a supplementary service. It isatool to help the network operator to
provide the subscribers with the operator specific services even when roaming outside the HPLMN.

In this specification, the GSM Service Control Function (gsmSCF) istreated as being part of the HPLMN. The
regulatory environment in some countries may require the possibility that the gsmSCF and the HPLMN are controlled
by different operators, and the gsmSCF and the HPLMN are therefore distinct entities.

In the third phase the CAMEL feature supports:
- mobile originated and forwarded calls;
- mobileterminating cals;
- any timeinterrogation;
- activelocation information retrieval;
- suppression of announcements;
- announcements, in band user interaction;
- charging features,
- supplementary service invocation notifications;
- USSD interaction with the gsmSCF;
- North American carrier selection;
- Mobhility Management event notifications;
- change of Calling Line Identification Presentation Indicator for an MO call to restricted;
- SOLSA;
- Subscribed dialled services,
- Serving network dialled services,
- MOSMS;
- GPRS datatransmission;
- Mobility management;
- Notification to CSE of change of subscriber data;
- Any Time Modification;
- Any Time Interrogation of subscription Information
- T-BCSM inthe VM SC and terminating AoC;
- Interworking with Location Services;
- Multiple Subscriber Profile;

- Active Location Retrieval;
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- Call Gapping.

Note that CAMEL is not applicable to Emergency Setup (TS 12), i.e., in case an Emergency call has been requested the
gsmSSF shall not be invoked.

The mechanism described in this standard addresses especially the need for information exchange between the VPLMN
or IPLMN and the HPLMN for support of operator specific services. Any user procedures for the control of operator
specific services are outside the scope of this standard. Subscribers who have subscribed to operator specific services
and therefore need the functional support of the CAMEL feature shall be marked in the HPLMN and VPLMN. In case a
subscriber is marked to need CAMEL support, the appropriate procedures which provide the necessary information to
the VPLMN or the HPLMN are invoked. It is possible for the HPLMN to instruct the VPLMN or IPLMN to interact
with agsmSCF which is controlled by the HPLMN.

The specification of operator specific servicesis outside the scope of this standard.

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 18 ETSI TS 123 078 V3.3.0 (2000-01)

2 Normative 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.

- A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of this TS, the following definitions apply:

Basic Call State Model (BCSM): The BCSM provides a high-level model of GM SC- or MSC/V LR-activities required
to establish and maintain communication paths for users. As such, it identifies a set of basic call activitiesin a GMSC or
MSC/VLR and shows how these activities are joined together to process a basic call.

Call Control Function (CCF): The CCF isthe Call Control Function in the network that provides call/service
processing and control (see ITU-T Q.1214 [6]).

Detection Points (DP): The pointsin processing at which notifications (to the service logic) can occur and transfer of
control (to the gsmSCF) is possible are called Detection Points (DPs).

Dialled Service CAMEL Subscription Infor mation (D-CSl): The D-CSl identifies the subscriber as having
originating CAMEL dialled services.

Forwarding M SC: A MSC whichiis either an MSC invoking a GSM standardized call forwarding or call deflection
service; or an MSC invoking a Camel based call forwarding service.

Gateway MLC (GMLC):

A functional entity that allows external LCS Clients to request real-time information about a Mobile Station. The
information that can be requested fromthe GMLC is:

- location of Mobile Station
See [17] and [18] for information on the GMLC.

Geodetic Information: Information defining the location of a mobile station, coded according to [16]. The derivation
of thisinformation from other information defining the location of a mobile station is a network operator option. If an
entity derives the geodetic information it shall also provide the equivalent geographical information.

Geographical Information: Information defining the location of a mobile station, coded according to [34].

GPRS CAMEL Subscription Information (GPRS-CSI): The GPRS-CSI identifies the subscriber as having GPRS
CAMEL services.

GSM Service Control Function (gsmSCF): A functional entity that contains the CAMEL service logic to implement
OSS. It interfaces with the gsmSSF, the gsmSRF, the GMLC and the HLR.

GSM Service Switching Function (gsmSSF): A functional entity that interfaces the MSC/GM SC to the gsmSCF. The
concept of the gsmSSF is derived from the IN SSF, but uses different triggering mechanisms because of the nature of
the mobile network.

GSM Specialised Resour ce Function (gsmSRF): A functional entity which provides various specialized resources. It
interfaces with the gsmSCF and with the MSC. This entity isdefined in ITU-T Q.1214 ([6]) with variations defined in
the specification.

L ocation Infor mation: Indicates the location of the Mobile Station. The provision of location information is
independent of the M S status. As part of the location information, an indication of the age of this information may be
delivered.

Mobile Station State; Similar to Subscriber State, but associated only with a Mobile Station, not with a subscriber.

M obility M anagement event CAM EL Subscription Information (M-CSl): The M-CSlI identifies the subscriber as
having Mobility Management event notification CAMEL services.

NA (North American): A prefix attached to certain information items used by North American PLMNSs in connection
with routing a call to a preferred or dialed long distance carrier.
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Network CAMEL Service Information (N-CSI): The N-CSl identifies services offered on a per-network basis by the
serving PLMN operator for all subscribers.

Originating Basic Call State Model (O-BCSM): The originating half of the BCSM. The O-BCSM corresponds to that
portion of the BCSM associated with the originating party.

Originating CAMEL Subscription Information (O-CSl): The O-CSl identifies the subscriber as having originating
CAMEL services.

Point In Association (P1A): PIAsidentify MSC/VLR/ SGSN activities associated with one or more basic
associ ation/connection states of interest to OSS service logic instances.

Point In Call (PIC): PICsidentify MSC/VLR (GMSC) activities associated with one or more basic call/connection
states of interest to OSS service logic instances.

Service Key: The Service Key identifies to the gsmSCF the service logic. The Service Key is administered by the
HPLMN, and is passed transparently by the VPLMN/IPLMN to the gsmSCF. The Service Key is apart of the T/O-CSI.

Serving M LC: functional entity that performs location information retrieval.

Short M essage Service CAMEL Subscription Information (SM S-CSl): The SMS-CSI identifies the subscriber as
having MO SMS CAMEL services.

Short M essage Service Centre (SM SC): Also abbreviation SCis used for SMSC.
Subscriber State: See 3G TS 22.078 [2].

Supplementary Service Natification CAMEL Subscription Infor mation (SS-CSl): The SS-CSl identifiesthe
subscriber as having supplementary service invocation notification CAMEL services.

Terminating Basic Call State Model (T-BCSM): The terminating half of the BCSM. The T-BCSM corresponds to
that portion of the BCSM associated with the terminating party.

Terminating CAMEL Subscription Infor mation (in the GM SC) (T-CSl): The T-CSl identifies the subscriber as
having terminating CAMEL servicesin the GMSC.

VM SC Terminating CAMEL Subscription Information (VT-CSI): The VT-CSI identifies the subscriber as having
terminating CAMEL servicesin the VM SC.

Trandation Information Flag (TIF-CSI) : The TIF-CSl isaflag in the CAMEL subscriber data which indicates that
when the subscriber registers a forwarded-to number, that the HLR shall not attempt to perform any trandation, number
format checks, prohibited FTN checks, call barring checks.

USSD CAMEL Subscription Information (U-CSl) : The U-CSI identifies a set of subscriber specific mappings from
aUSSD service code to a gsmSCF address.

USSD General CAMEL Service Information (UG-CSI) : The UG-CSI globally identifies a set of mappings from a
USSD service code to a gsmSCF address. The global mapping appliesto all HPLMN subscribers. If, for a particular
service code, both U-CSI and UG-CSl are applicable then the U-CSI shall take precedence.

3.2 Abbreviations
Abbreviations used in this specification are listed in GSM 01.04 [1].

For the purposes of this TS, the following abbreviations apply:

BCSM Basic Call State Model

CAMEL Customized Applications for Mobile network Enhanced Logic
DP Detection Point

DTN Deflected To Number

D-Csl Dialled Services CAMEL Subscription Information

EDP Event Detection Point

FTN Forwarded To Number

GMLC Gateway MLC

GMSC Gateway MSC
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GPRS General Packet Radio Service

gprsSSF GPRS Service Switching Function

GPRS-CSl GPRS CAMEL Subscription Information

gsmSCF GSM Service Control Function

gsmSRF GSM Specialised Resource Function

gsmSSF GSM Service Switching Function

HLR Home Location Register

HPLMN Home PLMN

IE Information Element

IF Information Flow

P Intelligent Peripheral

IPLMN Interrogating PLMN

LCS Location Services

LSA Localised Service Area

M-CSI Mobility Management event Notification CAMEL Subscription Information
MF Mobile Forwarding

MLC Mobile Location Centre

MO Mobile Originating

MSC Mobile service Switching Centre

MT Mobile Terminating in GMSC

N-CSl Network CAMEL Service Information

NA North American

NNI Network Node Interface

O-BCSM Originating Basic Call State Model

o-csl Originating CAMEL Subscription Information

ODB Operator Determined Barring

0SS Operator Specific Service

PDP Packet Data Protocol

PIC Point In Call

PLMN Public Land Mobile Network

SGSN Serving GPRS Support Node

SLPI Service Logic Program Instance

SMF Service Management Function

SMLC Serving MLC

SMS-CSI Short Message Service CAMEL Subscription Information
SS-CSl Supplementary Service Notification CAMEL Subscription Information
T-BCSM Terminating Basic Call State Model

T-CSl Terminating CAMEL Subscription Information (in the GM SC)
TDP Trigger Detection Point

TIF-CSI Trandation Information Flag

U-Ccsl USSD CAMEL Subscription Information

UG-Csl USSD General CAMEL Service Information

UNI User Network Interface

VLR Visitor Location Register

VPLMN Visited PLMN

VT Mobile Terminating in VMSC

VT-CS VMSC Terminating CAMEL Subscription Information
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4 Circuit switched Call Control

4.1 Architecture

4.1.1 Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support CAMEL. Also the additions needed to the basic
GSM functionality are described. Figure 4.1 shows the functional entitiesinvolved in calls requiring CAMEL support.
The architecture is applicable to the third phase of CAMEL.

Home Network
<o MAP >
A 7 R

MAP CAP MAP

Incoming line ——>

MO call - Outgoing leg
(or Forwarding leg)

v

Forwarded leg

Visited Network

Home/Interrogating/Visited Network

Figure 4.1: Functional architecture for support of CAMEL

Interrogating Network

HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription
regarding O-CSl, D-CSI, T-CSl, VT-CSI, TIF-CSl and SS-CSI. The O-CSl is sent to the VLR at Location Update, on
datarestoration or if the O-CSl is updated. The D-CSI is sent to the VLR at Location Update, on data restoration or if
the D-CSl is updated. The VT-CSI is sent to the VLR at Location Update, on data restoration or if the VT-CSl is
updated. The SS-CSl is sent to the VLR at Location Update, on data restoration or if the SS-CSl is updated. The O/T-
CSl is sent to the GM SC when the HL R responds to a request for routeing information. When processing an invocation
of the CCBS supplementary service, the HLR shall send a notification of the invocation of the supplementary service to
the gsmSCF if required by the SS-CSI.

GM SC: When processing the calls for subscribers requiring CAMEL support, the GMSC receives a O/T-CSl from the
HLR, indicating the GM SC to request instructions from the gsmSSF. The GM SC monitors on request the call states
(events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution of the
cal inthe GMSC.

M SC: When processing the calls for subscribers requiring CAMEL support, the MSC receivesa O-CSl and / or VT-
CsSl from the VLR indicating the M SC to request instructions from the gsmSSF. The MSC monitors on request the call
states (events) and informs the gsmSSF of these states during processing, enabling the gsmSSF to control the execution
of the call in the MSC. When processing an invocation of any of the supplementary services ECT, CD and MPTY, the
MSC may receive a SS-CSI from the VLR, indicating that a notification of the invocation of the supplementary service
shall be sent to the gsmSCF.
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VLR: The VLR storesthe O-CSl, VT-CSI, TIF-CSI and SS-CSl as a part of the subscriber data for subscribers roaming
inthe VLR area

gsmSSF: see subclause 3.1.
gsmSCF: see subclause 3.1.

gsmSRF: see subclause 3.1.

4.1.2 Interfaces defined for CAMEL

This subclause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions specific
to CAMEL.

4.1.2.1 HLR - VLR interface
Thisinterface is used to send the CAMEL related subscriber data to the visited PLMN and for provision of MSRN. The

interface is also used to retrieve subscriber status and location information of the mobile subscriber or to indicate
suppression of announcement for a CAMEL service.

4122 GMSC - HLR interface

Thisinterface is used at terminating calls to exchange routeing information, subscriber status, location information,
subscription information and suppression of announcements. The O/T-CSl that is passed to the IPLMN is sent over this
interface.

4.1.2.3 GMSC - gsmSSF interface

Thisisaninternal interface. The interface is described in the specification to make it easier to understand the handling
of DPs (arming/disarming of DPs, DP processing €tc.).

41.2.4 gsmSSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control acall in a certain gsmSSF and to request the gsmSSF to establish a
connection with a gsmSRF. Relationships on this interface are opened as a result of the gsmSSF sending a reguest for
instructions to the gsmSCF-.

4.1.2.5 MSC - gsmSSF interface

Thisisaninternal interface. The interface is described in the specification to make it easier to understand the handling
of DPs (arming/disarming of DPs, DP processing etc.).

4.1.2.6 gsmSCF - HLR interface

Thisinterface is used by the gsmSCF to request information from the HLR. As a network operator option the HLR may
refuse to provide the information requested by the gsmSCF.

4.1.2.7 gsmSCF - gsmSRF interface

Thisinterface is used by the gsmSCF to instruct the gsmSRF to play tones/announcements to the users.

4128 GMSC - MSC interface

Thisinterface is used to transfer control of a call from aVMSC back to a GMSC for optimal routeing.
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4.2 Detection Points (DPs)

4.2.1 Definition and description

Certain basic call events may be visible to the GSM Service Control Function (gsmSCF). The DPs are the pointsin call
at which these events are detected. The DPs for Mobile Originated Calls and Mobile Terminated Calls are described in
subclauses 4.4.2 and 4.4.3.

A DP can be armed in order to notify the gsmSCF that the DP was encountered, and potentially to allow the gsmSCF to
influence subsequent handling of the call. If the DP is not armed, the processing entity continues the processing without
gsmSCF involvement.

Three different types of DPs are identified:
- Trigger Detection Point - Request (TDP-R)

This detection point is statically armed and initiatesa CAMEL control relationship when encountered and there
is no existing relationship due to same CSl.. Processing is suspended when the DP is encountered.

- Event Detection Point - Request (EDP-R)

This detection point is dynamically armed within the context of a CAMEL control relationship. Processing is
suspended when encountering the DP and the gsmSSF waits for instructions from the gsmSCF.

- Event Detection Point - Notification (EDP-N)

This detection point is dynamically armed within the context of a CAMEL control relationship. Processing is not
suspended when encountering the DP.

The DPs are characterized in the following subclauses.

4211 Arming/disarming mechanism
The mechanism by which the DPisarmed. A DP may be statically armed or dynamically armed.
The following arming rules apply:

- DPfor mobileterminating call handling is statically armed in GM SC asresult of T-CSI delivery from HLR. DP
for mobile terminating call handling is statically armed in VM SC as result of VT-CSI delivery from VLR. DP
for forwarding leg handling is statically armed in GM SC as result of O-CS| delivery from HLR. DP for mobile
originating call or forwarded leg handling is statically armed in VM SC as result of O-CSl delivery from VLR.

- A DPisdynamically armed by the gsmSCF within the context of a CAMEL control relationship (between the
gsmSSF and the gsmSCF).

The following disarming rules apply:

- A dtatically armed DP is disarmed when a O-CSl, T-CSl or VT-CS| iswithdrawn in the HLR. Only TDP-Rs can
be disarmed using this mechanism.

- If anarmed EDP is met, then it is disarmed.
- If an EDPis met that causes the release of the related leg, then all EDPsrelated to that leg are disarmed.
- If acall isreleased, then all EDPsrelated to that call are disarmed.

- If an EDPis met, then other EDPS are disarmed, in accordance with the implicit disarming rule table (see section
4.4.4).

- IfanEDPisarmed, it can be explicitly disarmed by the gsmSCF by means of the RequestReportBCSM Event
information flow.
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421.2 Criteria

Criteria are the conditions that must be met in order for the gsmSSF to request instructions from the gsmSCF.

42121 Criteria at DP Collected_Info
The criteriafor an mobile originating call are checked in the originating MSC.
The criteria for an mobile forwarded call are checked in the forwarding M SC.

For early forwarded callsin the GM SC, the HLR may decide not to include the DP Collected_Info trigger criteriain the
subscriber data sent to the GMSC if the trigger criteria for the call are not met.

For optimally routed late forwarded calls, the M SC may decide not to include the DP Collected Info trigger criteriain
the RCH message sent to the GMSC, if the trigger criteriafor the call are not met.

The following criteria are applicable for DP Collected_Info:

- Destination number triggering criterion: The HLR may store alist of up to 10 destination numbers and/or up to 3
number lengths. There is no restriction on the nature of address. There is no restriction on the numbering plan
indicator. This criterion may be defined to be either "enabling” or "inhibiting".

- Basic servicetriggering criterion: The HLR may store alist of up to 5 basic service codes, each of which may
represent an individual basic service or abasic service group. Thislist isatriggering list.

- Forwarding triggering criterion: The HLR may store an indicator that triggering shall occur only for a call which
has been subject to GSM or CAMEL call forwarding. This criterion may be defined to be either "enabling” or
"inhibiting".

For MO calls, triggering at DP Collected Info shall be strictly based on the number received over the access network.

No service selection information, such as Oand # digits, or carrier selection information, dialled by the subscriber, shall
be removed from the number before conditional triggering check takes place.

For MF calls at the VM SC, triggering at DP Collected Info shall be strictly based on the number received over the
access network (the Deflected-to-Number in case of Call Deflection), the Forwarded-to-Number retained in the VLR or
the Destination Routing Address received in the Connect operation from SCF during a Terminating CAMEL Service at
the VMSC.

No service selection information or carrier selection information shall be removed from the number before conditional
triggering check takes place.

For MF calls at the GM SC, triggering at DP Collected Info shall be strictly based on the Forwarded-to-Number
received from HLR, on the Destination Routing Address received in the Connect operation from SCF during a
Terminating CAMEL Service or on the Forwarded-to-Number received in the RCH message.

No service selection information or carrier selection information shall be removed from the number before conditional
triggering check takes place.

One or more DP criteriamay be applicable. All applicable triggering criteria must be satisfied before the dialogueis
established with the gsmSCF.

If the destination number triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF
if:

- the destination number matches one of the destination number strings defined in the list, or
- thelength of the destination number matches one of the destination number lengths defined in the list.
In this test the destination number matches one of the destination number strings in the list if:
- thenature of address of destination number is the same as the nature of address of the destination number string
- thedestination number is at least as long as the destination number string in the list, and
- dl the digitsin the destination number string in the list match the leading digits of the destination number.

If the destination number triggering criterion isinhibiting, then the gsmSSF may establish a dial ogue with the gsmSCF
if:
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- the destination number does not match any of the destination number strings defined in the list, and
- thelength of the destination number does not match any of the destination number lengths defined in the list.
In this test the destination number matches one of the destination number stringsin the list if:
- thenature of address of destination number is the same as the nature of address of the destination number string
- thedestination number is at least as long as the destination number string in the list, and
- dl the digitsin the destination number string in the list match the leading digits of the destination number.

The basic service triggering criterion is met if the basic service for the call matches a stored individual basic service
code or is amember of the group defined by a stored basic service group code. For the purpose of this paragraph a
general bearer service isamember of the corresponding bearer service group.

If the forwarding triggering criterion is enabling, then the gsmSSF may establish a dialogue with the gsmSCF only if
the call has been subject to CAMEL or GSM call forwarding. If the forwarding triggering criterion isinhibiting, then
the gsmSSF may establish a dialogue with the gsmSCF only if the call has not been subject to CAMEL or GSM call
forwarding.

42122 Criteria at DP Analysed_Information

The criteriafor amobile originating call are checked in the originating M SC. The criteria for a mobile forwarded call
are checked in the forwarding M SC.

For early forwarded callsin the GM SC, the HLR shall always include the trigger criteriain the subscriber data sent to
the GM SC. Reason is that the HLR can not check the criteria applicable at DP Analysed Info, since the number that the
criteria check shall be based on, may be modified by a Mobile Terminating or Mobile Forwarding Service Logic for this
cal.

For optimally routed late forwarded calls, the MSC shall always include the trigger criteriain the RCH message sent to
the GMSC. Reason is that the MSC can not check the criteria applicable at DP Analysed Info, since the number that the
criteria check shall be based on, may be modified by a Mobile Terminating or Mobile Forwarding Service Logic for this
cal.

The following criteria are applicable for DP Analysed Information:

- Destination number triggering criterion: The HLR may store alist of up to 10 destination numbers. Thereisno
restriction on the nature of address. There is no restriction on the number plan indicator.

For MO calls, triggering at DP Analysed Info shall be based on the number received over the access network.

Any service selection information, including Cand # digits, or carrier selection information, dialled by the subscriber,
shall be removed from the number before conditional triggering check takes place. No trandation shall be performed on
the number for triggering purposes.

Refer to 3G TS 22.030 [22] for the codes and values for service feature codes.

For MF calls at the VM SC, triggering at DP Analysed _Info shall be based on the number received over the access
network (the Deflected-to-Number in case of Call Deflection), the Forwarded-to-Number retained in the VLR, or the
Destination Routing Address in the Connect operation from the SCF during a Mobile Terminated or Mobile Forwarded
CAMEL Service.

Any service selection information or carrier selection information shall be removed from the number before conditional
triggering check takes place. No trandation shall be performed on the number for triggering purposes.

For MF calls at the GM SC, triggering at DP Analysed Info shall be based on the Forwarded-to-Number received from
HLR, on the Destination Routing Address received in the Connect operation from SCF during a Mobile Terminated or

Mobile Forwarded CAMEL Service, or on the Forwarded-to-Number received in the RCH message.

Any service selection information or carrier selection information shall be removed from the number before conditional
triggering check takes place. No trandation shall be performed on the number for triggering purposes.

In this test the destination number matches one of the destination number stringsin the list if:

- the nature of address of the destination number is the same as the nature of address of the destination number
string
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- thedestination number is at least as long as the destination number string in the list, and

- dl the digitsin the destination number string in the list match the leading digits of the destination number.

4,2.1.2.3 Criteria at DP Route_Select_Failure
The HLR may store alist of up to 5 cause values.

The criteriafor amobile originating call are checked in the originating MSC. The criteria for a mobile forwarded call
are checked in the forwarding M SC.

For early forwarded callsin the GM SC, the HLR shall always include the trigger criteriain the subscriber data sent to
the GMSC. Reason is that the cause code received from ISUP is used in the trigger criteria check. The cause code is not
known at the time of sending the O-CSl to the GM SC.

For optimally routed late forwarded calls, the M SC shall always include the trigger criteriain the RCH message sent to
the GM SC. Reason is that the cause code received from ISUP is used in the trigger criteria check. The cause code is not
known at the time of sending the O-CSl to the GM SC.

The following criteria are applicable for DP Route_Select_Failure:
- Release cause code
Thetrigger criteria are met if the cause code received from ISUP is equal to at least one of the cause codes in the trigger
criterialist.
42.1.2.4 Criteria at DP Terminating_Attempt_Authorised

The HLR may store alist of up to 5 basic service codes, each of which may represent an individual basic service or a
basic service group. Thislistisatriggering list.

The criteriafor DP Terminating_Attempt_Authorised are checked in the HLR for the GMSC or in the VLR for the
MSC. The HLR shall only include T-CSI in the CAMEL subscription information sent to the GMSC if the criteriaare
met. The VLR shall only include VT-CSl in the CAMEL subscription information sent to the MSC if the criteriaare
met.

The basic service criterion is met if the basic service for the call matches a stored individual basic service code or isa
member of the group defined by a stored basic service group code. For the purpose of this paragraph a general bearer
service isa member of the corresponding bearer service group.

42125 Criteria at DP T_Busy and T_No_Answer

The HLR may store alist of up to 5 cause values.

The criteria for amobile terminating call are checked in the GMSC or in M SC.

For mobile terminating callsin the GMSC, the HLR shall include the trigger criteriain the subscriber data sent to the
GMSC. Reason is that the cause code received from ISUP is used in the trigger criteria check. The cause code is not
known at the time of sending the T-CSl to the GM SC.

If SRI-Ack includes the Not Reachable FTN, then HLR may decide not to include the trigger criteria, if the HLR has
identified that T-CSl includes DP T Busy with cause code Not Reachable.

If SRI-Ack includes the Not Reachable FTN and also T-CSl, including DP T Busy with cause code, then the not
reachable condition shall be mapped to an ISUP release code, which shall be used for triggering check.

For Mobile terminating callsin the VM SC, the trigger criteriaare received inthe VT-CS| from the HLR in Insert
Subscriber Data IF. The triggering is based on the ISUP release cause code (call set up result).

The following criteria are applicable for DP T_Busy and T_No_Answer:
- Release cause code

Thetrigger criteria are met if the cause code received from ISUP or MAP is equal to at least one of the cause codesin
the trigger criterialist.
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If trigger criteriaare satisfied, either in GMSC or VM SC, then the corresponding Service Logic shall be invoked.
If aT-BCSM was already invoked and there is a control relationship at that moment, then no Service Logic shall be
invoked.

When a RCH message isreceived in the GM SC and the subscriber has T-CSl then the forwarding reason in the RCH
message shall be used to perform trigger criteria check for DP T Busy or DP T No Answer. If amatch isfound, then the
corresponding Service Logic shall be invoked.

If aT-BCSM was already invoked and there is a control relationship at that moment, then no Service Logic shall be
invoked.

4.2.1.3 Relationship

Given that an armed DP was encountered, the gsmSSF provides an information flow via a relationship.

A relationship between the gsmSSF and the gsmSCF for the purpose of operator specific service processing is
considered to be a CAMEL relationship. There are two types of CAMEL relationships:

- A CAMEL control relationship if the gsmSCF is able to influence the call processing viathe relationship.

- A CAMEL monitor relationship if the gsmSCF is not able to influence the call processing via the relationship.

4.2.2 DP processing rules

The gsmSSF shall apply the following set of rules during DP processing to ensure a single point of control:
- EDPsare disarmed by the gsmSSF as they are encountered and reported to the gsmSCF, when the occurrence of
another EDP causes the implicit disarming of the EDP or when the leg clears.

- A control relationship persists aslong as thereis 1 or more EDP-R armed for this portion of the call or if the
gsMSSF isin any state except Monitoring or Idle.

- A control relationship changes to a monitor relationship if the control relationship does not persist and :
- 1or more EDP-N armed, or
- 1 or more Call information Report outstanding, or
- an Apply Charging Report outstanding.

- A control relationship terminates if it does not persist and does not change to a monitor relationship. A monitor
relationship terminatesif there are neither EDP-Ns armed nor reports outstanding or if the call clears.

4.3 Description of CAMEL Subscriber Data

4.3.1 Originating CAMEL Subscription Information (O -CSl)

This subclause defines the contents of the Originating CAMEL Subscription Information.

43.1.1 TDP List
The TDP List indicates on which detection point triggering shall take place.

The following trigger detection points are possible: DP Collected Info and DP Route_Select Failure.

43.1.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing. Different gsmSCF addresses may be associated to different TDPs.
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4.3.1.3 Service Key

The Service Key identifies to the gsmSCF the service logic. Different Service Keys may be associated to different
TDPs.

4.3.1.4 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the
gsmSSF to gsmSCF dialogue. A default call handling shall be associated to each Service Key.

4.3.1.5 DP criteria

The DP criteriaindicate whether the gsmSSF shall request the gsmSCF for instructions.

4.3.1.6 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service.

The HLR shall not includein a CSl which it sendsto aVLR or GMSC any datafor a CAMEL phase later than that
which the CAMEL capability handling indicates. E.g. if the CAMEL Capability Handling indicates CAMEL phase 1
then the HLR shall not send triggering criteriato the VLR. Different CSls may contain different values of CAMEL
Capability Handling.

NOTE: If CAMEL is not supported or if alower phase of CAMEL is supported in the VLR, the HLR can decide

on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling
(eventually support of alower version of CSl).

4.3.1.7 CSl state

The CSl state indicates whether the O-CSl is active or not.

4.3.1.8 Notification flag

The notification flag indicates whether the change of the O-CSI shall trigger Notification on Change of Subscriber Data.

4.3.2 Dialled Service CAMEL Subscription Information (D-CSI)

This subclause defines the contents of the Dialled Service CAMEL Subscription Information.

43.2.1 DP criteria

The DP criteriaindicate whether the gsmSSF shall request the gsmSCF for instructions.

4.3.2.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing.

For the D-CSI a gsmSCF address shall be associated to each DP criterion.

4.3.2.3 Service Key
The Service Key identifies to the gsmSCF the service logic.
For the D-CSI a Service Key shall be associated to each DP criteria.
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4.3.2.4 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the
gsmSSF to gsmSCF dialogue. A default call handling shall be associated to each DP criteria.

4325 CAMEL Capability Handling

CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service. It shall
indicate CAMEL phase 3.

NOTE: If CAMEL is not supported or if alower phase of CAMEL is supported in the VLR, the HLR can decide
on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling
(eventually support of alower version of CSl).

4.3.2.6 CSl state

The CSl state indicates whether the D-CSI is active or not.

4.3.2.7 Notification flag

The notification flag indicates whether changes of the D-CSI shall trigger the Notification on Change of Subscriber
Data.

4.3.3 Network Service CAMEL Subscription Information (N-CSI)

The N-CSl identifies services offered on a per-network basis by the serving PLMN operator for all subscribers.

4.3.4  Terminating CAMEL Subscription Information (in the GMSC) (T-CSI)

This subclause defines the contents of the Terminating CAMEL Subscription Information.

4.34.1 TDP List
The TDP List indicates on which detection point triggering shall take place.

The following trigger detection points are possible: DP Terminating_Attempt_Authorised, DP T_Busy, and
DP T_No_Answer.

4.3.4.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing. Different gsmSCF addresses may be associated to different TDPs.

4.3.4.3 Service Key

The Service Key identifies to the gsmSCF the service logic. Different Service Keys may be associated to different
TDPs.

4.3.4.4 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the
gsmSSF to gsmSCF dialogue. A default call handling shall be associated to each Service Key.

4345 DP criteria

The DP criteria indicate whether the gsmSSF shall request the gsmSCF for instructions.
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4.3.4.6 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service.

The HLR shall not includein a CSl which it sendsto a GMSC any datafor a CAMEL phase later than that which the
CAMEL capahility handling indicates. Different CSls may contain different values of CAMEL Capability Handling.

NOTE: If CAMEL is not supported or if alower phase of CAMEL is supported in the GMSC, the HLR can
decide on a subscriber basisto apply ODB, perform normal call handling or perform operator specific
handling (e.g. support of alower version of CSl).

4.3.4.7 CSl state

The CSl state indicates whether the T-CSl is active or not.

4.3.4.8 Notification flag

The notification flag indicates whether the change of the T-CSI shall trigger Notification on Change of Subscriber Data
or not.

4.3.5 VMSC Terminating CAMEL Subscription Information (VT-CSI)

This subclause defines the contents of the Terminating CAMEL Subscription Information for the VM SC.

4351 TDP List
The TDP List indicates on which detection point triggering shall take place.

The following trigger detection points are possible: DP Terminating_Attempt_Authorised, DP T_Busy, and
DPT_No_Answer.

4.35.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing. Different gsmSCF addresses may be associated to different TDPs.

4.3.5.3 Service Key

The Service Key identifies to the gsmSCF the service logic. Different Service Keys may be associated to different
TDPs.

4.35.4 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested in case of error in the
gsmSSF to gsmSCF dialogue. A default call handling shall be associated to each Service Key.

4.35.5 DP criteria

The DP criteria indicate whether the gsmSSF shall request the gsmSCF for instructions.

4.3.5.6 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service.

The HLR shall not includein a CSl which it sendsto a VLR any datafor a CAMEL phase later than that which the
CAMEL capability handling indicates.

NOTE: If CAMEL is not supported or if alower phase of CAMEL is supported in the VLR, the HLR can decide
on a subscriber basis to apply ODB, perform normal call handling or perform operator specific handling
(eventually support of alower version of CSl).
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4.3.5.7 CSl state

The CSl state indicates whether the VT-CSI is active or not.

4.3.5.8 Notification flag
The netification flag indicates whether the change of the VT-CSI shall trigger Notification on Change of Subscriber
Data or not.

4.3.6 Other CAMEL data

4.3.6.1 Location information/Subscriber state Interrogation

This data indicates whether additional subscriber information shall be sent to the GMSC as part of the terminating call
handling.

- anindication that the HLR shall send the location information of the called subscriber.

- anindication that the HLR shall send the subscriber state of the called subscriber.
4.3.6.2 Translation Information Flag CAMEL Subscription Information (TIF-CSI)

4.3.6.2.1 Translation Information Flag

A flag (TIF) inthe CAMEL Subscriber datain the HLR indicates, when the subscriber registers a forwarded-to number,
that the HLR shall not attempt to perform any translation, number format checks, prohibited FTN checks, call barring
checks (cf. 4.7.2).

If the flag is absent, thisindicates that atrandation is needed in the HLR and the usual procedure applies as defined in
the current version of TS GSM 03.82. In particular, the interaction with barring services shall be performed by the HLR
at the registration of the FTN.

A flag (TIF) in the CAMEL Subscriber datain the VLR indicates, when the subscriber registers a forwarded-to number,
that the VLR shall not attempt to perform any translation, number format checks, prohibited DTN checks, call barring
checks (cf. 4.7.2).

If the flag is absent, thisindicates that atrandation is needed in the VLR and the usual procedure applies as defined in

the current version of TS GSM 03.82. In particular, the interaction with barring services shall be performed by the VLR
at the registration of the DTN.

4.3.6.2.2 Notification flag

The notification flag indicates whether the change of the TIF-CSI is notified to the gsmSCF or not.

4.4 Description of CAMEL BCSMs

4.4.1 General Handling
The BCSM s used to describe the actions in an MSC/GM SC/V M SC during originating, forwarded or terminating calls.

The BCSM identifies the pointsin basic call processing when Operator Specific Service (OSS) logic instances
(accessed through the gsmSCF) are permitted to interact with basic call control capabilities.

Figure 4.2 shows the components that have been identified to describe aBCSM.
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Figure 4.2: BCSM Components

4.4.2 Originating Basic Call State Model (O-BCSM)

4421 Description of O-BCSM
The O-BCSM s used to describe the actionsin an MSC during originating (MSC) or forwarded (MSC or GMSC) calls.

When encountering a DP the O-BCSM processing is suspended at the DP and the MSC/GM SC indicates this to the
gsmSSF which determines what action, if any, shall be taken in case the DP is armed.
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Figure 4.3: Originating BCSM for CAMEL
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The following table defines the different DPs which apply to mobile originating and forwarded calls.

Table 4.1: Description of O-BCSM DPs in the MSC

CAMEL Detection Point: DP Type Description:

DP Collected_Info TDP-R Indication that the O-CSl is analysed. This DP is also
used for gsmSCF initiated call setup. In this case the
DP is neither triggered nor reported.

DP Analysed_Information TDP-R (note 2) | Availability of routeing address and nature of address.

DP Route_Select_Failure TDP-R (note 3), | Indication that the call establishment failed
EDP-N, EDP-R

DP O_Busy EDP-N, EDP-R | Indication that:

- a busy indication is received from the terminating
party,

- a not reachable event is determined upon a cause IE
in the ISUP release message.

DP O_No_Answer EDP-N, EDP-R | Indication that an application timer associated with the
O_No_Answer DP expires

DP O_Answer EDP-N, EDP-R | Indication that the call is accepted and answered by
the terminating party.

DP O_Disconnect EDP-N, EDP-R | A disconnect indication is received from the originating
party or from the terminating party.

DP O_Abandon EDP-N, EDP-R | Indication that a disconnect indication is received from
the originating party during the call establishment
procedure

NOTE 1: The DPs are defined in ITU-T Q.1224 ([6]).

NOTE 2: For TDP-R Analysed_Information new relationship to gsmSCF is opened.

NOTE 3: DP Route_Select_Failure shall be reported as TDP-R when there is no relationship to
gsmSCF. If a relationship to gsmSCF is already open, it shall be reported as EDP-R or EDP-
N if armed so.

44211 Description of the call model (PICs)

This subclause describes the call model for originating and forwarded calls. For each PIC a description can be found of
the entry events, functions and exit events.

It should be noted that although the names used for PICs match those used in ITU-T Q.1214 [6] the specific
descriptions differ.

4421.1.1 O_Null & Authorise_Origination_Attempt_Collect_Info

Entry events:
- Disconnection and clearing of a previous call (DP O_Disconnect) or default handling of exceptions by
gsmSSF/(G)M SC completed.

- Abandon event is reported from Analyse_Information or Routing and Alerting PIC.
- Exception event is reported.

Actions:
- Interfaceisidled.

- Originating call: SETUP message containing the dialled number isreceived from MS.
- Originating call: The supplementary service "barring of all outgoing calls" is checked and invoked if necessary.

- Originating call: The ODB category "barring of all outgoing calls' is checked and ODB isinvoked if necessary.
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NOTE: the ODB category "barring of all outgoing calls when roaming" causes the HLR to send the category
"barring of al outgoing call" if the VLR is not in the HPLMN.
- Originating call: CUG checks done in the originating MSC/V LR are performed.
- Information being analysed e.g., O-CSl is analysed.

Exit events:
- Originating CSl is analysed.

- An exception condition is encountered. For this PIC, if the call encounters one of these exceptions during the
PIC processing, the exception event is not visible because there is no corresponding DP. Example exception
condition: Calling party abandons call.

4421.1.2 Analyse_Information

Entry events:
- Originating CSl isanalysed. (DP Collected Info).

- New routeing information is received when Busy event, Route Select Failure event, Not Reachable event or No
Answer event isreported from Routing and Alerting PIC.

- New routeing information is received when Disconnect event is reported from O_Active PIC.

Actions:
- Compare the called party number with the dialled services information.

Exit events:
- Availability of routeing address and nature of address. (DP Analysed Information)

- An exception condition is encountered (e.g. wrong number)- this leads to the O_Exception PIC.

- Calling party abandons the call- this leads to the O_Abandon DP.

44.2.1.1.3 Routing & Alerting

Entry events:
- Availability of routeing address and nature of address. (DP Analysed_|nformation).

Actions:
- Information is being analysed and/or translated according to dialling plan to determine routeing address.

- Routeing address being interpreted.

- Originating call: Outgoing barring services and ODB categories not already applied are checked and invoked if
necessary.

- Cadl isbeing processed by the terminating half BCSM. Continued processing of call setup (e.g., ringing) is
taking place. Waiting for indication from terminating half BCSM that the call has been answered by terminating

party.

Exit events:
- Indication from the terminating half BCSM that the call is accepted and answered by terminating party.
(DP O_Answer)

- An exception condition is encountered - thisleads to the O_Exception PIC.

- Cdlling party abandons the call- this leads to the O_Abandon DP.

- A busy indication is received from the terminating party - thisleads to the O_Busy DP.

- A not reachable indication is received from the terminating party - thisleadsto the O_Busy DP.
- Attempt to select the route for the call fails - this leads to the Route_Select Failure DP.

- If the no reply timer expiresand DP O_No_Answer isarmed - thisleads to the O_No_Answer DP.
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442114 O_Active

Entry events:
- Indication from the terminating half BCSM that the call is accepted and answered by the terminating party.
(DP O_Answer)

Actions:
- Connection established between originating party and terminating party. Call supervision is provided.

- Cadl releaseis awaited.

Exit events:
- A disconnection indication is received from the originating party, or received from the terminating party viathe
terminating half BCSM. (DP9 - O_Disconnect)

- An exception condition is encountered.

442115 O_Exception

Entry events:
- An exception condition is encountered. In addition to specific examples listed above, exception eventsinclude
any type of failure, which means that the normal exit events for a PIC can not be met.

Actions:
- Default handling of the exception condition is being provided. This includes general actions necessary to ensure
that no resources remain inappropriately allocated such as:

- If any relationship exists between the gsmSSF and the gsmSCF send an error information flow closing the
relationships and indicating that any outstanding call handling instructions will not run to completion

- The (G)MSC/gsmSSF should make use of vendor-specific procedures to ensure rel ease of resources within
the (G)M SC/gsmSSF, so that line, trunk and other resources are made available for new calls.

Exit events:
- Default handling of the exception condition by gsmSSF/(G)M SC completed.

4.4.3 Terminating Basic Call State Model (T-BCSM)

4431 Description of T-BCSM
The T-BCSM is used to describe the actionsin a GMSC and in a VM SC during terminating calls.

When encountering a DP the T-BCSM processing is suspended at the DP and the GMSC / VM SC indicates this to the
gsmSSF which determines what action, if any, shall be taken in case the DP is armed.
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Figure 4.4: T-BCSM in the GMSC / VMSC

In the following table the different DPs (in the T-BCSM) are described.
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Table 4.2: Description of T-BCSM DPs in the GMSC / VMSC

CAMEL Detection Point: DP Type Description:

DP Terminating_Attempt_ TDP-R Indication that the T-CSI / VT_CSI is analysed.
_Authorised

DP T_Busy TDP-R (note 2), | Indication that:

EDP-N, EDP-R

- a busy indication is received from the destination
exchange,

- Busy event is determined in the visited MSC,

- Not reachable or call establishment failure event is
determined from the HLR response or upon a cause
IE in the ISUP release message.

DP T_No_Answer

TDP-R (note 2),

Indication that an application timer associated with

EDP-N, EDP-R |the T_No_Answer DP expires
DP T_Answer EDP-N, EDP-R | Call is accepted and answered by terminating party
DP T_Disconnect EDP-N, EDP-R | A disconnect indication is received from the
terminating party or from the originating party.
DP T_Abandon EDP-N, EDP-R A disconnect indication is received from the

originating party during the call establishment

procedure

NOTE 1:
NOTE 2:

The DPs are defined in ITU-T Q.1224 ([6)).
DP T_No_Answer and DP T_Busy shall be reported as TDP-R when there is no relationship

to gsmSCF. If a relationship to gsmSCF is already open, it shall be reported as EDP-R or

EDP-N if armed so.

Description of the call model (PICs)

can be found of the entry events, functions, information available and exit events.

It should be noted that although the names used for PICs match those used in ITU-T Q.1224 [6] the specific
descriptions differ.

443111

T_Null

Entry events:

Disconnection and clearing of a previous call (DP T_Disconnect) or default handling of exceptions by gsmSSF /
GMSC/ VM SC completed.

Abandon event is reported from Terminating Call Handling PIC ;

Exception event is reported.

Actions:

Interfaceisidled.

ISUP_IAM is received, the appropriate information is analysed.

Send_Routeing_Info information flow is sent to HLR in case of GM SC.

Send _Info_For_Incoming_Call information flow is sent to VLR in case of VM SC.

In case of GMSC:

- The supplementary services "barring of al incoming calls" and "barring of incoming calls when roaming" are

checked and invoked if necessary.

ETSI




(3G TS 23.078 version 3.3.0 Release 1999) 40 ETSI TS 123 078 V3.3.0 (2000-01)

- The ODB categories "barring of al incoming calls' and "barring of incoming calls when roaming" are
checked and ODB isinvoked if necessary.
- The supplementary service "CUG" is checked and invoked if necessary.

- T-CSI/VT-CSl isreceived and analysed.

Exit events:
- Responseisreceived from HLR / VLR and terminating CSI (if available) is analysed.

- An exception condition is encountered. For this PIC, if the call encounters one of these exceptions during the
PIC processing, the exception event is not visible because there is no corresponding DP.

Example exception condition is:

- Cdling party abandons call.

443.1.1.2 Terminating Call Handling

Entry events:
- Responseisreceived from HLR / VLR and terminating CSI (if available) is analysed.
(DP Terminating_Attempt_Authorised),

- New routeing information is received when Busy event or No Answer event is reported from Terminating Call
Handling PIC,

- New routeing information is received when Disconnect event is reported from T_Active PIC.

- New routeing information is received when the terminating party not reachable is reported from Terminating
Call Handling PIC.

NOTE: TheHLR may use MAP signalling to indicate to the GM SC before the call is extended to the destination
VMSC that the terminating party is not reachable, or the destination VM SC may use telephony signalling
to indicate to the GM SC after the call has been extended to the destination VM SC that the terminating
party is not reachable.

Actions:
- Theresponse fromHLR / VLR isanalysed.

- Routeing address and call type being interpreted. The next route or terminating access is being selected.
- Theterminating party is being aerted. Waiting for the call to be answered by terminating party.
- The GSM supplementary service call forwarding isinvoked if necessary.

Exit events:
- Cdl isaccepted and answered by terminating party.

- An exception condition is encountered - this leads to the T_Exception PIC. Example exception conditions: the
call setup to the M SC/GM SC was not successful.

- Cdling party abandonsthe call - thisleads to the T_Abandon DP.

- Theterminating accessis busy in the VM SC or a busy indication is received from the destination exchange in
the GMSC - thisleadsto the T_Busy DP.

- Not reachable event detected or failure of attempt to select the route for the terminating leg in GMSC or the MS
cannot be reached in the VM SC - thisleadsto the T_Busy DP.

- If noreply timer expiresand DP T_No_Answer isarmed - thisleadsto the T_No_Answer DP.

443.1.1.3 T_Active

Entry events:
- Indication that the call is accepted and answered by the terminating party. (DP T_Answer)
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Actions:

- Connection established between originating party and terminating party. Call supervision is being provided.

- Call release is awaited.

Exit events:
- A disconnection indication is received from the terminating party, or received from the originating party viathe
originating half BCSM. (DP T_Disconnect)

- An exception condition is encountered. In addition to specific examples listed above, exception eventsinclude
any type of failure that means that the normal exit eventsfor a PIC can not be met.

443114 T_Exception

Entry events:
- An exception condition is encountered. In addition to specific examples listed above, exception eventsinclude
any type of failure, which means that the normal exit events for PIC cannot be met.

Actions:
- Default handling of the exception condition is being provided. This includes general actions necessary to ensure
that no resources remain inappropriately allocated such as:

- If any relationship exists between the gsmSSF and the gsmSCF send an error information flow closing the
relationships and indicating that any outstanding call handling instructions will not run to completion

- TheGMSC/VMSC / gsmSSF should make use of vendor-specific procedures to ensure rel ease of resources
within the GMSC / VM SC / gsmSSF, so that line, trunk and other resources are made available for new calls.

Exit events:

- Default handling of the exception condition by gsmSSF/GM SC compl eted.
4.4.4 Rules for Implicit Disarming of Event Detection Points'
The following tables give the rules for implicit disarming of event detection points.

Implicit EDP disarming rules are specified in the tables below for Originating BCSM and respectively Terminating
BCSM. Each table specifies which EDP's shall be disarmed (i.e. MonitorMode set to Transparent) if/when each EDP is
encountered, irrespective of the EDP's MonitorMode (Transparent, NotifyAndContinue, or Request).

When EDP' s armed with MonitorMode ‘Request’ (EDP-R’s) are encountered, any implicit EDP disarming shall take
place before reporting the EDP and transiting the gsmSSF to the WFI state (if not already suspended in the WFI state).

If the BCSM has encountered DP O/T_Answer then an originator release must be detected as a DP O/T_Disconnect.

NOTE: Therulesare designed for usein a Single Point of Control configuration and may require further
enhancements if they were to be used in a Multiple Points of Control configuration. Enhancements to
these rulesin order to cover all aspects of MPC will have to be catered for in the next CAMEL Phase.

Thetable entry 'X' means that if one DP occurs (independently of arming and reporting to the gsmSCF) the marked one
isimplicitly disarmed.

It shall be possible to rearm explicitly an implicitly disarmed DP, e.g. for follow on call.
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Table 4.3: Implicit disarmed DPs in the O-BCSM

Encountered DP Implicit disarmed DPs
DP4 |DP5 |DP6 |DP7 |DP9 DP9 DP 10
Cleg | PLeg

DP4 Route_Select_Failure X X X X X

DP5 O_Busy X X X X X

DP6 O_No_Answer X X X X X

DP7 O_Answer X X X X X
DP9 O_DisconnectC Leg X X
DP9 O _DisconnectP Leg X X X X X

DP10 O Abandon X X

Table 4.4: Implicit disarmed DPs in the T-BCSM
Encountered DP Implicit disarmed DPs
DP 13 (DP14 |(DP15 |(DP 17 DP 17 DP 18
P Leg C Leg

DP13 T Busy X X X X

DP14 T _No_Answer X X X X

DP15 T_Answer X X X X
DP17 T Disconnect P Leg X X
DP17 T_Disconnect C Leg X X X X

DP18 T_Abandon X X

4.4.5 BCSM Modelling of Call Scenarios

This subclause describes how the BCSM s defined above are used to model GSM call scenarios. For each scenario the
used and unused BCSM s involved in the call are shown.

In some cases these models may have an allocation to physical nodes different from that shown. However, the physical
separation of the logic functions shown shall not impact the modelling. This subclause describes the call scenarios
without optimal routeing. If optimal routeing isinvoked the physical configurations may be different from those shown,
but the modelling is not changed.

CAMEL may be applied simultaneously and independently for each GSM subscriber involved in acall. Thisis not
shown in these scenarios.

Subscribers other than those being served by CAMEL may be either PSTN subscribers, other GSM subscribers or any
other addressable subscriber.

445.1 Mobile Originated Call

The O-BCSM for the call from A to B (labelled "O(A-B)") isinvoked if the A-party has an active O-CSl. A control
relationship with gsmSCF (1) will be created.
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CAMEL relationship

A-Party B-Party

Figure 4. 5: BCSM Scenario for Mobile Originated Call

4452 Mobile Terminated Call at the GMSC / VMSC

The T-BCSM for the call from A to B (labelled "T(A-B)") isinvoked if the B-party has an active T-CSI (in GMSC) or
VT-CS (in VMSC). A control relationship with gsmSCF (1) / gsmSCF (2) will be created.

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneously. The two gsmSCF endpoints of the
relationships are treated independently.

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different entities.

CAMEL relationship CAMEL relationship

VMSC
gsmSSHCCF

GMSC
gsSmSSHCCF

B-Party

O(A-B)

A-Party

Figure 4.6: BCSM Scenario for Mobile Terminated Calls at the GMSC / VMSC

4.45.3 Call Forwarding at the GMSC / VMSC

The T-BCSM for the call from A to B (labelled "T(A-B)") isinvoked if the B-party has an active T-CSI (in GMSC) or
VT-CSl (in VMSC). A control relationship with gsmSCF (1) will be created. Following processing at the GMSC /
VMSC the call will be extended to the VM SC serving the B-party. This VM SC may be physically integrated with the
GMSC.

A new call legto a"C" party is created if:

- aGSM call forwarding supplementary service forwards the call to C. In this case O-BCSM O(B-C) is aways
invoked for the forwarding party if an O-CSl has been received by the GM SC from the HLR; or
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- aCAMEL servicein acontrol relationship with T(A-B) performs a CAMEL -based call forwarding by using a
Connect information flow. In this case O-BCSM O(B-C) is created. The O-BCSM opens a control relationship if
the following conditions are met:

- The subscriber has an active O-CS| or there is an active N-CS| or thereis an active D-CSI.

- Thetriggering criteria are satisfied.

- Thelast Connect operation included the "O-CSl applicable" flag. This flag affectsto O-CSl only.
A control relationship with gsmSCF (2) will be created.

The relationships with gsmSCF (1) and gsmSCF(2) may exist simultaneously. The two relationships are treated
independently at the GMSC. The BCSM T(A-B) and BCSM O(B-C) are linked by an internal interface whichis
assumed to behave in asimilar way to an ISUP interface.

The nodes gsmSCF (1) and gsmSCF (2) may be the same or different physical entities.

4

CAMEL relationship (1) ' CAMEL relationship (2)

Internal "ISUP-
like" interface

GMSC/VMSC
gsmSSF/CCF

B-Party
"surrogate”

O(A-B)

T(B-C)

Figure 4.7: BCSM Scenario for Call Forwarding at the GMSC / VMSC

4.5 Procedures for CAMEL

The SDLsin this specification illustrate how CAMEL modifies the normal call handling. They do not attempt to show
all the details of call handling in nodes that support CAMEL . Relevant parts of 3G TS 23.018 [3] apply in addition to
these SDLs. For example, some inputs leading to unsuccessful call attempts are not shown on these diagrams -
corresponding clausesin 3G TS 23.018 [3] apply.

Note that in some SDL processes and procedures the Rel ease message may be sent on both an access interface and an
inter-switch interface. If the message is sent on a UNI, its effect is the same as a Rel ease transaction message.

Thetext in this clause is a supplement to the definition in the SDL diagrams ; it does not duplicate the information in
the SDL diagrams.

45.1 Overall SDL architecture

The following diagram shows the overall architecture for the SDL diagrams.
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TS

CAP intérface

' gsmSRF} ------------------------
| CAPrelay gsmSSF

N interface
e . Interndl interface
Internal interface .
.......... s----------2%] OCH_MSC
Mobile A interface ISUP interface Destination
Station exchange

Figure 4.8a: Outgoing case (gsmSSF relay)

__________ gsmSCl
CAPintgrfacs™ CAPintérface
gsmSRF or
Assisting SSP gSMSSF
.......... Internal interface
ISUP iriterface
e OCH_MSC _

Mobile A interface ISUP interface Destination
Station exchange

Figure 4.8b: Outgoing case (direct path gsmSCF to gsmSRF or assist with relay)
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CAP interface CAP interface
CAPrelay . . CAPrelay
| ggnSRF _|[1t?r_ch? ...... |_nt_e|_’f§1c_e ..... | ggnSRF
._—_l’ gsmSSF gsmSSF 0
Internah interface Internd interface Internal interface Internal interface”
Originating |- - - = - - - - - ‘A MT.GMSC  f--eemaan MT_CFMSC p%euecmnannnn Destination
exchange ISUP Internal ISUP ISUP exchange
interface interface interface
Figure 4.8c: Terminating GMSC case (gsmSSF relay)
JosmsC JosmsCH..
CAP inte’faqg_’-""" CAPintérface CAP interface o ~CAP interface
gsmSRF or gsrﬁSRF or
assisting gsmSSF gsmSSF assisting
SSP SSP
IéURj.nterface Interndl interface Internal interface ISUP interface
Originating MT_GMSC MT_CF_MSC o Destination
exchange ISUP Internal ISUP ISUP exchange
interface interface interface

Figure 4.8d: Terminating GMSC case (direct path gsmSCF to gsmSRF or assist with relay)
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G EES
CAP intérface CAP interface
CAP relay CAP relay
| gsmSRF |nterface ........... interface | gSMSRF
[ | gsSmSSF gsSmSSF | -
Inter?iél.jnterface Internal interface Internal interface  Internal interf.a'pe"“'
Originating ICH_MSC MT_CF_MSC g’ Destination
exchange | 1SUP Internal 1SUP ISUP exchange
interface interface interface
NOTE: The ICH_MSC may also be connected via an A interface to the terminating Mobile Station.

Figure 4.8e: Terminating VMSC case (gsmSSF relay)

_|gsmSC
CAPinterface. CAPintérface

gsmSRF or

assisting gsmSSF

SSP
ISUPl nterface Interndl interface

Originating ICH_MSC

exchange 'SU P

interface

Internal ISUP
interface

CAPinterface o ~CAP interface
gsmSRF or
gsmSSF assisting
SSP
Internal interface  1SUP interface
MT_CF MSC |« Destination
.ISUP exchange
interface

NOTE:

The ICH_MSC may also be connected via an A interface to the terminating Mobile Station

Figure 4.8f: Terminating VMSC case (direct path gsmSCF to gsmSRF or assist with relay)
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CAPrelay
interface

~
-~
~

Internal’ interface

~
~

Initiating
MSC

ISUP interface

TS

CAP intérface

Assisting_gsmSSF

Internd interface

Assisting_MSC

4521

The functional behaviour of the originating VM SC is specified in 3G TS 23.018 [3]. The procedures specific to
CAMEL are specified in this subclause :

The procedure Send_Access Connect_If Required is specified in 3G TS 23.018 [3].

Figure 4.89: Assisting case

Handling of mobile originated calls

Handling of mobile originated calls in the originating MSC

Procedure CAMEL_OCH_MSC_INIT,
Procedure CAMEL_OCH_MSC_ANSWER,
Procedure CAMEL_OCH_MSC1,
Procedure CAMEL_OCH_MSC2,
Procedure CAMEL_OCH_MSC DISC1,
Procedure CAMEL_OCH_MSC_DISC2,
Procedure CAMEL_OCH_MSC DISC4,
Procedure CAMEL_OCH_ETC,
Procedure CAMEL_OCH_CTR,
Procedure CAMEL_Start TNRy,
Procedure CAMEL_Stop_TNRYy.

Procedure CAMEL_Store Destination Address

The following paragraphs gives details on the behaviour of the MSC in the procedure CAMEL_OCH_MSC _INIT,
CAMEL_OCH_ETC, CAMEL_OCH_ANSWER and CAMEL_Store Destination_Address.
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45211 Actions of the MSC on receipt of Int_Error
The MSC checks the default Call Handling parameter in the relevant CSI.

If the default call handling isrelease call, a Release is sent to the MS and an Abort to the VLR. The MSC then releases
all call resources and the procedure CAMEL_OCH_MSC _INIT ends.

If the default call handling is continue call, the M SC continues processing without CAMEL support. It sends
Send_Info_For_Ougoing_Call to the VLR and waitsin state Wait For MO_Call_Resuilt.

45212 Actions of the MSC on receipt of Int_Continue

The M SC continues processing without any modification of call parameters. At DP_Analysed Information it sends
Send_Info_For_Ougoing_Call to the VLR and waitsin state Wait_ For MO_Call_Resuilt.

45.2.1.3 Actions of the MSC on receipt of Int_Continue_With_Argument

The M SC continues processing with modified call parameters. The MSC shall replace the call parameters by the
information received in the Int_Continue_With_Argument message. Call parameters which are not included in the
Int_Continue_With_Argument message are unchanged.

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

452.1.4 Actions of the MSC on receipt of Int_Connect

The MSC continues processing with modified call parameters. The MSC shall transparently modify the call parameters
with the received information. The MSC then sends a PROGRESS message to the M S. Call parameters which are not
included in the Int_Connect message are unchanged.

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

The network signalling system shall indicate that thisis an internal network number.

At DP_Analysed_Information the MSC sets the O-CSl suppression parameter, sends a Send Info For Outgoing Call to
the VLR and waitsin state Wait_For MO_Call_Result.

45.2.1.5 Actions of the MSC on receipt of Int_Release_Call

A Releaseis sent to the MS, an abort to the VLR and a Release is sent to the destination exchange. The release cause
received inthe Int_Release Call isused. The MSC then releases all call resources and the procedure
CAMEL_OCH_MSC_INIT ends.

45216 Action of the MSC in procedure CAMEL_OCH_MSC_ANSWER

If the MSC received a destination address from the GMSC in the ISUP Answer or Connect message, the MSC relays
the destination address to the gsmSSF in the Int. DP_O_Answer message.

NOTE: The sending of e-parameters by the gsmSCF after receiving the DP_O_Answer indication may beto late.

45217 Action of the MSC in procedure CAMEL_OCH_ETC

In procedure CAMEL_OCH_ETC (sheet 2) the MSC will remain in the Wait_For_Assisting Answer state until it
receives an ISUP Answer Message (ANM) or timeout occurs. Thisisto ensure that a call record is always generated for
every successful establishment of atemporary connection to a gsmSRF, especially in the case where the connection is
between PLMNs.

NOTE: Thismeansthat it may not be possible to access an SRF which does not generate an |SUP Answer
Message (ANM).

If a Progress message is sent towards the M S the progress indicator shall indicate "In Band Information”.
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45.2.1.8 Action of the MSC in procedure CAMEL_Store_Destination_Address

The Int_Store DA message carries the value of the global variable Destination address and the parameters OR and
Forwarding received in the procedure call.

Procedure CAMEL_MO_Dialled_Services

1(1)
‘Procedure in the MSCto 2 # Signals to/from the left are
‘process CAMEL dialed services to/from the BSS; signals to/from
‘for mobile originated calls the right are
”””””””” to/from the VLR. ¥
CAMEL_
$DS_MO_INIT]

Fall Abort

>

Result?

Pass

4

'Set D-CSI
suppression’

CAMEL
IDS_MO_TNIT

>

Fall Abort

Result?

CAMEL_OCH|| Pass
MSC1

em

'Set N-CSI
suppression’

No Reconnect:=
True
Release Wait_For
transactio MO_Call_
1 __Result
Result=
Pass Send Info. Complete Release
For Outgoify Call transactio
) '‘Destination
Int_O_Excepfion address = Abort
Called Party
Number'
Release CAMEL_OCH)||
fransactio MSC_DISCA4|
Result= Result= Result=
Fail Pass Fail

Figure 4.9a: Procedure CAMEL_MO_Dialled_Services (sheet 1)
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Procedure CAMEL_OCH_MSC_INIT

+/* Procedure in the MSC to perform F Signals to/from the right are
'CAMEL handling for an outgoing ‘

1(4)

toffrom the gsmSSF. */
.call request */

No

Result= Allocate
pass call reference
number

Answer_Received :=
False

Store original
call parameters

Int_Invoke
(O-Cs))

Int_ gsmSSF_
Invoked

Result= Int DP_
fail Collected_
Info

Release
Int_error

Int_O_Exception

Result=
DP fail
Collected_

Figure 4.10a: Procedure CAMEL_OCH_MSC_INIT (sheet 1)
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Procedure CAMEL_OCH_MSC_INIT

+/* Procedure in the MSC to perform

'CAMEL handling for an outgoing

.call request */

DP

,,,,,,,,,,,,,,,,,,,, | _Collected

2(4)

I Signals to/from the left are
toffrom the BSS; signals to/from
the right are to/from the gsmSSF if
not otherwise stated. *

Int_Contin< Int_Connect

Abort

a:s At? Progress
Yes No

'Modify call ‘Modify call
arameters with parameters with
eived anormat on' receied hnfo rmation’

7l
'‘Set O-CSl

suppression’

Result=
Pass

Wait_For
MO_Call_

Release

Result=
fail

Int_O_Exception

~ _FromVLR Complete

cal o —zFromVLR

'‘Destination

address :=

Called Party
Number'

Result=
pass

Figure 4.10b: Procedure CAMEL_OCH_MSC_INIT (sheet 2)
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Procedure CAMEL_OCH_MSC_INIT 3(4)
/* F’>récieciiuireiir71 tihé MSC tb bérfofmT - [* Signals to/from the right are to/from
'CAMEL handling for an outgoing ‘ the gsmSSF if not otherwise stated. */

.call request */ ‘

< % DP_Collected_Info

Int_Establish”_ Int_Connect” To
Temporary, Resource \_
Connection

CAMEL_OCH_ETC CAMEL_OCH_CTR
\ \
No Yes
Result=
fail

P_Collected
_Info

Figure 4.10d: Procedure CAMEL_OCH_MSC_INIT (sheet 3)
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Procedure CAMEL_OCH_MSC_INIT 4(4)
/* F’>récieciiuireiir71 tihé MSC tb bérfofmT - /¥ Signals to/from the left are
'CAMEL handling for an outgoing ‘ toffrom the BSS; signals to/from
.call request */ ‘ the right are to/from the gsmSSF. *

DP_Collected_info
DP_Analysed_Information

Wait_For_MO_Call_Result

Release

Int DP_O __ don

Int_continué

Result:=
fail

Figure 4.10e: Procedure CAMEL_OCH_MSC_INIT (sheet 4)
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Procedure CAMEL_SDS MO _INIT 1(2)

: ﬁ’rci)cédiu fe {n the MSC tf) p;er:fo}n; . F Signals to/from the left are

+CAMEL handling for a subscribed to/from the BSS; signals to/from the right are
‘Dialled Service to/from the gsmSSF. */

Result=
Pass

Allocate Call
Reference Number

K
K

Store Original
Call Parameters

Int_Invoke_
gSMSSF

Wait_for_
gsmSSF_Invoked

IR

Int_gsmSSF_ Release
Invoked transactio
Int_DP_ )
Analysed Int_O_Exception
Info -

DP_ Result=
Analysed_ Abort

Infa

Figure 4.11a: Procedure CAMEL_SDS_MO_Init (sheet 1)
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Procedure CAMEL_SDS MO _INIT 2(2)
: ﬁ’rci)cédiu fe {n the MSC tf) p;er:fo}n; . F Signals to/from the left are
+CAMEL handling for a subscribed to/from the BSS; signals to/from the right are
‘Dialled Service to/from the gsmSSF. */

DP_
Analysed_
[ [ \ [

\
Ig;T |Releas< Int_Error Int_Comjn< Int_Conne< Release

transactio
|

'Modify call
parameters with
Yes recaeived information’
No
Int. DP_O_
Abandon
Result= Result= Result= Result=
Fail Pass Pass Abort

¥ Q¥ ® &

Figure 4.11b: Procedure CAMEL_SDS_MO_INIT (sheet 2)
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Procedure CAMEL_NDS_ MO _INIT

1(2)
: F;rc;cédijré irn Ihe MS,C,K,) prerrforrrr; o : F Signals to/from the right are
+CAMEL handling for a network } toffrom the gsmSSF. */
'Dialled Service for mobile originated calls

No

Result=
Pass

Allocate Call
Reference Number

k
K

Store Original
Call Parameters

Int_Invoke
gsSmSSF

Wait_for_
g$mMSSF_Invoked

Int_gsmSSF_ Release
Invoked fransactiof
Int_DP_ !
Analysed Int_O_Excepfion
Infa -

DP_ Result=
Analysed_ Abort

Infa

Figure 4.12a: Procedure CAMEL_NDS_MO_INIT (sheet 1)
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Procedure CAMEL_NDS_ MO _INIT 2(2)

Procedure in the MSC to perform
+CAMEL handling for a network

'Dialled Service for mobile originated calls

the right are to/from the gsmSSF
not otherwise stated. */

[+ Signals to/from ﬁ
if

DP_
Analysed_

Int_Release” " Release
cail < Int_Error Int_Conun< Int_Conne< ransactio

'Modify call
arameters with
Yes redeied information'
No

Int_ DP_O_

Abandon
Result= Result= Result= Result=

Fail Pass Pass Abort

R Q¥ ® &

Figure 4.12b: Procedure CAMEL_NDS_MO_INIT (sheet 2)
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Procedure CAMEL_OCH_MSC_ANSWER 1(1)
./ Procedure in the MSC to - . F Signals to/from the leftare
: handle an outgoing call % | toffrom the BSS; signals to/from

,,,,,,,,,,,,,,,, ‘ the right are to/from the gsmSSF if
not otherwise stated. *

No

Result:=
pass

Answer_Received :=
True

P_O_Answea

. ~ 'Fromdestination
Int_Cont|n< Int_ReIeas< Release Release "exchange

CAMEL _OCH|| CAMEL _OCH||
Pardmeters present? Release MSC_DISCL MSC_DISC2
Yes ‘
No
- Release
'Modify call v
parameters with es
received information’
Result= No Answer_Received ;=
pass False
Release Release
| Result=
Result= reconnect
fail

Figure 4.13a: Procedure CAMEL_OCH_MSC_ANSWER (sheet 1)
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Procedure CAMEL_OCH_MSC1 1(3)
/* Procedure in the MSC in the: - Signals to/from
‘case of CAMEL handling to the right are to/from the gsmSSF if
.connect a call at DP Busy, not otherwise stated.
Route select failure. */
Busy Other cause
Subscriber Absent
Int DP_Route Result=
Int DP_O_Bysy _Select_ continue
DP_Route_
_Select_
_Fajlure
Int_Connect Int_Continde Int_Error Int_ReIeas<CaJI
N
Modffy call parameters
with received information
Send Info For, ' To process
Reconnected’calll CAMEL_Reconnected
. Call_VLR
reconnected call
From rﬁr(inc’esis 777777 Send Info Fof . From rﬁr(inc’esis 777777
Reconnected call' CAMEL_Reconnected_ Reconnected call' CAMEL_Reconnected_
ons€all_VLR Ack ,Call_VLR
Int_O_Exception
Result= Result= Result=
continue reconnect continue

Figure 4.14a: Procedure CAMEL_OCH_MSCL1 (sheet 1)
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Procedure CAMEL_OCH_MSC1

+/* Procedure in the MSC in the
‘case of CAMEL handling to
.connect a call at DP Busy,

Route select failure. */ j DP_O_Busy
L ‘ DP_Route_Select_Failure

Signals to/from the left are

toffrom the BSS; signals to/from
the right are to/from the gsmSSF if
not otherwise stated.

2(3)

Release

Int DP_O__ don

Int_contin

Result=
continue

Figure 4.14b: Procedure CAMEL_OCH_MSCI1 (sheet 2)
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Procedure CAMEL_OCH_MSC1

3(3)
'Procedure in the MSC in ?hg
'case of CAMEL handling to- Signals to/from the right are to/froml
‘connecta callatDP Busy, , the gsmSSF if nototherwise stated.
iRoute selectfailure.
DP_Route_Select__Failure
DP_O_Busy
Int_Establish
- - Int_Connect_To,
Temporary_ R
C onnection esource
AMEL__OCH_ET CAMEL_OCH_CTR

No

Result:=
continue

) 0

Figure 4.14c: Procedure CAMEL_OCH_MSCL1 (sheet 3)
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Procedure CAMEL_OCH_MSC2

¥ Prodecu/re in the MSC to:
‘connect a call at DP
'No_Answer *

1(3)

Signals to/from
the right are to/from the gsmSSF if
not otherwise stated.

Send Info Fet . From process
Reconnected Call CAMEL_Reconnected_
ons€all_VLR

) Send Info For
Int_O_Execption

Result=
reconnect

Result=
release

7777777777777777 No
Result=
coninue Int DP_O_No_Answer
DP_O_No_Answer
[ [ \
Int_Connect Int_Contin< Int_Error Int_ReIeas«<Cal|
Modify call Result=
parameters wit release
recei ed ipnformation
Send Info F ' To process ,
Reconnected Call CAMEL_Reconnected_ Int_O_Exception
,Call_LVLR
Result:=
release

+From process

Reconnected Call CAMEL_Reconnected

‘Call VLR

Figure 4.15a: Procedure CAMEL_OCH_MSC2 (sheet 1)
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Procedure CAMEL_OCH_MSC2 2(3)

¥ Prodecu/re in the MSC to: Signals to/from the left are

‘connect a call at DP ‘ toffrom the BSS; signals to/from

'No_Answer * ‘ the right are to/from the gsmSSF if

"""""""" é a not otherwise stated.
DP_O_No_Answer

Release

Int DP_O__ don

Int_contin

Figure 4.15b: Procedure CAMEL_OCH_MSC2 (sheet 2)
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Procedure CAMEL_OCH_MSC2

‘Prodecure inthe MS:[O
connect a call at DP }

No_Answer
-

65

DP_O_No_Answer

Int_Establish_
Temporary_
Connection

Int_Connect_To,
Resource

CAMEL_OCH_ETC|

CAMEL_OCH_CTR

Result=
fail?

Result:=
release

DP_O_No_Answer

X

ETSI TS 123 078 V3.3.0 (2000-01)

3(3)

Signals to/from the right are to/fro
the gsmSSF if not otherwise stated.

Figure 4.15c: Procedure CAMEL_OCH_MSC2 (sheet 3)
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Procedure CAMEL_OCH_MSC _DISC1 1(1)
¥ Procedure in the MSC perform
: handling for a call release */

/¥ Signals to/from

the right are to/from the gsmSSF if
not otherwise stated. ¥/

No

Int_Error Int_ReIean<CaJ|
C

o ]

' From destination
Release < - - " exchange

No

'Modify call
parameters with
edeived information'

~ 'To destination
Release "exchange

Int_Error Int_ReIeaséall

ent?

'Modify call
parameters with
received irJormaton'

resul:= result:=
normal_ CAMEL_
i handling

Figure 4.16a: Procedure CAMEL_OCH_MSC_DISCL1 (sheet 1)
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1(2)

Procedure CAMEL_OCH_MSC_DISC?2

+* Procedure in the MSC perform:
: handling for a call release */

Signals to/from the left are

toffrom the BSS orthe process
MT_GMSC,; signals toffrom

the right are to/from the gsmSSF if
not otherwise stated.

No
result:=
normal_
handling
@ Release Int_Contin< Int_Releasé_Call |Int_error Int_Conne<
]
Int DP_ Modify call
O_Disconnect Par@meters present: parameters wit
F legld = 1%/ Yes No received information
'Modify call
parameters with Release
receied information’
DP— —————————
O_Disconnect resul:= To process  *  |Send Info F
CAMEL_ CAMEL_ ., |Reconnected Call
handling Reconnected_,
Call_VLR

Int_Error Int_Continge Int Releasé _Call -
- - - N Wait_For
% 2 [ Reconnected
N L2

result:=
%aArL\{Ijﬁrl;E Send Info For
N " |Reconnected Call " - - "

From process ' -
CAMEL_
Reconnected_ |
Call_VLR

Int O_Exc

Release

resulk:=
CAMEL handling

From process
CAMEL_ ‘
Reconnected_,
Call_VLR

A

Send Info

For
" |Reconnected Call
Ack

nswer Received :=
False

Result=
reconnect

Figure 4.17a: Procedure CAMEL_OCH_MSC_DISC2 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2 2(2)
:;‘ro’ee;ﬁur’e i;1 1;16 r’VIS’C ;ner’formm\1
shandling for acallrelease
o 7‘ Signals to/from the rig ht are to/from %
the gsm SSF if not otherwise stated.

EéPioiDisco nnect_P

lrnelFﬂEslabhsh_ Int_Connect_Tg__
pora‘ny7 Resource
Connection

GAMEL_OCH_ETQ OAMEL_OCH_CTR

Result:=
release

I.'éPiOiDisconnectip @

Figure 4.17b: Procedure CAMEL_OCH_MSC_DISC2 (sheet 2)
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Procedure CAMEL_OCH_MSC_DISC4 1(1)

'/ Procedure in the MSC perform
' 1 *
'CAMEL handling for a call release / / Signals to the right are 1

”””””””””” the gsmSSF ¥ %

Int_continue

Figure 4.18a: Procedure CAMEL_OCH_MSC_DISC4 (sheet 1)

ETSI



ETSI TS 123 078 V3.3.0 (2000-01)

(3G TS 23.078 version 3.3.0 Release 1999) 70
Procedure CAMEL_OCH_ETC 1(3)
'Procedure in the MSC « - Signals to/from the left are to/from
"to handle a temporary the BSS;

.connection signals to/from the right are
””””””” toffrom the gsmSSF;
if not otherwise stated.
Initial ‘ToCAMEL
Address " " Assisting_MSC
"or SRF
Send_Alerting| ' Procedure defined
If_Required 'in GSM 03.18
Wait_For_
ssisting_AC
From CAMEL_
Release Release < - - - Assisting MSC
"or SRF
Int ETC_Failed
False
Result=
. pass
Int DP_O connect
MegiDT Int DP_O__ don
Wai ct_
Forward _Connection
Int_Discon _ :
Forward_Cannection Int_continug
ToCAMEL_ ToCAMEL_
Release " " Assisting_MSC Release " " Assisting_MSC
.or SRF .or SRF
Result= Result=
pass fail

Figure 4.19a: Procedure CAMEL_OCH_ETC (sheet 1)
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Procedure CAMEL_OCH_ETC 2(3)
:iriienciTgéaifetmhépgii | . W_ali_t—FOArEM ISh\i]r:?"cls\sst;olfrom the left are to/from
'connection ! ssisting_ signals to/from the right are
R - *’7 to/from the CAMEL_Assisting_MSC or SRF.

Address
Complete

Wait_For_
Assisting_
Answer

Answer

Connect

No
Procedure defined Segd_AccTss_ b rouress Progress Segd_ACCGSS_
in GSM 03.18 h onnect_ g g onnect_
If_Required If_Required
- \ N N2 \

Int_Temporary
Connection
Established

Temporary_
Connection_
Established

Procedure defined
1in GSM 03.18

Figure 4.19b: Procedure CAMEL_OCH_ETC (sheet 2)
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'Procedure in the MSC
"to handle a temporary
‘connection

Procedure CAMEL_OCH_ETC

3(3)

Signals to/from the left are to/from
the BSS;

signals to/from the right are
toffrom the gsmSSF;

if not otherwise stated.

Temporary_Connection_Established
Wait_For_Assisting_Answer

Release

Int DP_O_
Disconnect
[leglD*/

Wait For_Disconnect
Forward_Connection

false

Int DP_O_
Abandon

Int_contin

Release

Result=
fail

From CAMEL_
Release " " Assisting_MSC
‘or SRF
Int TC
Released
ToCAMEL_ -
Assisting_MSC " -
Result= or SRF ‘
pass | - - - - - - - -
‘ToCAMEL_
" ' Assisting_MSC
‘or SRF

Int_Discon
Forward_
Connection

Int TC_
Released

Release

Result=
pass

Figure 4.19c: Procedure CAMEL_OCH_ETC (sheet 3)
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Procedure in the originating MSC |
to handle a ConnectTo Resource N

Procedure CAMEL_OCH_CTR

ETSI TS 123 078 V3.3.0 (2000-01)

Signals to/from the left are
to/from the BSS;

signals to/from the right are to/from

Int_CTR_Failed

Result=
pass

op eration
R the gsmSSF if not otherwise stated.
Int_Invoke_
S RF
Await_SRF_
_Initialisation
Int_SRF_ ) Int SRF )
Connection_ & - - -from SRF - ~ - - -from SRF
. ' Connected '
Failure

Connect SRF to
the call

Send_Alerting_ 'Procedure defined

If_Required 1in GSM 03.18
roug
connection
uired? Yes
No
Sznd*AC:el?S* 'Procedure defined
onnectli_ | = Tin gsm 0318
required

Int_SRF_Connected

Figure 4.20a: Procedure CAMEL_OCH_CTR (sheet 1)
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Procedure CAMEL_OCH_CTR , 2(4)
- - Signals to/from the left are
T T X toffrom the BSS;
1 Er?](;%%lféealrégqnengg?_lpg gngsg/lusrcce‘ : signals to/from the right are to/from
' operation ‘ the gsmSSF if not otherwise stated.
Relay
Int_Disconnect
Forward_
Connection
True
Int DP_O_
Disconnect
P leglD ¥
Int SRF, ‘ Wait_For_Disconnect
Release Released \_ —:FromSRF Forward_Connection

Int_Discon
Forward_

In_t_DP_O_ Int DP_O_ Result= To SRE t_ Wait_For_Disconnect
Disconnect Abandon pass 0 Forward_Connection
* IegID‘ * A O -
Result= Int_Disconpéct_
pass [<P—O—Ab an d°>7 ® annection
Int_contin Int_Disconnect_
Int SRF_
Released
Result=
fail Result :=
Pass

Figure 4.20b: Procedure CAMEL_OCH_CTR (sheet 2)
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Procedure CAMEL_OCH_CTR 3(4)
‘F;roéet;ur;e ir; tr;e érig}nétiné M Sa N Signals to/from the rig ht are to/from

to handle a ConnectTo Resource ' the gsm SSF.

‘op eration ! Signals to/from the left are to/from
””””””” the external SRF.

CAP_Play_ CAP_Prompt_
Announcem el /And_Collect_
User_Informati

CAP_Prompt]|
And _Collect_
User_Inform af

CAP_Speciali
Ressource_R

zed_
eport

ion

CAP_Play_
Announcem e

CAP_Prompt|
And_Collect_
User_Infor mati

CAP_Prompt_
And_Collect_
User_Inform ati

Ressource_Repo

Figure 4.20c: Procedure CAMEL_OCH_CTR (sheet 3)
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Procedure CAMEL_OCH_CTR

' Procedure in the originating MSC ' *_ Signals to/from the left are
'to handle a Connect To Resource | toffrom the BSS;
. operation ‘

signals to/from the right are to/from
the gsmSSF if not otherwise stated.

4(4)

Await_SRF Initialisation

True False

Int DP_O

_Disconnect
FleglD*/

Int DP_O __ don

Int_contin

Await_SRF_
isconnecton, T -
five

Int_Disconneet- SRF- - - To SRF

Int SRF_ ~
Released j From SRF
Resut= | |
pass ‘
Int SRF_ ~
Released j From SRF
Result=
fail

Figure 4.20d: Procedure CAMEL_OCH_CTR (sheet 4)
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Procedure CAMEL_Start_TNRy 1(1)

PProdedure in MSC to starty,
ithe timer TNRy

Start TNRy
with received
time value

Start TNRy with
default value

o

Figure 4.21a: Procedure CAMEL_Start_TNRy (sheet 1)
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Procedure CAMEL_Stop_TNRYy
Procedure in the MSC:
to stop the timer TNRy,

Stop TNRy

No

1(1)

Figure 4.22a: Procedure CAMEL_Stop_TNRYy (sheet 1)
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Procedure CAMEL_Store_Destination_Address

:P;océdtire}n tiheiMsic Eo 1 \ . .
store the destination address: Signals to the right
'for an originating call leg, are to the gsmSSF
‘roaming leg or forwarding leg,
Procedure CAMEL_Store_Destination_Addres
No FPAR IN OR, Forwarding
gsmSSF
invoked?
Yes
Int_Store_DA
(Destination address,
OR, Forwarding)

)

Figure 4.23a: Procedure CAMEL_Store_Destination_Address (sheet 1)

45.2.2 Handling of mobile originating calls in the originating VLR

The functional behaviour of the originating VLR is specified in 3G TS 23.018 [3]. The procedure specific to CAMEL
are specified in this subclause :

- Procedure CAMEL_OCH_VLR
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- Process CAMEL_Reconnected Call VLR

Procedure CAMEL_OCH_VLR 1(1)
ocecwenmevr | < >
Procedure in the VLR Signals to/from the left al
‘to handle an outgoing call slup] to/from the MSC
Complete Call
Wait_for_
SIFOC_2
Send Info
Abort For Outgoing
Call
Result:= Result:=
fail pass

Figure 4.24a: Procedure CAMEL_OCH_VLR (sheet 1)
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Process CAMEL_Reconnected_Call_VLR 1(1)

'Process i the VLR
'to handle Send_Info' - Signals to/from the leftarel
'For_Reconnected_Cal, to/from the MSC.

Send Info For
Reconnected
Call

Check_OG_ 'Check ODB and SS barring.
Barring " iSpecifiedin GSM 03.18

Send Info For
Reconnected
Call Ack

Seterror=
Call barred

Send Info For
Idle Reconnected g
Negative Resp

Figure 4.25a: Process CAMEL_Reconnected_Call_VLR (sheet 1)

4.5.3 Retrieval of routeing information

45.3.1 Retrieval of routeing information in the GMSC

The functional behaviour of the GMSC is specified in 3G TS 23.018 [3]. The procedures specific to CAMEL are
specified in this subclause :

- Procedure CAMEL_Set ORA_Parameters
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- Procedure CAMEL_MT_GMSC INIT

- Procedure CAMEL_MT_GMSC_ANSWER
- Procedure CAMEL_MT_GMSC DISC1

- Procedure CAMEL_MT_GMSC DISC2

- Procedure CAMEL_MT_GMSC_DISC4,

- Procedure CAMEL_MT_GMSC DISCS5,

- Procedure CAMEL_MT_GMSC_DISC6

- Procedure CAMEL_MT_CTR,

- Procedure CAMEL_MT ETC

- Procedure CAMEL_Start TNRYy,

- Procedure CAMEL_Stop TNRYy.

- Procedure CAMEL_MT_GMSC_Notify CF

The procedure Send ACM _If Required is specified in 3G TS 23.018 [3].
The following paragraphs gives details on the behaviour of the GMSC in the procedure CAMEL_MT_GMSC_INIT.

45.3.1.1 Action of the GMSC on receipt of Int_Release_Call

An ISUP_Releaseis sent to the originating exchange and resources are released.

453.1.2 Action of the GMSC on receipt of Int_Error
The GMSC checksin T-CSl the default Call Handling parameter.

If the default call handling isrelease call, an ISUP_Releaseis sent to the originating exchange. The M SC then rel eases
all call resources and the procedure CAMEL_MT_GMSC_INIT returns result=fail.

If the default call handling is continue call, the M SC continue call handling without CAMEL support.

45313 Action of the GMSC on receipt of Int_Continue

If aFTN has been stored the information received from HLR is used to overwrite corresponding call parameters. Note
that the MSISDN is replaced by the FTN as the Called party number. The redirection counter isincremented.

If no FTN has been stored, a Send Routeing Info message including a T-CSI suppression parameter is sent to the HLR.
The Send Routing Info includes an indication which CAMEL Phases are supported by the GM SC/gsmSSF.

45.3.1.4 Action of the GMSC on receipt of Int_Continue_With_Argument

If an FTN has been stored, the information received from HLR is used to overwrite corresponding call parameters. The
MSISDN isreplaced by the FTN as the Called party number. The redirection counter isincremented.

If no FTN has been stored, a Send Routeing Info message including a T-CSI suppression parameter is sent to the HLR.
The Send Routing Info includes an indication which CAMEL phases are supported by the GM SC/gsmSSF.

The MSC shall replace the call parameters by the information received in the Int_Continue_With_Argument message.
Call parameters which are not included in the Int_Continue_With_Argument message are unchanged.

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.
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45315 Action of the GMSC on receipt of Int_Connect

If the Destination Number received from the gsmSCF (via the gsmSSF) is the same as the ISUP Called party humber,
i.e. the MSISDN, the following parameters, if received, are used to overwrite the corresponding | SUP parameters (for
mapping see 3G TS 29.078 [5]): Calling Partys Category and Generic Number. If received, the Announcement
Suppression Indicator is stored. The further processing is described in subclause 4.5.3.1.3 with the addition that the
Announcement Suppression indicator, if stored, is sent to the HLR in the Send_Routeing_Info message.

If:

- the Destination Number received from the gsmSCF (via the gsmSSF) is not the same as the stored |SUP Called
party number, i.e. the MSISDN; and

- aCUG active indication was received from the HLR ; and
- CUG information was received in the ISUP_IAM for the incoming call,

then an exception event is reported to the process gsmSSF, an ISUP_Release is sent to the originating exchange and all
resources are rel eased.

Otherwise the following parameters, if received, are used to overwrite the corresponding | SUP parameters (for mapping
see 3G TS 29.078 [5]): Destination Number, Calling Partys Category, Generic Number, Original Called Party ID,
Redirecting Party 1D, Announcement Suppression Indicator, and Redirection Information. Call parameters that are not
included in the Int_Connect message are unchanged.

As anetwork operator option loop prevention mechanisms may cause the redirection information to be ignored or
modified (e.g., if the Redirection counter has been decreased).

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

The network signalling system shall indicate that thisis an internal network number.
45.3.1.6 Action of the GMSC on receipt of Send_Routeing_Info Negative Response (at
state Wait_For_Routeing_Info_2)

An exception event is reported to the process gsmSSF. If the Announcement Suppression indicator has been received

from the gsmSCF (via the gsmSSF) any announcements or tones shall be suppressed.

45.3.1.7 Action of the GMSC on receipt of Send_Routeing_Info ack with MSRN (at state
Wait_For_Routeing_Info_2)

AnISUP_IAM with the MSRN as Called party number is constructed.

45318 Action of the GMSC on receipt of Send_Routeing_Info ack with FTN (at state
Wait_For_Routeing_Info_2)

The information received from HLR is used to overwrite corresponding call parameters (for details see

3G TS 23.018 [3]). The redirection counter isincremented.

45.3.1.9 Action of the GMSC on receipt of Send_Routeing_Info ack with O-CSI and FTN
(at state Wait_For_Routeing_Info_2)

The information received from the HLR is used to overwrite corresponding call parameters. The redirection counter is
incremented. The Called Party Number is set to FTN.

45.3.1.10 Action of the GMSC in procedure CAMEL_MT_ETC

In procedure CAMEL_MT _ETC (sheet 2) the GMSC will remain in the Wait_For_Assiting_ Answer state until it
receives an ISUP Answer Message (ANM) or timeout occurs. Thisisto ensure that a call record is always generated for
every successful establishment of atemporary connection to a gsmSRF, especially in the case where the connection is
between PLMNSs.
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NOTE: Thismeansthat it may not be possible to access an SRF which does not generate an | SUP Answer
Message (ANM).
If a Progress message is sent towards the M S the progress indicator shall indicate "In Band Information”.

45.3.1.11 Action of the GMSC in procedure CAMEL_MT_GMSC_Notify CF

The Forwarding reason is taken from the Send Routeing Info ack (for early call forwarding) or the Resume Call
Handling (for Optimal Routeing of Late Call Forwarding).

Thelnt_ DP_T_No_Answer and Int_DP_T_Busy messages include a parameter to indicate that the call has encountered
conditional call forwarding. The gsmSSF will transfer this parameter to the CAP_Event_Report BCSM message which
it sends to the gsmSCF.
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Procedure CAMEL_Set ORA_Parameters

1(1)
/*Procedure in the GMSC o
'to set CAMEL param eters for .
'the procedure Obtain_Routeing_Address. *

Allocate Call
reference number

Figure 4.26a: Procedure CAMEL_Set_ ORA_Parameters (sheet 1)

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 86 ETSI TS 123 078 V3.3.0 (2000-01)

Procedure CAMEL_MT_GMSC_INIT 1(8)
Process in the GMSC [ Signals to/from the right are to/from %

to perform CAMEL handling

' h the gsmSSF

for a terminating call request '

CAMEL information
Received in SRlack?
MSRN
received?
No
yes
FTN
Received?
No
yes
Result:= Result= Result:=
MSRN FTN Fail
ontent o
SR ack
T-CslI
T-CSl T-CSI T-CSI o-Csl FTN
O-CslI FTN FTN O-CslI
set Set Set Set Set
CSI=T-CSI CSI=T-CsI CSI=T-CSI CsSI=T-CSI CsI=0-CslI
Store O-CSI Store FTN Store sejt red\ret.:tlon
O-CSI&FTN information
1% 1% [ ‘
Result:=
FTN
Int_Invoke
gsmSSF
(T-CSI)

wait_for_
gsmSSF_Invoked

Figure 4.27a: Procedure CAMEL_MT_GMSC_INIT (sheet 1)
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Procedure CAMEL _MT_GMSC_INIT
‘Process in the GMSC .+
'to perform CAMEL handling,
‘for a terminating call request

wait_for_
gsmSSF_Invoked

2(8)

Signals to/from the left are to/fro
the orginating exchange;

signals to/from the right are to/from
the gsmSSF

Answer_Received :=
False

Int_DP_Ter
attempt_Autefized

DP_Termination_
attempt_

Int_T_Exceptjon

Result:=
aborted

Figure 4.27b: Procedure CAMEL_MT_GMSC_INIT (sheet 2)
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Procedure CAMEL_MT_GMSC_INIT 3(8)

Signals to/from the left are to/fro
the orginating exchange;

1 Er%(éerfsos”i]? cﬁ:] EMGE'\CSrg\ndI in‘g; _L?{err?pa;no signals to/from the right are to/from
‘ A ear the gsmSSF;

,for a terminating call request if ot otherwise stated

Int_Connect
@

Int_Continde

Send_ACM_ || 'Procedure defined
Pa » nt? \ If Required 'in3G TS 23.018
es o |\ -0
‘Modify call
parameters with
received information’
Yes callecdhMSISDN
Modify call arigina
parameters | Called-Party Subscribed
with received TO LJG%SC
v infermation.
No
No
FTN
tored 2 ‘
Yes
No Set redirection Modify call
Set T-CSI information F?tahramet?fsd
-GS with receive
suppression I information
C('g'mg/'g— - - - .See GSM 23081
send N .
Routeing ToHLR
———————— Int_Exceptiol
FTN:=
: Destination Routing
Wair_For_
_Routeing_ Address
Result=
Result= fail
FTN

Figure 4.27c: Procedure CAMEL_MT_GMSC_INIT (sheet 3)
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Procedure CAMEL_MT_GMSC_INIT 4(8)
'Processinthe GMSC ] Signals to/from the left are to/from
"to perform CAMEL handling , the originating exchange;

signals to/from the right are to/from

.for a terminating call request
"""""""" _Termination_ the gsmSSF;
Attempt_ if not otherwise stated.
rised
Release Int_ReIeaséall Int_Error

Default Call
Handling = Continue
No Call?
Yes
Int_continue
Result=
fail
Result=
aborted

Figure 4.27d: Procedure CAMEL_MT_GMSC_INIT (sheet 4)
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Procedure CAMEL_MT_GMSC_INIT 5(8)
::::;mpier:;sr;:; ?;ih;:;E“{sr\c;lnc;lwn; Y Signals to/from the rig ht are to/from
:for a terminating call request ' the gsmSSF.

DP _Termination_Attem pt_Authorised
DP _T_Busy

ITnt_EstabI\sh_ Int_Connect_Tg"
emporary_ Resource
Connection

CAMEL_MT_ETGQ CAMEL_MT_CTR

Result:=
fail

Figure 4.27e: Procedure CAMEL_MT_GMSC_INIT (sheet 5)
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Procedure CAMEL_MT_GMSC_INIT
‘Processinthe GMSC -
"to perform CAMEL handling .
.for a terminating call request

Wait_For_
Routeing_

6(8)

Signals to/from the right are to/from
the gsmSSF;
if not otherwise stated.

ause
Absent
Su iber? No

Int DP
Int_DP_T_%y 'Ir'] ‘Abandon

Int_contin

Result=
fail

Int_Rele

_Call

Result=
Fail

Figure 4.27f: Procedure CAMEL_MT_GMSC_INIT (sheet 6)
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Procedure CAMEL_MT_GMSC_INIT 7(8)
‘Process in the GMSC N . Signals to/from the left are to/from
:to perform CAMEL handlmé B the orginating exchange;
for a terminating call request ' signals to/from the right are to/from
R the gsmSSF;

if not otherwise stated.

Wait_For_
_Routeing_
_Info_2

Send Routeing ) Send Routeing Send Routeing )
Info Ack - < Info Ack { - - -FromHLR
*FTN % I* MSRN */
Store O-CSlI
[
Setredirection
information
Result:= Result=
FTN MSRN

Figure 4.279: Procedure CAMEL_MT_GMSC_INIT (sheet 7)
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Procedure CAMEL_MT_GMSC_INIT : 8(8)
- = - Signals to/from the left are to/from

””” o e~ the orginating exchange;

Processin the GMSC o : :

'to perform CAMEL handling ;l'%naésmtglsfr'gm the right are toffrom

,for a temminating call request DP_T_busy if no% otherwise stated.

Release Int_Rele Int_Error Int_Contin < Int_Conn e<

K |

Result=
fail Int_T_Exceptjon
Int_ T_Abandon

Result=
fail

Q

Int_continue

Result=
aborted

Figure 4.27h: Procedure CAMEL_MT_GMSC_INIT (sheet 8)
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‘to handle a

‘terminating call request ¥

no

Result=
pass

Answer Received :

True

DP_T_Answer

Procedure CAMEL_MT_GMSC_ANSWER

' Process in the GMSC

1(1)

[* Signals to/from the left are toffrom
the originating exchange;

signals to/from the right are to/from
the terminating exchange if not
otherwise stated. */

Release

Release

Result=
fail

No

Release Release
. CAMEL_MT CAMEL_MT
'nt_CO““““< 5MSC_DISC] GMSC_DISC2

Yes

Parameters present?

‘Modify call
parameters wit

redeived informat

Result:=
pass

Release

swer Received ;=
False

Release

Result=
fail reconnect

Result:=

X

Figure 4.28a: Procedure CAMEL_MT_GMSC_ANSWER (sheet 1)
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Procedure CAMEL_MT _GMSC _DISC1 1(1)
./ Process in the GMSC . P Signals to/from
"to handle a ‘ the right are to/from the gsmSSF if
‘terminating call request ¥ not otherwise stated. *
No
[ r
From destination
Int_Error Int_Release_Call - " exchange or process
'"MT_CF_MSC
CMIT_CF_|
Pa ent?
No
'Modify call
parameters wit
received i?format
,,,,,,,,,, [ |
To destinati
egch(:j\g:ea on-— : Int_Error Int_ReIeaséall
or MT_CF_MSC | ,
ent?
Release ----No -
'Modify call
parameters with
receied irJormaton'
Result= Result=
normal_handling CAMEL_Handling

Figure 4.29a: Procedure CAMEL_MT_GMSC_DISCL1 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC?2

' Process in the GMSC F* Signals to/from
'to handle a

‘ the left are to/fromthe
‘terminating call request ¥ originating exchange;
”””””””” signals to/from

the right are to/from the gsmSSF if
not otherwise stated. *

1(2)

o

Result=
normal_handling

DP_
~ Disconnect_
[ \ \ \ |
Int_Conn e< Int_Error Int_ReIeas<<CaJl Int_Co ntin< Release
-~ ]

ent?

'‘Modify call
) parameters wit
Answer Received := redeived informat
False

Release

Modify call
parameters with
received information \ ‘

Int_Contin< Int_Error Int_ReIeméall

Result=

reconnect

Pa ,,:
Yes

'Modify call
parameters with
eived igormat on'

nt?

Result= No
CAMEL_handling

Figure 4.30a: Procedure CAMEL_MT_GMSC_DISC2 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC2

Process in the GMSE .
to handle a B
terminating call request

<)PTDischnect2>

——

Int_E stablish _
Temporary_Conwrection

CAMEL_MT_ETC

Int_Connect_
To_Ressource

CAMEL_MT_CTR

No

DP_T_Disconnect_2

fail?

Result:=
fail

2(2)

Signals to/from
therightare to/from
gsmSSF.

Figure 4.30b: Procedure CAMEL_MT_GMSC_DISC2 (sheet 2)
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‘to handle a

'+ Procedure in the GMSC

‘terminating call request *

Procedure CAMEL_MT_GMSC_DISC4

C

No

Result=
fail

1(3)

Signals to/from the left are to/from
the orginating exchange;

signals to/from the right are to/from
the gsmSSF.

Int_Connect

Modffy call

received inform

parameters wﬁL
ion

Result=
reconnect

Int_Continge

Int_Error Int_Releasé_Call

Result:=
fail

Figure 4.31a: Procedure CAMEL_MT_GMSC_DISC4 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 2(3)
‘Prﬁcecst‘lre in the GMSG Y Signals to/from the right are to/from

‘to andie a the gsmSSF if not otherwise stated.

terminating call request '

DP_T_Busy
!:t_ESlab“Sh_ Int_Connect_Tg
emporary_ Resource
Connection
CAMEL_MT_ETCQ CAMEL_MT_CTR
‘ I
No Yes

Figure 4.31b: Procedure CAMEL_MT_GMSC_DISC4 (sheet 2)

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 100 ETSI TS 123 078 V3.3.0 (2000-01)

Procedure CAMEL_MT_GMSC_DISC4

'+ Procedure in the GMSC Signals to/from the left are to/from
'to handle a \

the orginating exchange;
terminating call request ¥ - signals to/from the right are to/from

the gsmSSF.
DP_T_Busy

Release

3(3)

Int DP_T_Abandon

Int_contin

Result=
fail

Figure 4.31c: Procedure CAMEL_MT_GMSC_DISC4 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC5

Processinthe GMSC '
'to handle a ‘
‘terminating call request -

1(3)

Signals to/from the right are to/from
the gsmSSF;
if not otherwise stated.

No
Result=
continue
Release ~ 'To process
'"MT_CF_MSC
,,,,,,,, Yes
No |
~ 'To process
Release 'MT CF_MSC
,,,,,,,,
D _T_No_Ans%er
\ [ |
Int_Connect Int_Contin< Int_Error Int_ReIeas«<Cal|
L]
Int_T_Exceptjon
Modify call
parameters wit
received information
Result= Result:= Result=
reconnect release release

Figure 4.32a: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC5 2(3)
Ece; th;MS}

Signals to/f the right toff
to handle a (he GemSSF if not otherwise 2’&‘25

terminating call request

DP_T_No_Answer
Int_Establish_ Int_Connect_To
Temporary_ oS -

A Resource
Connection

CAMEL_MT_ETC CAMEL_MT_CTR

Result=
fail?

Result:=
release

DP_T_No_Answer @

Figure 4.32b: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC5 3(3)
Processinthe GMSC ' Signals to/from the left are to/from
'to handle a ‘ D'é _T_No_Ans ;9‘* the orginating exchange;
‘terminating call request - N signals to/from the right are to/from
””””””” the gsmSSF;

if not otherwise stated.

Release

Int DP_T_Abandon

Int_continue

Result=
fail

Figure 4.32c: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC6

' Process in the GMSC
'to handle a

‘terminating call request ¥

)
__gsms$

No

Result=
continue

\i%kedO

Y

es
Int_DP_T_ézndon
P_T Aband o%

Int_continue

Result:=
fail

1(1)

[* Signals to/from the right are to/from
the gsmSSF;

if not otherwise stated. *

Figure 4.33a: Procedure CAMEL_MT_GMSC_DISC6 (sheet 1)
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Procedure CAMEL_MT_ETC 1(3)
'Procedure in the GMSC - . Signals to/from the left are to/fro
"to handle a temporary the originating exchange;
.connection signals to/from the right are
”””””””” toffrom the gsmSSF;

if not otherwise stated.
Initial :TioicAli\/Iliil;_i N
Address o ASSiSting_MSC
"or SRF.
Send_ACM_|| 'Procedure defined
If_Required 'in GSM 03.18
From CAMEL_
Release Release < - - - Assisting_ MSC
"or SRF
Int_ ETC_Failgd
False
Result=
" pass
onnec Int DP_T_Abandon
Int_Discon .
Forward_Cennection Int_continug
ToCAMEL_ ToCAMEL_
Release " " Assisting_MSC Release " " Assisting_MSC
.or SRF .or SRF
Result= Result=
pass fail

ETSI

Figure 4.34a: Procedure CAMEL_MT_ETC (sheet 1)



(3G TS 23.078 version 3.3.0 Release 1999) 106 ETSI TS 123 078 V3.3.0 (2000-01)

Procedure CAMEL_MT_ETC 2(3)
‘brr’:ceiduire {n tiheiel;/\swc\ Wait For Signals to/from the left are to/from
to handle a temporary -~ the originationg exchange;
! . ' Assisting_ACM . N
connection signals to/from the right are
Address
Connect
Complete
Wait_For_
Assisting_
Answer
Answer
through connection
equired? No
oo Y es oo oo
Procedure defined: Send_Answer_ Send_ACM_ 1Procedure defined Send_Netwark_ 1Procedure defined
b - - Progress Connect_If _ -
in GSM 03.18 ! If _Required If _Required 'in GSM 03.18 Required 'in GSM 03.18

Int_Temporary
Connection
Establish ed

Temporary _
Connection_
Established

Figure 4.34b: Procedure CAMEL_MT_ETC (sheet 2)
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Procedure CAMEL_MT_ETC

'Procedure in the GMSC .
"to handle a temporary

Signals to/from the left are to/from
the orinating exchange;

Result=
fail

.connection signals to/from the right are
”””””””” toffrom the gsmSSF;
if not otherwise stated.
Temporary_Connection_Established
Wait_For_Assisting_Answer
1 From CAMEL_ Int_Disconpect_
Release Release " Assisting_MSC Forward_
"or SRF Connection
Answe Int TC_ Int TC_
eceive Released Released
/d/ false
Trye
Result= To CAMEL_
Assisting MSC * - |Release
Int_DP_T _ Int DP_T_ pass or SRF o ‘
Disconnect Abandon -~ | T .
FleglD*/
Result=
pass
Wait_For_Disconnect_
Forward_Connection
Int_continue
ToCAMEL_
Release " " Assisting_MSC
.or SRF

Figure 4.34c: Procedure CAMEL_MT_ETC (sheet 3)
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Procedure CAMEL_MT_CTR 1(4)
Procedure in the GMSC to handle, Signals toff rom the kft are
) to/f rom the originating exchange;

‘a ConnectTo Resource operation signals to/from the right are to/fro
ST the gsmSSF if not otherwis e stated|.
Int_Invoke_ '
- -ToSRF
SRF !
Await_SRF_
_Initialisation
Int_SRF_ ) Int SRF )
Connection_< - - -from SRF - N { - - -From SRF
- ! Connected !
Failure o o
Connect SRF to
the call
Send_ACM_ B JPmcedure defined
If _Required 'in GSM 03.18

0 ugl
connection

Int_CTR_Failed

Result:=
continue

Int_SRF_Connected

Send_N etwork_|
Connect_If_
Required

'Procedure defined
'in GSM 03.18

Figure 4.35a: Procedure CAMEL_MT_CTR (sheet 1)
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Procedure CAMEL_MT_CTR 2(4)
'Procedure in the GMSC to handle . Signals to/from the left are
'a Connect To Resource operation | toffrom the originating exchange;

signals to/from the right are to/from
the gsmSSF if not otherwise stated.

Relay

Int_Discon
Forward_
Connection

Int DP_T_
Disconnect
F leglD *

Int SRF_

Release Released

Int DP_T_ Int DP_T_ Result=
Disconnect Abandon pass
[* leglD * *
Result=
pass [éP_T_Abando>\ ®
Int_continué
Int SRF_
Released
Result=
fail Result :=
Pass

Figure 4.35b: Procedure CAMEL_MT_CTR (sheet 2)
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Procedure CAMEL_MT_CTR

Procedure in the GMS C to handle,
'a Connect To Resource operation

Signals to/from the right are to/f ro
the gsmSSF.

Signals to/from the left are to/from
the external SRF.

CAP_Play _
Announcem ent

CAP_Play _
Announceme

CAP_Prompt_
And_Collect_.
User_Informati

CAP_Prompt|
And_Collect_|
User_Inform

CAP_Special
Ressource_R

zed_
eport

CAP_Prompt|
And_Collect_|
User_Information

tion

CAP_Specialized_
Ressource_Repopt

CAP_Prompt_
And_Collect_

User_Informatk
ack

Relay

3(4)

Figure 4.35c: Procedure CAMEL_MT_CTR (sheet 3)
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Procedure CAMEL_MT_CTR 4(4)

'Procedure in the GMSC to handle co | Signals to/from the leftare

'a Connect To Resource operation Awai_SRF_Initialisation toffrom the originating exchange;

‘ signals to/from the right are to/from
the gsmSSF if not otherwise stated.

eceive
True

Int DP_T_Abandon

Int_ DP_T_Disconnect
FlegID*/

Int_Discon _
Forward_Cannection

Awai_SRF_ ‘ ‘
isconnection Int_Disconnegt-SRF- To SRF
ive L
Int SRF el Await_SRF_

Result= |
pass ‘
Int SRF_ ~
Released j From SRF
Result=
fail

Figure 4.35d: Procedure CAMEL_MT_CTR (sheet 4)
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Procedure CAMEL_MT_GMSC_Notify CF _ 1(1)
- = - - F Signals to/from the left are

"""" e e toffrom the originating MSC;

+/* Procedure in the GMSC . X

'to notify the gsmSSF that | tsgg/;fnals :ﬁ/from ﬂ;gé'ght are

'a call has encountered Irom eEscrjn horwise

conditional call forwarding */' uniess marked othenvise

Forwarding reason=
No subscriber reply

Forwarding reason=
Mobile subscriber
not reachable

Forwarding reason=
Busy

Int DP_ Result=
T_Busy(CF) Continue
N
DP_T_CCF
\ [ [ \
Int_ Int_ Int Releasg”
Release Continue Connect Call <
- Release
'Modify call No
parameters with
received informatiop'
: To proces © |CF

Int_contin MT|CF_MSC’ ~ |cancelled
To proces © |CF
MT_CF_MSC' |[cancelled
,,,,,,,, : Release call

resources
Release call
resources
Result= Result= Result=
o Continue Reconnect Fail
Result=
Fail

X K X

Figure 4.36: Procedure CAMEL_MT_GMSC_Notify CF (sheet 1)
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45.3.2 Retrieval of routeing information in the HLR

The functional behaviour of the HLR is specified in 3G TS 23.018 [3]. The procedures specific to CAMEL are specified
in this subclause :

- CAMEL_HLR_INIT,

- CAMEL_CS|_Check HLR,

- CAMEL_O_CS|_CHECK_HLR,
- CAMEL_T_CSI_CHECK_HLR,

The procedure CAMEL_Provide Subscriber_Info is specified in subclause 4.5.8.

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 114 ETSI TS 123 078 V3.3.0 (2000-01)

Procedure CAMEL_HLR_INIT 1(1)

This procedure is called in -
'SRI_HLR (in GSM 03.18)

AME
bscribe

No
Yes

Triggering criteria
stored?

Yes
Triggering criteria
ulfilled?

No

s C
prase Yes

No

CAMEL phase 2
sufficient?

Yes

Yes
CAMEL phase 1

sufficent?

Yes

No Result=
pass

NO Setaul

handling?

Continue
oDB Network
Set negative Normal call Network S;*;E};:C'C

response: | hepdingacoordia | handing | e nowork specifc handing

"shall indude the result of the procedure
,CAMEL_HLR_INIT (fail, pass)

Result= Result=
fail pass

R W R

Figure 4.37a: Procedure CAMEL_HLR_INIT (sheet 1)
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Procedure CAMEL_CSI_Check_HLR 1(1)
This procedure in the HLR. -
'to perform the handling fora
forwarded CAMEL call. */

GAMEL_T_CS|_
CHECK_HLR

CAMEL_O_CS|I_
CHECK_HLR
Result:= Result:=
CSl active CSl not active

Figure 4.38a: Procedure CAMEL_CSI_Check_HLR (sheet 1)

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 116 ETSI TS 123 078 V3.3.0 (2000-01)

Procedure CAMEL_O_CSI_CHECK_HLR 1(1)

‘Procedure in the HLR to check .
the O-CSl and set the O-CSI
parameter for SRI ack accordingly. '

O-Csl
provisioned?

Set O-CsSlI
parameter

Figure 4.39a: Procedure CAMEL_O_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_T _CSI_CHECK_HLR 1(1)
:lri’ri)credrurie inthe HLRto 1
check the T-CSl and setthe SRI ack
parameter accordingly

CAMEL_Provide
Subscriber_
Info HLR

Set T-CSI
parameter

Result:= Result:=
SRI continue

®  ®

Figure 4.40a: Procedure CAMEL_T_CSI_CHECK_HLR (sheet 1)

453.3 Handling of provide roaming number request in the VLR

The functional behaviour of the VLR is specified in GSM 03.18 [3]. The procedure specific to CAMEL is specified in
this subclause :

- CAMEL_SET_SOA.
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Procedure CAMEL_SET_SOA 1(1)

Procedure in the VLR to set the |
suppression ofannouncement
‘indicator as required for this call '

WSSI of
announcement
No \Neg{ire ?

Yes
Suppression of Suppression of
announcement announcement
required:=false required:=true

0

Figure 4.41a: Procedure CAMEL_SET_SOA (sheet 1)

45.4 Handling of mobile terminating calls

454.1 Handling of mobile terminating calls in the terminating VMSC
The functional behaviour of the terminating VM SC is specified in 3G TS 23.018 [3].
The behaviour specific to CAMEL is:
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the inclusion of the O-CS| parameter in the Perform Call Forwarding message sent to the processMT_CF_MSC
if it wasreceived in the Send Info For Incoming Call ack;

the requirement to suppress the connection of announcements or tones if the VLR includes the suppression of
announcements parameter in the Send Info For Incoming Call negative response.

The procedures specific to CAMEL are specified in this subclause :

Procedure CAMEL_ICH_VLR

Procedure CAMEL_O_CSl_Check VLR
Procedure CAMEL_T_CSI_Check VLR
Procedure CAMEL_ICH_MSC_INIT
Procedure CAMEL_MT_VMSC Notify CF

45.4.1.1 Action of the VMSC in procedure CAMEL_MT_VMSC_Notify CF

The Forwarding reason is taken from the Complete Call message from the VLR.

Thelnt DP_T_No_Answer and Int. DP_T_Busy messages include a parameter to indicate that the call has encountered
conditional call forwarding. The gsmSSF will transfer this parameter to the CAP_Event_Report BCSM message which
it sends to the gsmSCF.
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Procedure CAMEL_ICH_VLR 1(1)

/* This procedure is called in -
'ICH_VLR (in GSM 03.18) */

No
supports
No
phase 3
Yes
Result= Result=
active inactive

Figure 4.42: Procedure CAMEL_ICH_VLR (sheet 1)
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Procedure in the VLR to check
‘the O-CSl and set the O-CSI ‘
. parameter for SIFIC ack accordingly.

Procedure CAMEL _O_CSI CHECK_ VLR

Set O-CSl
parameter

No

1(1

Figure 4.43: Procedure CAMEL_O_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_T_CSI_CHECK_VLR 1(1)
. Procedureinthe VLRto -
‘check the VT-CSI and set the SIFIC ack

' parameter accordingly */ ( )

- Check basic service code criteria '
- Check VT-CSlin VMSC-B

Set VT-CSI

parameter
Result= Result:=
SIFIC continue

Q ®

Figure 4.44: Procedure CAMEL_T_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_ICH_MSC_INIT

' Process in the VMSC-B
'to handle a

‘terminating call request *

ontent
IFIC a

1(5)

[* Signals to/from the right are to/from
the gsmSSF */

wait_for_
gsmSSF_Invoked

VT-CSI
VT-CSI 0O-CS| O-Csl
set Set Set
CSI=VT-CSI CSI=VT-CSI CSI=0-Csl
Result=
Store O-CSI MSRN
\

Int_Invoke

gsmSSF

(VT-CSI)

Figure 4.45a: Procedure CAMEL_ICH_MSC_INIT (sheet 1)
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Procedure CAMEL_ICH_MSC_INIT

2(5)
I Process in the VMSC-B . P Signals to/from the left are toffrom
"to handle a ‘ the orginating exchange;
terminating call request ¥ - signals to/from the right are to/from
”””””””” the gsmSSF */

wait_for_
gsmSSF_Invoked

Invoked

Call_Active :=
False

Int_T_Exceptjon

Result:=
aborted

“attempt_

Figure 4.45b: Procedure CAMEL_ICH_MSC_INIT (sheet 2)
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Procedure CAMEL_ICH_MSC_INIT 3(5)

' Process in the VMSC-B _Termination_ I Signals to/from the left are toffrom
'to handle a ‘ _Attempt_ the orginating exchange;
terminating call request ¥ - _ orised

signals to/from the right are to/from

the gsmSSF;
@ Int_Conneﬁt

if not otherwise stated. *
» . Send_ACM_||  'Procedure defined
' ne? It Required 'inGSM 03.18
es

Int_Continge

‘Modify call No
parameters with
receied information’

Modify call
parameters

with received Called
K infermation. alied

Party Subscribed
ToC UGQSC
No

No

Set VT-CSI Modify call

suppression parameters

with received
information

Result=
MSRN

Int_Exceptiol
FTN:=
Destination Routing

Address
Result=
fail

Result=
Reconnect

Figure 4.45c: Procedure CAMEL_ICH_MSC_INIT (sheet 3)
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Procedure CAMEL_ICH_MSC_INIT

' Process in the VMSC-B I Signals to/from the left are toffrom
'to handle a

‘ the orginating exchange;
terminating call request ¥ -

signals to/from the right are to/from
"""""""" _Termination_ the gsmSSF;
Attempt_ if not otherwise stated. ¥

4(5)

Release Int_ReIeaséall Int_Error
Default Call
Handling = Continue
No Call?
Yes
Release
Int_continue
Result= Result=
aborted Aborted

Figure 4.45d: Procedure CAMEL_ICH_MSC_INIT (sheet 4)
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Procedure CAMEL_ICH_MSC_INIT 5(5)

' Process in the VMSC-B
'to handle a \

‘terminating call request *

the gsmSSF. ¥

[* Signals to/from the right are to/from%

DP_Termination_Attempt_Authorised
DP_T_Not_Reachable
Int_Establish”_ Int Connect’ To
Temporary\ Resource \_
Connection

CAMEL_MT_ETC CAMEL_MT_CTR
\ \
No Yes
Result=
fail

- X

Figure 4.45e: Procedure CAMEL_ICH_MSC_INIT (sheet 5)
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Procedure CAMEL_MT_VMSC_Notify CF 1(1)
¥ Procedure in the VMSC > F Signals to/from the left are

'to notify the gsmSSF that | toffrom the VM SC;

ra call has encountered signals to/from the right are

»conditional call forwarding */ toffrom the gsmSSF
”””””””” unless marked otherwise */

/Foﬁaramg

\Re\ason’P
ELSE
CFB,
CFNRy CFNRec,
CD
Int DP__ Result=
T_Busy(CF) Continue

DP_T CCF

Int_ Int_ Int Releasg”
Continue Connect Call

Release

_ ‘Modify call | | No
Int_continuge arameters wit
received information’

,,,,,,,, To proces © |CF
‘ MT|CF_MSC' |cancelled
To proces CF - ‘

o=

MT_CF_MSC' |cancelled
Release call Release call
resources resources
Result=
Fail Result= Result= Result=
Continue Reconnect Fail

X KD X

Figure 4.46: Procedure CAMEL_MT_VMSC_Notify CF (sheet 1)

45.4.2 Handling of mobile terminating calls in the VLR

The functional behaviour of the terminating VLR is specified in 3G TS 23.018 [3]. The process specific to CAMEL is
specified in this subclause :
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- Process Reconnected MT_Call VLR
The behaviour specific to CAMEL is:

- theinclusion of the O-CSI parameter in the Send Info For Incoming Call ack if the call isto be forwarded and
O-CSl isincluded in the subscriber data for that subscriber in the VLR,;

- theinclusion of the suppression of announcements parameter in the Send Info For Incoming Call negative
response if it was received in the Provide Roaming Number.
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Process Reconnected_MT_CALL_VLR RMTC_VLRI1(1)
‘EOCBSith VLR to RS Sigrals to/fromthe le ‘
,handle a request for information are o/fromthe MSC.
‘for areconnected incoming (MT) call <
,,,,,,,,,,,,, Ide
Send Info For
MT Reconnected
Call

QUG infoprovided
for incoming call?

No
CUG provisioned

for called subscriber?|

Yes
Set result:
Forward
Set negative Set
response: forwarding
CUG reject information
Send Info Send Info
Forlnoommg For Incoming
Call negaive Call ack
re: p nse

Figure 4.47: Process Reconnected MT_Call_VLR (sheet 1)
455 Handling of forwarded calls

The handling of forwarded callsin the GMSC or the terminating VM SC is specified in 3G TS 23.018 [3]. The
procedures specific to CAMEL are specified in this subclause.
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- Procedure CAMEL_Check ORLCF VMSC
- Procedure CAMEL_CF MSC INIT,

- Procedure CAMEL_CF MSC _ANSWER

- Procedure CAMEL_CF _ETC,

- Procedure CAMEL_CF CTR.

A mobile terminated call can be forwarded either in the GM SC (indicated by provision of Forwarded-To-Number from
HLR or gsmSCF) or in the MSC (indicated by provisioning of Forwarded-To-Number from VLR).

4551 Procedure CAMEL_CF_MSC _INIT: handling of
Int_Continue_With_Argument

The received parameters are used to overwrite the corresponding | SUP parameters (for mapping see 3G TS 29.078 [5]).
Call parameters which are not included in the Int_Continue_With_Argument message are unchanged.

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

455.2 Procedure CAMEL_CF_MSC_INIT : handling of Int_Connect

The received parameters are used to overwrite the corresponding | SUP parameters (for mapping see 3G TS 29.078 [5].
Call parameters which are not included in the Int_Connect message are unchanged.

An a network operator option, loop prevention mechanisms may cause the redirection information to be ignored or
modified (e.g., if the Redirection counter has been decreased).

Signalling limitations or regulatory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.

The network signalling system shall indicate that thisis an internal network number.

455.3 Action of the MSC in procedure CAMEL_CF_MSC_ANSWER

If the MSC received a destination address from the GMSC in the ISUP Answer or Connect message, the MSC relays
the destination address to the gsmSSF in the Int. DP_O_Answer message.

4554 Action of the MSC in procedure CAMEL_CF_ETC

In procedure CAMEL_CF_ETC (sheet 2) the GMSC or terminating VM SC will remain in the

Wait_For_Assisting Answer state until it receives an |SUP Answer Message (ANM) or timeout occurs. Thisisto
ensure that a call record is always generated for every successful establishment of atemporary connection to a gsmSRF,
especialy in the case where the connection is between PLMNSs.

NOTE: Thismeansthat it may not be possible to access an SRF which does not generate an | SUP Answer
Message (ANM).
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Procedure CAMEL_Check_ORLCF_VMSC 1(1)

Note:

If CAMEL Capability Handling is not

presented in O-CSI, it is assumed to be "phase 1".
If GMSC supported CAMEL phases are not
present in PRN, it 5 assumed to be "phase 1".

iggering
Criteria
in B<CS1?

No

CAMEL Capabili
Handling :=
Phase 1

Yes

GM supparted G
MEL pha: C
pr ?

Yes

No
M SC supported
AMEL phase ¥

Pha‘se 1

esult := ORLCF Result:= CAMEL-ORLCF Result :=VMSCCF

ps)

0

Figure 4.48a: Procedure CAMEL_Check_ORLCF_VMSC (sheet 1)
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Procedure CAMEL_CF_Dialled_Services 1(1)
: Ié’récredrurrerinrmre MSC tb - " F Signals to/from the left are
process CAMEL dialed services *

toffrom the origination Exchange.
‘for forwarded calls ‘

D

CAMEL _
SDS_CF_INIT|

>

Fail Abort

Result?
\@
CAMEL _
NDS_CF_INIT]|
Fail/\Abort
Result?
Pass CAMEL_OCH||
MSC_DISC4
Result= Result= Result=
Fail Pass Abort

-

Figure 4.49a: Procedure CAMEL_CF_Dialled_Services (sheet 1)
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Procedure CAMEL_CF_MSC_INIT 1(4)
¥ Procedure in the MSC to -
' *

‘handle a forwarded call */ ‘ # Signals to/from the left are toffrom
”””””””” the process MT_GMSC / ICH_MSC;
> signals to/from the right are to/from

the process gsmSSF if not
otherwise stated. */

No .
Call forwarding or
Call Deflection
Yes
Result=
pass

Wait_For_
_gSmSSF_
oked

Int_gsmSS
Int_Error Invoked < CF Cancelled
Answer Received := .
Release False Int_O_EXxception
Result= Int_DP_ Result=
fail _F?“eCtEd_ cancelled
_Info

DP

_Collected

Figure 4.50a: Procedure CAMEL_CF_MSC_INIT (sheet 1)

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 135 ETSI TS 123 078 V3.3.0 (2000-01)

Procedure CAMEL_CF_MSC_INIT 2(4)

' Procedure inthe MSC to ' . I Signals to/from the left are toffrom
“handle a forwarded call */ the process MT_GMSC / ICH_MSC;
S ‘ signals to/from the right are to/from
DP_ the process gsmSSF if not
Collected_ otherwise stated. */

Int_ReIeM<CaII Int_Error Int_Contin< Int_Conne<
Default Call
Handling = Continue
No Call?

Yes Modify call

parameters with
received information'

Release No
‘Modify call parameters
Result= with received information'
fail
'Destination
address ;=
Called Party
Number'
\
Result=
pass

Figure 4.50b: Procedure CAMEL_CF_MSC_INIT (sheet 2)
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Procedure CAMEL_CF_MSC_INIT 3(4)

/* ﬁ’rbcieduire’ ih fhé MSC foT . [* Signals to/from the right are to/from
‘ the gsmSSF if not otherwise stated. */

: handle a forwarded call */
P_Collected
Info

Int_Establish_ Int_Connect” To
Temporary\, Resource \_
Connection

CAMEL_CF_ETC CAMEL_CF_CTR
\
No Yes
Result=
fail

P_Collected
Info

Figure 4.50c: Procedure CAMEL_CF_MSC_INIT (sheet 3)
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Procedure CAMEL_CF_MSC_INIT 4(4)
/* ﬁ’rbcieduire’ ih fhé MSC foT . [* Signals to/from the left are toffrom
"handle a forwarded call */ the process MT_GMSC / ICH_MSC;
S ‘ signals to/from the right are to/from
P_Collected the gsmSSF; if not otherwise stated. */
Info
Release

Int DP_O __ don

Int_continué

Result:=
fail

Figure 4.50d: Procedure CAMEL_CF_MSC_INIT (sheet 4)
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Procedure CAMEL_SDS CF_INIT 1(2)

Procedure in the MSC to perform -
+CAMEL handling for a subscribed
'Dialled Service

toffrom parent process; signals to/fromthe right al
toffrom the gsmSSF. */

[+ Signals to/from the left are ﬁ
re

Result=
Pass

Allocate Call
Reference Number

k
K

Store Original
Call Parameters

Int_Invoke
gsSMSSF

Wait_for_
gsmSSF_Invoked

SRS

Int_gsmSSF_ CF
Invoked cancelled
Int_DP_ )
Analysed Int_O_Exceppon
Info -

DP_ Result=
Analysed_ Abort

Infa

Figure 4.51a: Procedure CAMEL_SDS_CF_INIT (sheet 1)
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Procedure CAMEL_SDS CF_INIT

2(2)
: F;rc;cédijré ih Ihe MS,C,K; [;er;‘o}n; " [* Signals to/from the left are
+CAMEL handling for a subscribed toffrom the parent process; signals toffrom the right are
'Dialled Service toffrom the gsmSSF. */

DP_
Analysed_

Int_Releas i o
call < Int_Error Int_Conun< Int_Conne< cancelled

'Modify call
arameters with
Yes redeied information'
No

Int_ DP_O_

Abandon
Result= Result= Result= Result=

Fail Pass Pass Abort

R Q¥ ® &

Figure 4.51b: Procedure CAMEL_SDS_CF_INIT (sheet 2)
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Procedure CAMEL_NDS_CF_INIT 1(2)
: F;rc;céd’uireiin’ the MSC tb beirfiorim’ . Tg /¥ Signals to/from the left

are to/from parent process; signals

'CAMEL handling for a network ‘
toffrom the right are toffrom the gsmSSF. */

' Dialled Service for mobile originated calls

Result=
Pass

Allocate Call
Reference Number

2
K

Store Original
Call Parameters

Int_Invoke
gsmSSF

Wait_for_
g$smSSF_Invoked

Int_ gsmSSF_ CF
Invoked cancelled

Int DP_
Analysed_

Int_O_Exception

DP_ Result=
Analysed_ Abort
Info

Figure 4.52a: Procedure CAMEL_NDS_CF_INIT (sheet 1)
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Procedure CAMEL_NDS_CF_INIT 2(2)
: F;rc;céd’uireiin’ the MSC tb beirfiorim’ . Tg /¥ Signals to/from the left
'CAMEL handling for a network ‘ are to/from parent process; signals
' Dialled Service for mobile originated calls toffrom the right are toffrom the gsmSSF. */
DP_
Analysed_
fo
[ [ [ |
Int_Releas : CF
cail < Int_Error Int_Cont|n< Int_Conne< cancelled
‘Modify call
parameters with
Yes received information'
No
Int DP_O_
Abandon
Result= Result= Result= Result=
Fail Pass Pass Abort

R B ® &

Figure 4.52b: Procedure CAMEL_NDS_CF_INIT (sheet 2)
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Procedure CAMEL_CF_MSC_ANSWER

' Procedure in the MSC to handle
'a fowarded call */ ‘

no

resuk=pass

Answer Received :

True

éP_O_Answea

1(1)

/¥ Signals to/from the left
are to/from the process
MT_GMSC / ICH_MSC;
signals to/from the right
are to/from the terminating
exchange. */

Release

Release

Result=:falil

re

'Modify call
parameters wit
eived informat

Result=pass

> Release

CAMEL_OCH_MSC CAMEL_OCH_MSC
DISC 2

DISC_1

Release

Release

Yes

Release

Answer Received :=
False

Result.=falil

Result=
reconnect

ETSI

Figure 4.53a: Procedure CAMEL_CF_MSC_ANSWER (sheet 1)
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Procedure CAMEL_CF_ETC 1(3)

'+ Procedure in the MSC I Signals to/from the left are toffrom
"to handle a temporary ( ) the process MT_GMSC / ICH_MSC;

.connection */ signals to/from the right are
”””””””” toffrom the gsmSSF;
if not otherwise stated. *

Initial ‘ToCAMEL
Address " " Assisting_MSC
"or SRF
Send_ACM_|| 'Procedure defined
If_Required 'in GSM 03.18
'From CAMEL_
Release Release < - - - Assisting MSC
"or SRF
Int ETC_Failed
False
Int_ DP_O_Disconnect Result=
MegiD¥ Int DP_O_ don pass
Wai ct_
Forward_Connection
nnection Int_continué
ToCAMEL_ ToCAMEL_
Release " " Assisting_MSC Release " " Assisting_MSC
.or SRF .or SRF
Result= Result=
pass fail

Figure 4.54a: Process CAMEL_CF_ETC (sheet 1)
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Procedure CAMEL_CF_ETC 2(3)
/* i:’rioéeidliré iin ihé MSC ) . F Signals to/from the left are toffrom

"to handle a temporary ‘ the process MT_GMSC / ICH_MSC;

.connection */ ‘ signals to/from the right are
”””””””” toffrom the CAMEL_Assisting_MSC or SRF. */

Wait_For_
ssisting_AC
[ |
Address
Complete Connect
Wait_For_
Assisting_
wer
Answer

on
No No
_$end_Answer|| | |Send ACM_|| 'Procedure defined” o oo $end_Network .
If Required If Required|| ~ 'in GSM 03.18 9 Connect_If_
T e C ReqL‘ured

Int_Tempor
Connection

Procedure defined ' :
in GSM 03.18

+ ' Procedure defined
in GSM 03.18

Temporary_
Connection_

Figure 4.54b: Procedure CAMEL_CF_ETC (sheet 2)
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Procedure CAMEL_CF _ETC

'+ Procedure in the MSC
"to handle a temporary
“connection */

3(3)

[* Signals to/from the left are toffrom
the process MT_GMSC / ICH_MSC;
signals to/from the right are

toffrom the gsmSSF;

if not otherwise stated. *

Release

nswer

eceive

/d/ false
True

Int DP_O_ Int DP_O
Disconnect Abandon
FleglD*/

Wait_For_Disconnect_
Forward_Connection

Int_continue

Release

Result=
fail

Temporary_Connection_Established
Wait_For_Assisting_Answer
FromCAMEL_ Int_Disconpect_
Release " Assisting_MSC Forward
"or SRF Connection
Int TC Int TC_
Released Released
Result= To CAMEL_ -
pass Assisting_ MSC - - |Release
or SRF ‘
Result=
pass
‘ToCAMEL_
~ 'Assisting_MSC
.or SRF

Figure 4.54c: Procedure CAMEL_CF_ETC (sheet 3)
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Procedure CAMEL_CF_CTR

1(4)
K Procedureinthe MSC_~ -

] F Signals to/from the left are
‘to handle a Connect To Resource ( >

toffrom the process MT_GMSC / ICH_MSC;
. operation */ signals to/from the right are to/from
”””””””””” the gsmSSF if not otherwise stated. */

Int_Invoke_ ‘
SRF o To SRF

Awai_SRF_
_Initialisation
Int SRF_ oo - e
anneK - *:from SRF oLeR= - - —:from SRE

Connect SRF t¢
the call
Send_ACM_|| 'Procedure defined
If_Required 'in GSM 03.18

rou
onnectio
re [?

Yes
No
. Send Netwok|  procedure defined
Int CTR_Failed Connect If ||~~~ "inGSM 03.18
required L
. ]
Result=
pass Int SRF_Connected

Figure 4.55a: Process CAMEL_CF_CTR (sheet 1)
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Procedure CAMEL_CF_CTR 2(4)
/* F;récéciiuireilrilthé MSC o [* Signals to/from the left are

"to handle a Connect To Resource toffrom the process MT_GMSC / ICH_MSC,;

. operation */ signals to/from the right are to/from
”””””””””” the gsmSSF if not otherwise stated. */

Relay

Int_Discon
Forward_
Connection

Int DP_O_ Int DP_O_
Disconnect Abandon
* IeoID ¥ *
Int SRF_ ~ Wait_For_Discon
Release Released :FromSRF Foévard Connecyélﬁo%lj (0] Abando>7

Int_Dlscon ct_ :
Int SRF_Relpased Forward égned-l&%_contlm{

Int BP_O_ Int DP_O_ Result= To SRF *|Int_Disconn For_Disconnect_
IEIISCOIBn?Ct Abandon pass " ISRF Fo ward_Connection
eu * *

Result= { AWM_SR_F_ Int_Dl sconpéct_
pass [<P—O—Ab an d0>7 ® Isconnection Forward_Caennection
ive

Int_continue © | eBE -
Int SRF_ ‘
Released j
Result= | | éAwait_SR F_>
fail - Disconnection
Result = ‘ i
Pass ‘

Figure 4.55b: Procedure CAMEL_CF_CTR (sheet 2)
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Procedure CAMEL_CF_CTR 3(4)
/* F;rc7>cieciiuireiir71 thé MSC - ] [* Signals to/from the right are to/from
"to handle a Connect To Resource the gsmSSF.

. operation */ Signals to/from the left are to/from
”””””””””” the external SRF. */

Relay

CAP_Specialized_ CAP_Pron

Announcefrent Ressource_Report And_Colle

CAP_Play|_ CAP_Prompt_
Announcement And_Collect

Uier_l nformation

Figure 4.55c: Procedure CAMEL_CF_CTR (sheet 3)
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Procedure CAMEL_CF_CTR

+* Procedure in the MSC ]
'to handle a Connect To Resource
. operation */ ‘

Awa'{_SR F_Initial is)ation

Release

/@we r

True

Int_ DP_O_ Disconnect
fleglD*/

Int SRF_
Released

Result=
pass

4(4)

F Signals to/from the left are

toffrom the process MT_GMSC / ICH_MSC;
signals to/from the right are to/from

the gsmSSF if not otherwise stated. */

eceive

False

Int DP_O_ don

Int_contin

Int_Disco n%t_s RF- - -
Await_SRF_
isconnection

Int SRF_
Released

Result=
fail

Figure 4.55d: Procedure CAMEL_CF_CTR (sheet 4)

4.5.6

Handling of mobile calls in the gsmSSF

Handling of mobile callsin the gsmSSF may involve the following process and procedures :
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gSmSSF,
Check_Criteria.
Connect_To_Resource,
Handle AC,

Handle ACR,

Handle CIR,

Handle CIR leg,
Complete FCI_record,
Complete_al_FCI_records,
Handle SCI,

Handle O _Answer,

Handle T_Answer.
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The detailed error handling for the process gsmSSF and the associated proceduresis specified in 3G TS 29.078 ([5]).

45.6.1

Information flow for call duration control

The following diagram shows the handling of the different timers that are used in the process gsmSSF and in the
procedures Handle AC, Handle ACR, Handle CIR. Timers Tssf, Tcp, Tsw, Tw and DELTA are defined in the process

MSC /TE

gsmSSF.
CSE ac(repy _ 9SMSSFIMSC
j ETC/CTR N 1 ‘
‘ > tow < ANSWER |
: Tepl
P ACR ‘ j :
j AC(Tcp2) . Dea l 1 :
~ ACR :TCPZ'De"ai 1 RELEASE j
‘ RRBCSM j 1
CONNECT 1 :
AC(Tcp3) SET UP N
> ALERT ‘
+ Tsw P ANSWER
Tep3| |
3 ACR > RELEASE
ERBCSM ‘
Figure 4.56: Information flow for call control duration
45.6.2 Behaviour of the gsmSSF in the process gsmSSF

The following paragraphs give details on the behaviour of the gsmSSF in the process gsmSSF.
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456.2.1 Actions of the gsmSSF on receipt of CAP_Request_Report BCSM_Event (at the
state Waiting_For_Instructions)

The gsmSSF arms the requested EDP, if the arming rules are fulfilled and returns to state Waiting_For_Instructions.

The gsmSCF may request the monitoring for any one or more Answer, Busy, No Answer, Abandon, Route Select
Failure and Disconnect Event of a party in the call.

456.2.2 Actions of the gsmSSF on receipt of CAP_Continue (at the state
Waiting_For_Instructions)

AnInt_Continueis sent to request the GMSC/M SC to continue call set-up as originally requested.

45.6.2.3 Actions of the gsmSSF on receipt of CAP_Release_Call (at the state Monitoring)

When a control relationship exists between the gsmSCF and gsmSSF (at least one EDP-R is armed), the gsmSCF may
spontaneoudly instruct the gsmSSF to release the call at any time using the Release Call IF. The Release Call |F shall
not be sent from the gsmSCF if only monitor relationship exists between the gsmSSF and the gsmSCF.

45.6.2.4 Actions of the gsmSSF on receipt of Int. DP_T_Busy or Int. DP_T_No_Answer
including the parameter CF (at the state Monitoring)
If the handling of Int_ DP_T_Busy or Int DP_T_No_Answer including the parameter CF leads to the gsmSSF sending a
CAP_Event_Report BCSM to the gsmSCF, the gsmSSF shall include the parameter Call Forwarded as the Event
Specific Information BCSM.
45.6.3 Procedure Handle SCI
1) Precondition: before an answer event is detected and no Tsw running:
if 1 set of e-parameters received --> send to the MSC
if 2 sets e-parameters received --> error
if 1 set of e-parameters and Tariff Switch received --> error
if 2 sets of e-parameters and Tariff Switch received --> send 1st/start Tsw/store 2nd
2) Precondition: before an answer event is detected and Tsw running and no e-parameters
if 1 set of e-parameters received --> error, no e-parameters stored
if 2 sets e-parameters received --> send 1st/store 2nd
if 1 set of e-parameters and Tariff Switch received --> error
if 2 sets of e-parameters and Tariff Switch received --> error
3) Precondition: before an answer event is detected and Tsw running and e-parameters stored:
if 1 set of e-parametersreceived --> error
if 2 sets e-parameters received --> error
if 1 set of e-parameters and Tariff Switch received --> error
if 2 sets of e-parameters and Tariff Switch received --> error
4) Precondition: after an answer event is detected and no Tsw running:
if 1 set of e-parameters received --> send to the MSC
if 2 sets e-parameters received --> error

if 1 set of e-parameters and Tariff Switch received --> start Tsw/store set
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5)

6)

if 2 sets of e-parameters and Tariff Switch received --> error

Precondition: after an answer event is detected and Tsw running and no e-parameters

if 1 set of e-parameters received --> store e-parameters

if 2 sets e-parameters received --> error

if 1 set of e-parameters and Tariff Switch received --> error

if 2 sets of e-parameters and Tariff Switch received --> error

Precondition: after an answer event is detected and Tsw running and e-parameters stored:
if 1 set of e-parametersreceived --> error

if 2 sets e-parameters received --> error

if 1 set of e-parameters and Tariff Switch received --> error

if 2 sets of e-parameters and Tariff Switch received --> error

NOTE: TheMSC shall store the received e-parameters to be sent subsequently to the MS. The MSC shall send

these e parameters to the MS in a Connect message or in a Facility message.
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45.6.4 Process gsmSSF and procedures

Process gsmSSF 1(35)

'/ Invocation of gsmSSF in MO -
"MT, VT or CF call case. */ ‘

F* Timers used in the gsmSSF process: k

Tssf.  Application timer in the ssf.
Tcp:  Timer for call period.
This timer measures the duration of a call period.
Tsw:  Timer for tariff switch.
At the expiration of this timer, a new tariff switch shall be started.
Tw:  Warning timer.
At the expiration of this timer, a warning tone shall be played to the calling party
DELTA: time, measured in the gsmSSF, elapsed between the time an
ApplyChargingReport operation is send to the gsmSCF and an
ApplyCharging operation is received from the gsmSCF.
Tced:  Control of call duration timer.
This timer supervises if after sending of ACR a new AC is received.

Ranges for the default values for Tssf.

- non user interaction Tssftimer value: 1 second to 20 seconds
- user interaction Tssf timer value: 1 minute to 30 minutes
¥

 TASK definition:

The sending of an Application_Begin signal opens a new relationship to the gsmSCF.

The sending of an Application_End or Abort signal terminates the relationship to the gsmSCH,
*

Figure 4.57a: Process gsmSSF (sheet 1)
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Process gsmSSF

'/ Invocation of gsmSSF in MO, .
: MT, VT or CF call case. */ ‘

' The received CSl states
"whether DP Collected_Info

. 'or DP Analysed_Information

. .or DP Route_Select Failure
‘or DP T_Busy

. 'or DP T_No_Answer

. .or DP Terminating_Attempt_

' ' Authorised shall be armed

. 'as TDP.

ffffffffffffffff D

2(35)

F Signals to/from the left are toffrom the MSC;
signals to/from the right are
toffrom the gsmSCF. */

_Request

-

,,,,,,,,,,,,,,,, / :
Idle
| ] | | |
Int_Invoke Int_Invoke Int_Invoke Int_Invoke Int_Invoke
gsmSSF gsmSSF gsmSSF gsmSSF gsmSSF
(O-CSl) (I-Ccsl) (VT-CSI) (D-CSI) (N-CSI)
L 2 2 |
S
AmDP | - ‘
Int_ O_Exception, Int_ DP_O_Answer,
Int_T_Exception Int DP_T_Answer,
Int DP_O_Abandon,
Int_gsmSSF Int DP_T_Abandon,
Invoked Int DP_Route_Select_Failure,
Int_Continue Int DP_O_No_Answer,
Int DP_T_No_Answer,
. Int. DP_O_Busy,
Wait For_ Int_DP_T_Busy,

Int_DP_O_Disconnect,
Int DP_T_Disconnect

Figure 4.57b: Pro

cess gsmSSF (sheet 2)
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Process gsmSSF _ 3(35)
¥ Signals to/from the left are tofrom the MSC;
”””” LT L Y signals to/from the right are
¥ Invocation of gsmSSF in MO,
'MT, VT or CF call case. */ ‘ tofirom the gsmSCF. */
7777777777777777777 Int DP_Route_Select Failure,
Int DP_T_Busy,
Int. DP_T_No_Answer
Wait_For_
_Request
[ [ \
Int DP_ Int DP_ Int DP_
_Terminating_ ~_Analysed _Collected
_Attempt Inform ai _Information
“Alitherized
D-Csl
Csl
O-Csl
Oheck_Criteria| Check_Criteria Bheck_Criteria L .
Anyalysed Infg  |Collected_Infq| Unsuccessful | (pheck_Ciriterig
\ N |
esult=
ass?
Yes \&
No et
ASS 7
Tssf timer interval N \p\
and restart Tssf' ) Int_T_Exception,
Int_Continue Int_G_ Exception. Yes
Int_DP_T_Abandon,
B Int. DP_O_Abandon 'Set Tssf to default
. non user interaction
Application_ Tssf timer interval
Begin and restart Tssf'
Idle
'Set Control Application
Relations hip' Begin
" 'Set Control
CAP_Initial Di Relations hip'
ACR sent:=false
AC pending:=false
Outstanding requests = 1

Oustanding Call Information Report =0

Waiting_for_
_Instructions

Waiting_for_
Instructions__

Figure 4.57c: Process gsmSSF (sheet 3)
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Process gsmSSF 4(35)
‘rl*i Irilvio(;aiioiniofi gsmSSF iﬁ MO - F Signals to/from the left are toffrom the MSC;

"MT, VT or CF call case. */ ‘ . signals to/from the right are
L. Waiting_for_ toffrom the gsmSCF. */

_Instructions

CAP_Apply” . o
Charging CAP_Reset Timer Internal |
Handle_AC Abort
Yes
No
Set Tssfto Set Tssfto
CAP_Reset_Timer CAP_Reset_Time Int_Error
time interval an time interval an
restart Tssf restart Tssf
Complete_all||
FCI_records

Waiting_For_
_Instructions
Idle

'‘Not Waiting for first response after IDP
or firstreset Timer'

Figure 4.57d: Process gsmSSF (sheet 4)
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Process gsmSSF , 5(35)
7777777777777777 /‘*. Signals to/from the left are toffrom the MSC;
+ ¥ Invocation of gsmSSF in MO, ' Waiting_for_ z%?gjni tggro?mﬂgg'rzlgrl; are
'MT, VT or CF call case. */ ‘ _Instructions 9 :
[ \
CAP_Contipte CAP_Contjnlie_
DP_O_No_answer of leg2 WithArgument CAP_Conrct
DP_T_No_answer of leg2
DP_O_Busy ofleg2 ‘ ‘
DP_T Busy of leg2
DP_Route_Select_Failure of leg2 | Stop Tssf Stop Tssf Stop Tssf
DP_O_Disconnect of leg2
DP_T_Disconnectofleg2
DP_O_Disconnect of legl
DP_T_Disconnect of legl Le
No
Complete Complete
FCl rpecora ELSE | ¢ rpecora Int_Continue Int_Continue
(leg2) (eg1)
|
Handle CIR |
leg(leg2)
v ] DP_O_No_answer of leg2
DP_T_No_answer of leg2
Handle CIR | Complete_ || pp~g Busy of leg2
leg(legl) DP_T Busy of leg2
[ DP_Route_Select_Failure of leg2
DP_O_Disconnect of leg2
DP_T_Disconnect ofleg2
No Yé
Current DP is .
O_Disconnect or Int_Continie
T _Disconnect? Ye
SetR?utstantding_ Handle_CIR |
_Requests = leg(legl
Outstanding_ acleg 1)
_Requests- 1 K1
et Outstanding_
_Requests =0
No
Yes Int_Continue
Set Tssfto last Application
used time interval End -
d restart Tssf
a ‘Set Monitor
Waiting_For_ Relations hip Complete_all||
_Instructions FCI_records
Monioring
Idle

Figure 4.57e: Process gsmSSF (sheet 5)
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Process gsmSSF

6(35)

+ ¥ Invocation of gsmSSF in MO, '
: MT, VT or CF call case. */ ‘

F Signals to/from the left are toffrom the MSC;
signals to/from the right are
toffrom the gsmSCF. */

Waiting_for_
_Instructions

Set Tssfto last
5ed time interval
d restart Tssf

c

Error
Unexpected and/or

disarm EDP

Depending on the Monitoring
" parameter received for the
‘indicated detection point.
For DP O/T Disconnect a DP
"is only disarmed for the leg
“for which the event was
received.

Waiting_For_
_Instructions

CAP_ Int_T_Exception,
_ReleaseCall Int_O_EXxception

<AC pending <AC pending
False False

True
P2 T CAP_Apply_
‘ Charging_Report

- |CAP_Apply >
Charging_Report
Handle_CIR
Handle CIR
Complete_all]|
FCI_records
Complete_all||
FCI_records
Abort
Application_
End

Int_Release Call

Stop Tssf

Idle

Figure 4.57f: Process gsmSSF (sheet 6)
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Process gsmSSF 6(35)
‘rl*i Irilvio(;aiioiniofi gsmSSF iﬁ MO - F Signals to/from the left are toffrom the MSC;

"MT, VT or CF call case. */ ‘ signals to/from the right are

toffrom the gsmSCF. */

Waiting_for_
_Instructions

CAP_ Int_T_Exception,
_ReleaseCall Int_O_EXxception

Set Tssfto last ; )
sed time interval <AC pending <AC pending
d restart Tssf False False

c

,,,,,,,,,,,, True ue
CallActive :=FALSE - - | - - - -|- - - - -|- gﬁg’@ﬁ,gp%ort
- |CAP_Apply
Error Charging_Report
Unexpected and/or Handle_CIR
disaamEDP | = =
Depending on the Monitoring
- " parameter received for the Handle_CIR N
Waiting_For_| “indicated detection point. Complete_all |
_Instructions 'For DP O/T Disconnect a DP FCI_records
"is only disarmed for the leg [
'for which the event was .,Focr:l?plete_gl 1
.received. _fecoras
Abort
Application_
End

Int_Release Call

Stop Tssf

Idle

Figure 4.579: Process gsmSSF (sheet 7)
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8(35)

Process gsmSSF
¥ Invocation of gsmSSF in MO,
'MT, VT or CF call case. */ ‘

Monioring

F Signals to/from the left are toffrom the MSC;
signals to/from the right are
toffrom the gsmSCF. */

CAP_Establish

Int_Establi
Temporary

Int_Temparary_
Connection_
ablished

<AC pending
Yes

Start Tcp

No Int ETC_Failed

Error ETC faijed

Monitoring

No

Send E
parameters

—

$et Tssfto use

interaction timer
value and resta

Connection_MON

Figure 4.57h: Process gsmSSF (sheet 8)
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Process gsmSSF 9(35)
' Invocation of gsmSSF in MO g Waiting_for_ F Signals toffrom the left are toffrom the MSC;
'MT, VT or CF call case. */ ‘ _Instructions signals to/from the right are

toffrom the gsmSCF. ¥

Resource

Stop Tssf

Connect_To |
Resource

fail
pass
) Set Tssfto last
<AC pending used time interval
d restart Tssf
No Yes
Return apprepriate
Start Tcp error to the

Waiting_For_
Instructions

Send E
parameters

—

$et Tssfto use

interaction timer
value and resta

Waiting_For
_End_Of_

Figure 4.57i: Process gsmSSF (sheet 9)
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Process gsmSSF

10(35)
'/ Invocation of gsmSSF in MO, -

F Signals to/from the left are toffrom the MSC;
"MT, VT or CF call case. */ ‘ signals to/from the right are
L ‘ toffrom the gsmSCF. */

Monioring

Resource

Connect To |
Resource

fail

Return apprepriate
error to the
gsmSCE

Monitoring

Send E
parameters

5et Tssfto use)
interaction timer
value and resta
Tssf

Waiting_For
_End_Of_
User_ ion_MON

- en

Figure 4.57j: Process gsmSSF (sheet 10)
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Process gsmSSF

' f* Invocation of gsmSSF in MO,
: MT, VT or CF call case. */

N

Error: Unexpected
Data Value

0

Monioring

Montioring

Arm DP
and/or
disarm DP

arm
P or rep
Yes p g

No

Complete_all]
FCI_records

Application_

" " requests to disarm DPs or to

11(35)

F Signals to/from the right are
toffrom the gsmSCF. */

* In state 'Monitoring', only

'sent notifications are allowed

Figure 4.57k: Process gsmSSF (sheet 11)
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Process gsmSSF

: MT, VT or CF call case. */

+ ¥ Invocation of gsmSSF in MO, '

12(35)

Waiting_for_Instructions,
Monitoring ,
Waiting_for_End_Of Temporary_Connection_WFI,

Waiting_for_End_Of_User_Interaction_WFI,
Await_Temporary_Connection_Establishment_WFI,
Waiting_for_End_Of Temporary_Connection_MON,
Waiting_for_End_Of_User_Interaction_MON,
Await_Temporary_Connection_Establishment_MON

=

Int DP_O | Int DP_T | Int DP O NntDP T
_Disconnect _Disconnect Abandonl Abandon! toffrom the MSC;
[* leglD [*leglD * - -
\ N 2 |
DP =
Yes
PP armeéd
as EDP-R

Handle_ACR

Handle_CIR

Stop Tssf

Int_Contin

Complete_all]
FCI_records

Application
End

/¥ Signals to/from the left are

signals to/from the right are
toffrom the gsmSCF. */

No

Perform implicit
disarming of DP

)

Perform implicit
sarming of DPs

o

Perform implicit
disarming of DP

CallActive := '

FALSE

Yes

Monitoring

- - |Handle_ACR Stop Tssf
—

‘ Handle_CIR_| )
e leg (legID) Int_Contin

Set Tssfto default
non user interactjon
imer value an

restant Tssf

Set Outstanding_
_Requests =
Qutstanding

_Requests+ 1

Waiting_for_
Instructions

Yes
- -/[Handle_ACR
‘ Monitoring
Handle_CIR
Complete_all||
FCI_records
Application_
End

Figure 4.57I: Process gsmSSF (sheet 12)
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Process gsmSSF . 13(35)
/¥ Signals to/from the left are to/from the MSC;
””” oLl T signals toffrom the right are
/¥ Invocation of gsmSSF in MO, *_ .
"MT, VT or CF call case. */ ‘ to/from the gsmSCF. */
Waiting_for_End_Of Temporary_
Connection_WFI,Waiting_for_End_
- _Of _Temporary_Connection_MON
CAP_Discorinect_ CAP_Apply/~ CAP_Reset” : o
Forwardc&n{edion Int_TC_Released Charging < “Timer < Tssfexp|re< : Internal
Set Tssfto
Handle_AC | cAP_Reset_Timer |AbOrt
time interval an

Handle_ACR|- - - - » - - |Handle_ACR

Int_Disconnect_
Forward_

N
Set Tssfto last

sed time interval L o
and restart Tss " ' CallActive :=

c

'FALSE

Waiting_for_En
Of _Tempora
G i

Tssf

Int_Disconnect_
Forward_Connection

TC_Release
Pending

Int._ TC_Released

Int_Error

Waiting_For_
_Instructions

CallActive:= "~~~ "|" ~ "~~~ "~
FALSE 14
———————— - |Handle_ACR

CAP_Disconnect_
ForwardConpection

Complete_all]|
Int_ TC_Released FCI_record
< Idle
Handle_ACR —_—

Int_Disconnect_
Forward_
ion
2l
Stop Tssf
< Monitoring

Figure 4.57m: Process gsmSSF (sheet 13)
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Process gsmSSF 14(35)

+ ¥ Invocation of gsmSSF in MO, '
: MT, VT or CF call case. */ ‘

¥ Signals to/from the left are toffrom the MSC;
signals to/from the right are
toffrom the gsmSCF. ¥/

DP_O_No_answer of leg2
DP_T_No_answer of leg2
DP_O_Busy ofleg2

DP_T_Busy of leg2

DP_Route_Select_Failure of leg2 | Stop Tssf
DP_O_Disconnect of leg2 DP_O_Disconnect of legl
DP_T_Disconnect of leg2 DP_T_Disconnectof legl

Complete_ Complete_
FCI_record ELSE FCI_record
(leg?2) (leg1)
was du Handle_CIR |

Forwarding leg(leg2)
Yes
v ]
No
Handle_CIR |
leg(legl)
\
Current DP is
O_Disconnector
T_Disconnect? No
Yes
Set Outstanding_ get Outstanding
_Requests=| | Requests=0]
Qutstanding_
_Requests- 1
No
Yes Int_Continue
Set Tssfto last

sed time interval
nd restart Tssf

c

Application

End
'Set Monitor ‘
Relations hip Complete._all
v ] FCI_records

Wiaiting_For_End
f_Temporar
_ -MON Idle

Figure 4.57n: Process gsmSSF (sheet 14)
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Process gsmSSF 15(35)

+ ¥ Invocation of gsmSSF in MO, '

' *
MT. VT or CF call case. */ j aiting_For_  Signals to/from the left are toffrom the MSC;
”””””””””” nd_Of_User signals to/from the right are

[ ion_ WFI

toffrom the gsmSCF. ¥

DP_O_No_answer of leg2 CAP_Contipde

DP_T_No_answer of leg2

DP_O_Busyofleg2

DP_T Busy of leg2

DP_Route_Select_Failure of leg2

DP_O_Disconnect of leg2 Stop Tssf

DP_T_Disconnect of leg2 DP_O_Disconnect of leg1l
DP_T_Disconnectoflegl

Complete_ Complete_
FCI_record ELSE FCI_record
(leg?) (legl)
was du Handle CIR |
Forwarding leg(leg2)
Yes |
No
Handle CIR |
leg(legl)
\
Current DP is
O_Disconnect or
T _Disconnect? No
Yes
Set Outstandind_  Set Outstanding
_Requests = _Requests =0[
Qutstanding_
_Requests- 1
No
Yes Int_Continuie
Set Tssfto last

used time interval
nd restart Tssf

Lo ne _Rs? rdi ’
aiting_For_ armed EDP-RS? N Application_
nd_Of_User End
| | Yes

‘Set Monitor
Relations hip'

Complete_all]
| FCl_records

aiting_For_
nd_Of_User
' Idle

Figure 4.570: Process gsmSSF (sheet 15)
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Process gsmSSF 16(35)
/‘* Irn\}orcétibnr of gsmSSF iﬁ MO - F Signals to/from the left are toffrom the MSC;

"MT, VT or CF call case. */ ‘ signals to/from the right are
. ‘ toffrom the gsmSCF. */

Waiting_for_End_Of Temporary_Connection_WFI,
Waiting_for_End_Of User_Interaction_WFI,
Waiting_for_End_Of Temporary_Connection_MON,
Waltlng_for_End_Of_User_Interactlon_MON

Tw expire

nt Apply | This provoquesthe MSC
Warning_T onelo playa tone to the party
“for whom the BCSM is operating

Release?

””””””””” No CAP
* | Apply_Charging
————————————————— S Handle_ACR| - Reno
This provoques the MSC Parameter - ‘
to send e parameters to - ‘ .
the caling party : Int_Disconnect_ |
""""""" Store curent Set Tssfto last | Forward_Connection
value of Tcp used time interval:
and restart Tssf
Handle_CIR
Start Teed
. ' |Complte_all|
.|| FClI_record
( ) CallActive := o
- TRUE ‘ Int_Release
——————————————————— | Stop Tssf
CallActive := FALSE; ‘

'CalReleasedAtTcpExpiry’' present

Application_
End

Figure 4.57p: Process gsmSSF (sheet 16)
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Process gsmSSF 17(35)

‘rl*i Irilvio(;aiioiniofi gsmSSF iﬁ MO - F Signals to/from the left are toffrom the MSC;
"MT, VT or CF call case. */ ‘ signals to/from the right are
‘ toffrom the gsmSCF. ¥

CallActive := ‘
TRUE o —:Internal Internal
Monioring | - - - - - - - - L e
,,,,,,,,,,,,,,,,, | T | | |
Tw expired(- - - .Intemal Internal - - | Tsw expire< . - |Tep expire<< - |Teed expir<
,,,,,,,,,,,,,,,, ‘
nt Apply | This provoquesthe MSC
Warmning_T onéto play a tone to the party _
,for whom the BCSM is operating
I Yes Release?
This provoques the MSC: Send e Yes
tosend e parametersto © © © © © ° Parameter
the caling party No
""""""" N CAP_
- NO|Handle_ACR “ | Apply_Charging
Store curent ‘
value of Tcp
Start Teed . ||Handle_CIR
‘ '
- Ico mplete_all |
|| FCl_record
Monitoring j
——————————————————— ‘ Int_Releas
CallActive := FAKSE; C

'CallReleasedAtTcpExpiry' present; ‘

Application_
End

Figure 4.57q: Process gsmSSF (sheet 17)
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¥ Invocation of gsmSSF in MO,
'MT, VT or CF call case. */

aiting_for_End_
_Of User_
_ ion_W.

18(35)

¥ Signals to/from the left are to/from the MSC;
signals toffrom the right are

to/from the gsmSCF. */

CAP_Apply”
Charging

CAP_Discofnect_ ™\ Int_SRF_
ForwardConnection” _Released

CAP_Reset’  |CAP_Play CAP_Prompt & \caAP_Cancel
_Timer _Announcement |_Collect_User_ | (nvoke |
‘ _Information |
777777 ' CallActive := Relay the operatiol
Handle_AC Handle_ACR Handle_ACR > 'FALSE o the SRF> :'1'0 SRF
Int Disconnect Set Tssfto Set Tssfto last
Forward Connection CAP_Reset_Timer used time interval
- time interval an and restart Tss
restarkFssf !
Set Tssfto last Set Tssfto defaultSet Tssf to default
used time intervahon user interactjamn userinteractjon
and restart Tsst time interval and time interval an
restart Tssf restart Tssf

Wiaiting_For_End Waiting_For aiting_for_End_
Of_User_ Instructions _Of _User_
ion WF| _ -

Figure 4.57r: Process gsmSSF (sheet 18)
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Process gsmSSF 19(35)

¥ Invocation of gsmSSF in MO, ¥ Signals to/from the left are to/from the MSC;

"MT, VT or CF call case. */ ‘ o signals toffrom the right are
L ‘ V\f_ﬂg?__gg&%nz_ to/from the gsmSCF. */
_I qungxi N

CAP_Apply/ CAP_Discofnect_ . AP_Play CAP_Cancel_
Charging ForwardConnection Int_SRF_Released |CAP_Res t—Tlme'f:Announc ent |_(Invoke_l

Handle_AC Handle ACR|| - - - Handle_ACR
o o > ' CallActive :=
'FALSE
Int_Disconnect_
Forward _Connection
Set Tssf to last ‘ Set Tssfto
used time interval CAP_Reset_Timer
and restart Tss Stop Tssf time interval and
restart Tssf

< Monitoring

Wiaiting_For_End aiting_for_End_
Of User_ _Of User_
I i N I ion_ M@N

Figure 4.57s: Process gsmSSF (sheet 19)
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Process gsmSSF 20(35)
zil*ilniv{)c’atioﬁ 6f gs mSSF iﬁ MO i /* Signals to/from the left are to/from
“MT, VT or CF call case. */ ‘ the process Generic_SREF;

,,,,,,,,,,,,,,,,,, — signals toffrom the right are
aiting_for_End_ to/from the gsmSCF unless
_Of_User_ otherwise stated. */
_ lion_WFI

CAP_Cancelled\ CAP_Cancel ‘ CAP_Prompt_&
_error }_Fail?ad_e ror FIOMSRF— 7 = = 2 _coliect_User From SRF o_
,,,,,,,, _Information__ . . _ _ _ _
\ N
Relay the operation/ D Timer exor
result/error?&he Internal | Tssf P
gsmsce -~ ‘

aiting_for_Engd_
Of_User Abort
teraction WFI

Int_Disconnect_
Forward_Connection

RF_Release
Pending

Int_SRF_Released

Int_Error

Complete_all|
FCI_record

< e

Figure 4.57t: Process gsmSSF (sheet 20)
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Process gsmSSF

' f* Invocation of gsmSSF in MO,
: MT, VT or CF call case. */

aiting_for_En
_Of_User_

21(35)

[* Signals to/from the left are toffrom
the process Generic_SRF;

signals to/from the right are

toffrom the gsmSCF unless
otherwise stated. */

_error

CAP_Cancelled\ CAP_Cancel ‘ CAP_
>_Failed_e ror FFOMSRE - - - ° Specialised_
,,,,,,,, Resource |
- Report

gsmSCFE

Relay the operation/
result/error to'the

iing_for_End_

al
_Of _User_
I i N

Timer expir
Tssf

Abort

Int_Disconnect_
Forward_Connection

RF_Release
Pending

Int_ SRF_Released

Int_Error

Complete_all]
FCI_record

-

Figure 4.57u: Process gsmSSF (sheet 21)
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Process gsmSSF 22(35)
‘rl*i Irilvio(;aiioiniofi gsmSSF iﬁ MO - ¥ Signals to/from the left are toffrom the MSC;
"MT, VT or CF call case. */ ‘ signals to/from the right are
Ll Montoring toffrom the gsmSCF. */
Int_ DP_O | Answer Int DP_T _|Answer
CAP_Cancel_(All)
Handle_O_ Handle_T_
. Answer Answer
Disarm all
EDPs \
Cancel all
reports
Perform implicit
disarming of DPs.
For DP O/T Disconnedt the DP - _Event,
isonly disarmed for the leg T : : Report_BC
. D Disarm this DP. |7 —
forwhltijh the event was o~ Perform implicit (Interrypte:
receved. . ' ' disarming of DPis.
; i Disarm this DP|.
No — >~_ oo Perform implicit
disarming of DPs.
L Any remaining armed
EDPs or .
Yes outstanding report? Set Outstanding_
| Requests =1
épgll cation_ Int_Continue
n Set Tssfto default
‘ \L nojn user interactjon
Tssf timer value and
Complete_all < Monitorin >
ord Tl g
FCl_record Waiting_For

_Instructions

Int_Contin

Figure 4.57v: Process gsmSSF (sheet 22)
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Process gsmSSF 23(35)
‘rl*i Irilvio(;aiioiniofi gsmSSFln MO . L F Signals to/from the left are toffrom the MSC;

'MT, VT or CF call case. */ ‘ Monitoring signals to/from the right are

toffrom the gsmSCF. */

Int DP_O_No_Answer,

Int DP_T_No_Answer,

Int DP_O_Busy,

Int_ DP_T_Busy,

Int DP_Route_Select_Failure

Not armed for LegID EDP_R
Handle_ACR||- - - - - - - - - - -
CallActive := ' < N
FALSE j ‘
StopDelta | - ----- - -
Handle_ACR > Handle_ACR

Stop Delta Stop Delta

Ca orv_var‘ g
pending?
Yes

No
H"’I‘Qg'ﬁe—gg— Handle_CIR
Calt Forwarding
2 | pending
R Yes
Complete_
FCl tecord Handle CIR e Handle CIR
(leq?) andle_CIR | andle_CIR |
il leg (leg2) Handle_CIR leg (leg2)
Perform implicit >{
disarming of DPs. Complete
FCI_record |
(leg?) (Interruy
Disarm this DP|. Disarm this DP|.
Perform implicit <~ - perform implicit
disarming of DPs.  disarming of DPss.
S
Application Yes
End Any remaining armed . Set Outstanding_
EDPs or ‘ | Requests =1
outstanding report? ‘
Int_Continue Int_Continue ‘
Set Tssfto default

J/ . nopn user interactjon
Tssf timer value and

Complete_ o For DP O/T Disconnedt the DP | ‘
FCI_record Montoring isonlydisarmed fortheleg "~ »
(legl) for which the event was Waiting_For_

_Instructions

received.

.dﬂ ************ :

Figure 4.57w: Process gsmSSF (sheet 23)
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Process gsmSSF — 24(35)
aiting_for_End_
””” Of User )
'/ Invocation of gsmSSF inMO, |k {eract MON f* Signals to/from the left are
"MT, VT or CF call case. */ L= = toffrom the MSC;
L signals to/from the right are
Int_ DP_O | Answer, toffrom the gsmSCF. ¥

Int_ DP_T |Answer

CAP_Cancel_(All)

Disarm all True
EDPs
Start Tcp
Cancel all False
reports @
Ves For DP O/T Disconnect the DP
isonly disarmed for the leg :
Start Tw forvx{hich the event was
received.
No
This provoques the MSC
tosend e parameters to e parameters
the calling party /called party .
eglD
and.criteria met?
No
Perform implicit
disarming of DPs.
For DP O[T Disconnect the DP Yes
No isonlydisarmed fortheleg ' pisam this DP| CAP_Event
Stop Tssf for which the evert was © ~ Perform implicit Report_BCS
received.\ ‘ d'sarmin%] aof DPss. (Interrypte
Application Disarm this DP.
End Perform implicit
disarming of DPs.
Yes
Complete_all|| Set Outstanding_
FCI_record Stop Tssf | Requests = 1
. ) Any remaining armed Set Tssf to default
Int_Contin Int_Continbie  — gpps or iser interactior
outstanding report? Tssf timer value and

Figure 4.57x: Process gsmSSF (sheet 24)
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Process gsmSSF 25(35)
‘rl*i Irilvio(;aiioiniofi gsmSSF iﬁ MO g aiting_for_End_ P Signals to/from the left are toffrom the MSC;

"MT, VT or CF call case. */ ‘ _Of User_ signals to/from the right are
Ll i _MON toffrom the gsmSCF. */

Int. DP_O_No_Answer,

Int DP_T_No_Answer,

Int_ DP_O_Busy,
Int_DP_T_Busy,

Int DP_Route_Select_Failure

Not armed for LegID EDP_R

or criteria not met

Handle ACR||- - - - - - - - - - -

CallActive := ' -
FALSE j
StopDelta | - ------ -

CaltForwarding
pending?
Yes

Handle_ACR > Handle_ACR

Stop Delta Stop Delta

No
Handle CIR |
leg (€92) Handle_CIR
2 |
R Yes
Complete_
FCi record Handle_CIR e Handle_CIR
(eq?) andle_CIR_| andle_CIR_|
leg (leg2) Handle_CIR leg (leg?2)
Perform implicit >{
disarming of DPs. Complete
FCI_record
(leg?2)
Disarm this DP|. Disarm this DP|.
Perform implicit <- - perform implicit
disarming of DPs.  disarming of DPs.
o
Application Yes
End Any remaining armed . et Outstanding_
EDPs or ‘ | Requests =1
outstanding report? ‘
Int_Continue Int_Continue ‘
Set Tssfto default
non user interactjon
Tssf timer value and

For DP O/T Disconnect the DP = rest

Complete_ Tssf
FCI_record isonly disarmed for the leg i
(leg1) for which the event was am(r)]fg_tfjc;r&En -

- received. 1
Idle

Figure 4.57y: Process gsmSSF (sheet 25)
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Process gsmSSF

- 26(35)
Wimng_For_Eng_

/¥ Invocation of gsmSSF in MO, ' Of_Tem N f* Signals to/from the left are

"MT, VT or CF call case. */ L= = to/from the MSC;

‘ signals to/from the right are

Int_DP_O | Answer, toffrom the gsmSCF. ¥

Int_ DP_T |Answer

CAP_Cancel_(All)

True
Dlsé%rgsall Start Tcp
False
Cancel all
reports
Ves For DP O/T Disconnect the DP !
isonly disarmed for the leg
Start Tw for which the event was
received.
No
This provoques the MSC
tosende parametersto © - e parameters
the caling party
eglD
and.criteria met?
No
Perform implicit
disarming of DPs.
For DP O/T Disconnect the DP - Yes
No }sonlr)];_dr:s%r med fotr theleg | pisarm this DP.  [CAP_Event.
Stop Tssf orw '(a € event was '~ Perform implicit | Report_BC
recenvgd. ‘ d'sarmin%; of DPis. [(Interrypte:
Application Disarm this DP|. ‘
End B Perform implicit = = -
disarming of DPs.
Yes
Complete_all|| Set Outstanding_
FCI_record Stop Tssf | Requests =1
. . Any remaining armed Set Tssf to default
Int_Contin Int_Continle | gpps or s er interaction
outstanding report? Tssf timer value and

Figure 4.57z: Process gsmSSF (sheet 26)
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Process gsmSSF

'/ Invocation of gsmSSF in MO, .
: MT, VT or CF call case. */ ‘

Int. DP_O_No_Answer,

Int DP_T_No_Answer,

Int_ DP_O_Busy,
Int_DP_T_Busy,

Int DP_Route_Select Failu

re

27(35)
¥ Signals to/from the left are toffrom the MSC;
signals to/from the right are
toffrom the gsmSCF. */
Not armed for LegID EDP_R
Handle_ACR|- - - - - - - - - -~
CallActive := '
FALSE
StopDelta | - ------ -
Handle_ACR| - > - |Handle_ACR

CaltForwarding
pending?

Complete_
FCI_record
(eg)

-

Yes Stop Delta Stop Delta
No
Handle CIR |
leg (€92) Handle_CIR
2 |
N Y
Complete_
FCg ecord Handle_CIR Handle_CIR
(leq?) andle_CIR_| andle_CIR |
leg (leg2) Handle_CIR leg (leg?2)
Perform implicit >{
disarming of DPs. Complete
FCI_record
(leg?2)
Disarm this DP|. Disarm this DP|.
Perform implicit <- - perform implicit
disarming of DPs..  disarming of DPss.
o I
Application_ Yes
End Any remaining armed © Set Outstanding_
EDPs or ‘ | Requests =1
outstanding report? ‘
Int_Continue Int_Continue ‘
Set Tssfto default
non user interactjon
Tssf timer value and

For DP O/T Disconnect the DP - ‘
isonly disarmed for the leg T
for which the event was

received.

Figure 4.57aa: Process gsmSSF (sheet 27)
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Process gsmSSF 28(35)
‘rl*i Irilvio(;aiioiniofi gsmSSF iﬁ MO - F Signals to/from the left are toffrom the MSC;
"MT, VT or CF call case. */ ‘ signals to/from the right are
L toffrom the gsmSCF. ¥

Monitoring
‘Handling of CAP_Releas cAP
" “isonly specified in a cont Apply_Charging
' relationship. -
. The gsmSCF shall not se
"CAP_Release _Cal in a
Lmon itor relaionship Handle_AC
Int_O_Exception, .
CAP Int_T_Exception
Apply Charging~ -~~~ =~~~ =~ °
False
Handle_CIR
CallActive := * < CAP_ .
L FALSE " |Apply_Charg
Complete_all] "~~~ ‘ Reno
FCI_records
False
Handle_CIR
Application
End ‘
Complete_all|
FCI_records
Int_Release_Call ‘
Abort
Idle

Figure 4.57bb: Process gsmSSF (sheet 28)

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 181 ETSI TS 123 078 V3.3.0 (2000-01)
Process gsmSSF 29(35)
‘rl*i Ir71v7c>(7:a£ioiniofi gsmSSF iﬁ MO - F Signals to/from the right are
'MT, VT or CF call case. */ ‘ toffrom the gsmSCF. ¥

Waiting_For_Instructions,

Set Tssfto last
used time interval
dnd restart Tss

Non-completed CAMEL
logical call record
exists for this leglD?

Waiting_For_End_Of_Temporary_Connection_WFI,
Waiting_For_End_Of_User_Interaction_WFI,
Waiting_For_End_Of_Temporary_Connection_MON,
Waiting_For_End_Of_User_Interaction_MON

No

Create CAMEL logical
1? call record
"Append"
Not present,
"Overwrite"
Append free forn Overwrite all CAMEL Write FCI data
is i logical call record in CAMEL logical
data with this FCl data call record

Figure 4.57cc: Process gsmSSF (sheet 29)
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Process gsmSSF 30(35)

+ ¥ Invocation of gsmSSF in MO, '

' *
MT, VT or CF call case.*/ ‘ /¥ Signals to/from the right are
”””””””””” toffrom the gsmSCF. ¥
<7—>7 Monitoring
rging

Non-completed CAMEL

logical call record

exists for this leglD? No

Create CAMEL logical

I? call record
"Append”
Not present,
"Overwrite"
Append free format Overwrite all CAMEL Write FCI data
is i logical call record in CAMEL logical
data with this FCl data call r(‘eoord

Monitoring

Figure 4.57dd: Process gsmSSF (sheet 30)
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Process gsmSSF 31(35)

+ ¥ Invocation of gsmSSF in MO, '

' *
MT, VT or CF call case.*/ ‘ f* Signals to/from the right are
”””””””””” toffrom the gsmSCF. ¥

Wait_For_Instructions,
Waiting_For_End_Of_User_Interaction_WFI,
Waiting_Fot_End_Of_Temporary_Connection_WFI,
Waiting_For_End_Of_Temporary_Connection_MON,
Waiting_For_End_Of _User_Interaction_MON

Set Tssfto last
5ed time interval
and restart Tss

c

Handle_SCI|| - . See section 4.5.6.3

Monioring

Handle_SCI|| - . See section 4.5.6.3

Figure 4.57ee: Process gsmSSF (sheet 31)
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Process gsmSSF

+ ¥ Invocation of gsmSSF in MO, ' F Signals to/from the right are
'MT, VT or CF call case. */ ‘

32(35)

toffrom the gsmSCF. ¥

Waiting_For_Instrugtions

tion_Request

Set Tssfto last
sed time interva
and restart Tss

c

store request

Oustanding Call Information Report:=
Qustanding Call Information Report +1

Waiting_For_Instructions

Figure 4.57ff: Process gsmSSF (sheet 32)
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Process gsmSSF

+ ¥ Invocation of gsmSSF in MO, '
: MT, VT or CF call case. */

33(35)

toffrom the MSC. */

F Signals to/from the left are%

Monitor

Int DP_Analysed_
_Information

Int_Continue

Monitor

Figure 4.57gg: Process gsmSSF (sheet 33)
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Process gsmSSF 34(35)

+ ¥ Invocation of gsmSSF in MO, ' F Signals to/from the left are toffrom the MSC;
"MT, VT or CF call case. */ ‘ signals to/from the right are
toffrom the gsmSCF. ¥

Waiting_for_
Instructions_

. CAP_
CAP_Contifue CAP_Conx<ct “Rele aseé
Set Tssfto last
used time interval Stop Tssf Stop Tssf Stop Tssf
d restart Tss

Non-completed CAMEL Yes .
logical calﬁ record Int_Continue Int_Connect Int_Release Call
exists for this leglD?

No

ical

Create CAMEL log

Application
call record End

Write FCI data Overwrite CAMEL Complete_all
in CAMEL logical logical call record FCl Records|
call record with ECl data -
Waiting_for_
Instructions_ ldie

Figure 4.57hh: Process gsmSSF (sheet 34)
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Process gsmSSF

+ ¥ Invocation of gsmSSF in MO, ' ¥ Signals to/from the left are toffrom the MSC;
'MT, VT or CF call case. */ ‘ signals to/from the right are

toffrom the gsmSCF. ¥/

35(35)

Waiting_for_
Instructions_

‘ Timer expir Int DP_O |
Inemal T |Tssf < Abandon
Abort Stop Tssf
Complete_all|
Int_Error FCI_records
Complete_all|| |Application_
FCI_records End

L L

EaIE

Figure 4.57ii: Process gsmSSF (sheet 35)
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Procedure Check_Criteria_Collected_Info 1(1)

+* Procedure to check o
‘the criteria in the gsmSSF */,

LD

Destination
triggering cri

No

Yes

No

Yes

Result= Result=
pass fail

Figure 4.58a: Procedure Check_Criteria_Collected_Info(sheet 1)
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+* Procedure to check o
‘the criteria in the gsmSSF */,

LD

Procedure Check_Criteria_Analysed_Info

No

Yes

Destindtion ber
triggering criterion Yes

Called nu
tches stri
definedin

crite io,qg

er

All eriteria m P
In list checked?

Yes

No

Result=
pass

Result=
fail

Q

Q

1(1)

Figure 4.59a: Procedure Check_Criteria_Analysed_Info(sheet 1)
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Procedure Check_Criteria_Unsuccessful 1(1)
*Procedure tocheck -
'the criteria in the gsmSSF */,

Yes
No
Releas aus atches
ue defined +
criterion? No
Yes
Result:= Result:= Result:=
pass pass fail

Q¥

Figure 4.60a: Procedure Procedure Check_Criteria_Unsuccessful(sheet 1)
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Procedure Connect_To_Resource 1(1)
‘This procedure is called, when the .

‘ConnectToResource requestis received
'in Wfl or Mon state.
Int_Connegt_

To_Resource

Await_Resource_
Connection

Int_SRF

Connected Int_ CTR_Failed

result:=
pass

result:=
fail

Figure 4.61a: Procedure Connect_To_Resource (sheet 1)
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Procedure Handle_AC 1(1)

'+ This procedure shows the handlingin
'the gsmSSF for the operation CAP

. Apply Charging. ¥ : ( >

Set Tssfto last
5ed time interval
nd restart Tssf

c

Yes

Stop Tced

Start Tw
Stop delta
measurement H
AC pending:=
true
Tcp:=Tcp-delts

No

o Tw:=
Tw:=0 cp-Warning tim

\ \

—
(v}

Figure 4.62a: Procedure Handle_AC (sheet 1)
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Procedure Handle_ACR

‘This procedure is only caled at the
.end of connection to an outgoing leg,

\a temporary connection or a connection '
'to a SRF when the cal can_be continued

No

discard
e-values

Stop Tep

If running oo - Stop Tw

Start Delta

CAP_
Apply _Charging
Report

AC pending:=
false

1)

Figure 4.63a: Procedure Handle_ACR (sheet 1)

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 194 ETSI TS 123 078 V3.3.0 (2000-01)

Procedure Handle_CIR 1(1)
/* Fi’rti)cieciiuireiiﬁ tihé gsmSSF tb ) g /¥ Signals to/from the right are
: handle Call Information Report. */ toffrom the gsmSCF. ¥
Handle_CIR |
leg (leg2)
Handle CIR |
leg (legl)

Figure 4.64a: Procedure Handle_CIR (sheet 1)
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Procedure Handle_CIR_leg 1(1)
: /* 7P}0(7:e7d171ré iin 7th7e gsmSSF ioT - F Signals to/from the right are
"handle Call Information Report toffrom the gsmSCF. ¥
for the specified leg. */ ‘
JFPAR IN LegID LegType; ‘

No

No

Outsanding Call Information Report:=
Outsanding Call Information Report -1

CAP_Call_
Information
Repor

)

Figure 4.65a: Procedure Handle_CIR_leg (sheet 1)
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Procedure Complete_FCI_record

'+ Procedure in the gsmSSF to o F Signals to/from the right are
‘write Furnish Charging Information toffrom the gsmSCF. ¥
.data to CDR for the specified LegID. */

JFPAR IN LegID LegType;

1(1)

Non-completed Logical
CAMEL call record
exsists for this

LegID? Yes

complete CAME
logical call reco

or

Figure 4.66a: Procedure Complete_FCI_record (sheet 1)
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Procedure Complete_all_FCI_records 1(1)
/* F;rc7>cieciiuireiir71 tihé gsmSSF tb o ] F Signals to/from the right are
write Furnish Charging Information toffrom the gsmSCF. ¥
.data to CDR for the both LegIDs. */

Complete_
FCI_record
(legl)
Complete_
FCI_record
(leg2)

Figure 4.67a: Procedure Complete_all_FCI_records (sheet 1)

4.5.7  Assisting case

Assisting case involves the following processes :
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- CAMEL_Assisting MSC,
- Assisting_gsmSSF.
The detailed error handling for these 2 processes is specified in 3G TS 29.078 [5].

Process CAMEL_Assisting_MSC 1@3)

‘P rocess inthe MSWC\ Signals to/from the left are to/from the
‘lcu handle an assis‘l N process CAMEL_OCH_ETC, CAMEL_
‘requesl ' TC_ETC or CAMEL_CF_ECT;
L, signals to/from the rightare to/from

the assisting_gsmS SF;

Initial Address

Int_Assist_
_Required

Wait_for_assisting_
_gsm_SSF_invoked
Int_assisting_ Release
_gsmS SF_invoked

Wait_For,

ASSI_SIN - Int_Release_

- Eventg_ Assisting_gsmSSF,

Idle >

Figure 4.68a: Process CAMEL_Assisting_MSC (sheet 1)

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 199 ETSI TS 123 078 V3.3.0 (2000-01)

Process CAMEL_Assisting_MSC 2(3)
Ecessim thasé:\ Signals to/from the left are to/from th%

o process CAMEL_OCH_ETC, CAMEILL-
to handle an assist | TC_ETC or CAMEL_CF_ECT;
signals to/from the right are to/from
the assisting_gsmSSF;
if not otherwise stated.

‘ request

Wait_For_
Assisting_

Event

Int_assisting
Int_Connect_To, = —
Resource _gSmSSF_ Release
_released
Int_Invoke_ ‘ Int_release_
"SRF to SRF Release assistinggsmS}
L
Await_SRF_ Releasing_assisting_|
_Initialisation _gsmSSF

Int_assisting_
gsmSSF_releas

==

Figure 4.68b: Process CAMEL_Assisting_MSC (sheet 2)
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Process CAMEL_Assisting_MSC 3(3)
oot S e e

to handle an assist

request
‘ q signals to/from the right are to/from

‘ _Initialisation TC_ETC or CAMEL_CF_ECT;

- the assisting_gsmSSF;
if not otherwise stated.
. - [ |
Int SRF ‘ Int_SRF_ ‘ Int_assisting_
= - — lfrom SRF _Connection_ — Ifrom SRF Release _gsmSSF_
Connected .
= _Failure _released
L L
0
ConnectCSaIﬁFto the To SRF ‘ —Int_Disconnect_SRI Release
Send_ACM_ [ ‘Procedure specified Await_gsmSRF_
If_Required in GSM 03.18 _disconnection
L
‘7 - 0
Send_Answer_ ||  |Procedure specified __ |Int_SRF_
If_Required in GSM 03.18 From SRF ‘ Released
L JE
. Int_release_
Int_SRF_Connected, Int_CTR_Failed _assisting_gsmSS|

Wait_For_ Releasing_assisting_|

_gsmSSF

Assisting_
Event

Int_assisting_
gsmSSF_releas

Idle

Figure 4.68c: Process CAMEL_Assisting_MSC (sheet 3)
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Process assisting_gsmSSF 1(6)
/* Invocation of gsmSSFin MO, * Signals to/from the left are to/from
'"MT or CF callcase. */ . the process CAMEL_Assisting_MSC;|

Ll signals to/from the right are
to/from the gsmSCF,
unless otherwise indicated.

/* Timers used in the assisting gsmSSF process:

Tssf: Application timer in the ssf.

Ranges for the default values for Tssf.

- non user interaction Tssftimer value: 1 second to 20 second
- user interaction Tssftimer value: 1 minute to 30 minutes
*/

Int_Assist_|
_Required

Int_assisting_
_gsmSSF|
_Invoked

Set Tssfto default
nojn user interaction
Tissf timer interv
and restart Tssfl

Open Control
Relationship

CAP_Assist\
_Request_

W aiting_for_
_Instructions

Figure 4.69a: Process Assisting_gsmSSF (sheet 1)
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Process assisting_gsmSSF 2(6)

/* Invocation of gsmSSFin MO, *
"MT or CF callcase. */

Signals to/from the left are to/from
the process CAMEL_Assisting_MSC;
signals to/from the right are

to/from the gsmSCF,
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Figure 4.69b: Process Assisting_gsmSSF (sheet 2)
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3(6)

Process assisting_gsmSSF
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Figure 4.69c: Process Assisting_gsmSSF (sheet 3)
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Process assisting_gsmSSF 4(6)
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Figure 4.69d: Process Assisting_gsmSSF (sheet 4)
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Process assisting_gsmSSF
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Figure 4.69e: Process Assisting_gsmSSF (sheet 5)
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Process assisting_gsmSSF 6(6)
/* Invocation of gsmSSFin MO, * Signals to/from the right are

'"MT or CF callcase. */ . to/from the process
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Figure 4.69f: Process Assisting_gsmSSF (sheet 6)
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Procedure Handle_O_Answer
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Figure 4.70a: Procedure Handle_O_Answer (sheet 1)
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Procedure Handle T _Answer
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Figure 4.71a: Procedure Handle_T_Answer (sheet 1)
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45.8 Procedure CAMEL_Provide Subscriber_Info

458.1 MS reachable
A Provide Subscriber_Info Request is sent to VLR and the HLR waits in state Wait_For_Information.

If the VLR returns a Provide Subscriber_Info ack, the HLR uses the returned information to set the Subscriber Info to
be returned to the gsmSCF. As a network option, the HLR may use the returned Cell Id or Location Areato derive the
location number and/or Geographical Info. The mapping from cell 1D and location area to location number is network-
specific and outside the scope of the GSM standard.

NOTE: The handling inthe VLR of Provide Subscriber_Info Request is defined in 3G TS 23.018 [3].
45.8.2 MS not reachable

45821 Location Information requested
If VLR number is available in the HLR, then the Location Information is set to this parameter only.

If location information is not available in the HLR, no location information is set.

45822 Subscriber State requested

The Subscriber State is set to "Network determined not reachable’.

45.8.3 Actions at state Wait_For_Information

The following actions are possible in state Wait_For_Information depending on the result of the
Provide_Subscriber_Info Request sent to VLR.

45.8.3.1 Provide Subscriber_Info ack

The Location Information or/and the Subscriber State are set to the received information.

45.8.3.2 Provide_Subscriber_Info Negative Response

If location information was requested the VLR number is provided as location information. If the subscriber state was
reguested the subscriber stateis set to "not provided from VLR".
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Procedure CAMEL_Provide_Subscriber_Info 1(1)
Procedure in the HLR N
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Figure 4.72a: Procedure CAMEL_Provide_Subscriber_Info (sheet 1)

45.9 CAMEL specific handling of location updating and data restoration

When requesting location updating or data restoration the VLR shall indicate to the HLR which CAMEL phases it
supports.

The CAMEL phase 2 HLR shall then send to the VLR CAMEL subscription data for one of the CAMEL phases
supported by the VLR or, if some different handling is required, data for substitute handling.
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When location update has been completed, the MSC/V LR in which the subscriber is registered after the location update,
shall check the M-CSl. If aMobility Management notification to the gsmSCF is required for this subscriber, then the
MSC/VLR shall now send the natification to the gsmSCF.

Refer to subclause 9.2.1 for a description of M-CSI and the conditions under which a notification shall be sent.

4.5.10 Cross phase compatibility

To avoid a case by case fallback between the gsmSSF and the gsmSCF, the gsmSSF shall use the CAP phase
corresponding to the CAMEL phase negotiated on the HLR-VLR interface when it opens a dialogue with the gsmSCF.
The HLR-VLR negotiation of CAMEL phase is per subscriber.

4.5.11 Handling of North American Carrier Information

The following procedures apply only when the HPLMN of the CAMEL subscriber and either the VPLMN (for a mobile
originated or forwarded call) or the IPLMN (for a mobile terminated call or forwarded call) are both North American. A
gsmSCF may then provide the gsmSSF with any of the following North American (NA) carrier related information
items.

- NA Carrier Information
- NA Originating Line Information
- NA Charge Number

A gsmSSF shall use the received information items both to select any long distance carrier needed for the call and to
provide certain information needed by this carrier. Any required information items not received shall be defaulted to
those that would normally apply to the call in the absence of an interaction with a gsmSCF.

If any NA information item received from the gsmSCF is found to be invalid, the gsmSSF may either, as an operator
option, release the call or behave as if the invalid information item had not been sent.

If the carrier specified inthe NA Carrier Information parameter is not supported in the VPLMN or IPLMN, the gsmSSF
may either, as an operator option, release the call or substitute for the unsupported carrier a preferred carrier of the
VPLMN or IPLMN.

Support of the NA Originating Line Information and NA Charge Number parameters is an operator optionina VPLMN
based on roaming agreements with the operators of other PLMNs, A gsmSSF may ignore these items when received
from certain or all gsmSCFs located in other PLMNs and replace them with the corresponding default items for an MO,
MF, MT or VT cal.

4.6 Description of information flows

This clause contains the detail ed description of the information flows used by CAMEL.

Each Information Element, |E is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-) for each
different traffic case, Mobile Originating call (MO), Mobile Forwarded call (MF), Mobile Terminating call in the
GMSC (MT) and Mobile Terminating call inthe VMSC (VT). This categorisation is afunctional classification, i.e.,
stage 2 information and not a stage 3 classification to be used for the ASN.1 syntax of the protocol. This distinction
between MO, MF, and MT and VT callsis hot applicable to al Information Flows.

The following principles apply for the handling of the |Es by the receiving entity :
- The gsmSSF shall functionally support all Es which can be sent to it.
- The gsmSCF may silently discard any |E which it does not functionally support
- The gsmSRF shall return an error if it does not functionally support alE which it receives.
- TheHLR may silently discard any |IE which it does not functionally support.

Details of errors and exceptions to these rules are specified in are specified in 3G TS 29.078.

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 212 ETSI TS 123 078 V3.3.0 (2000-01)

4.6.1 gsmSSF to gsmSCF information flows
46.1.1 Activity Test ack

46.1.1.1 Description

This IF isthe response to the Activity Test.

46.1.1.2 Information Elements

This IF contains no information elements.
4.6.1.2 Apply Charging Report

46.1.2.1 Description

This IF is used by the gsmSSF to report to the gsmSCF the information requested in the Apply Charging IF.

4.6.1.2.2 Information Elements
Information element name MO | MF | MT | VT |Description
Call Result M M M M |This|E contains the charging information to be provided
by the gsmSSF.
M Mandatory (The IE shall always be sent)
Call Result contains the following information:
Information element name MO | MF | MT | VT |Description

Time Duration Charging Result| M M M M |ThislEisalist defined in the next table.
M Mandatory (The IE shall always be sent)

Time Duration Charging Result contains the following information:

Information element name MO | MF | MT | VT |Description

Time Information M M M M [ThisIE isachoice between Timeif No Tariff Switch and
Timeif Tariff Switch.

Party To Charge M M M M |ThislE isreceived in the related ApplyCharging operation

to correlate the result to the request. This |E shall bea
copy of the corresponding |E received in the Apply
Charging operation.

Call Active M M M M | This|E indicates whether the call is active or not.

Call Released at Tcp Expiry C C C C |This element is an indication that the gsmSSF has
released the call and terminated the dialogue, due to
Tcp expiry.

It shall be present when ACR is sent due to Tcp
expiry and the gsmSSF has released the call
(because ‘ReleaselfExceeded’ was present in ACH
operation).

In all other circumstances, this element shall be
absent.

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent, if available)
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Time Information contains one of the following information:

Information element name MO | ME | MT | VT |Description
Time If No Tariff Switch C C C C |ThisIE will be present if no tariff switch has occurred

since the detection of Answer for the connection to the
Called Party, the Temporary Connection, or the SRF
connection, otherwise it will be absent.

Time If Tariff Switch C C C C |ThislE will be present if atariff switch has occurred since
the detection of Answer for the connection to the Called
Party, the Temporary Connection, or the SRF connection,
otherwise it will be absent.

C Conditional (The IE shall be sent, if available)
4.6.1.3 Call Information Report

46.1.3.1 Description

ThisIF isused to send specific call information for asingle call to the gsmSCF as requested from the gsmSCF in a
previous Call Information Request.

4.6.1.3.2 Information Elements

Information element name MO | ME | MT | VT |Description

Requested Information List M M M M |This|E specifiesalist of Requested information Values
which are requested.

Leg ID M M M M |This|E indicates the party in the call for which
information shall be collected. When absent, it indicates
the ‘outgoing’ leg created with Connect, Continue or
Continue With Argument.

M Mandatory (The IE shall always be sent)
46.1.4 Event Report BCSM

46.1.4.1 Description

This IF isused to notify the gsmSCF of acall-related event (i.e., BCSM events as answer and disconnect) previousy
regquested by the gsmSCF in a Request Report BCSM Event IF.

46.1.4.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT [Description

Event type BCSM M M M M |This|E specifies the type of event that is reported.

Event Specific Information C C C C |ThislE indicatesthe call related information specific to

BCSM the event.

Leg ID M M M M |This|E indicates the party in the call for which the event
is reported.

Misc Call Info M M M M |This|E indicates the DP type.

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent, if available)

Event Specific Information BCSM contains the following information for the O Answer and T Answer cases.
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Information element name MO | MEF | MT | VT |[Description

Destination address M M M M |This|E specifies the destination address for the call leg.

OR - C C - |ThislE indicates that the call was subject to basic
Optimal Routeing as specified in GSM 03.79.

Forwarded call - M C C [ThislE indicates that the call has been subject to GSM

call forwarding.

M Mandatory (The IE shall always be sent)

C Conditional (The IE shall be sent if its valueis True, otherwise it shall not be sent)

This IF is generated by the gsmSSF when atrigger is detected at a DP in the BCSM, to request instructions from the

- Not applicable
4.6.1.5 Initial DP
46.1.5.1 Description
gsmSCF.
4.6.1.5.2 Information Elements

The following information elements are required:

Information element name

MO

ME

MT

VT |Description

Additional Calling Party
Number

C

C

The calling party number provided by the access signalling
system of the calling user.

Bearer Capability

This |E indicates the type of the bearer capability
connection to the user.

Called Party Number

This |E contains the number used to identify the called
party in the forward direction. For the VT callsthisisthe
MSISDN received in the Provide Roaming Number; if the
MSISDN is not available, the basic MSISDN is used.

Called Party BCD Number

This |E contains the number used to identify the called
party in the forward direction. The number contained in
this |E shall be identical to the number received over the
access network. It may e.g. include service selection
information, such as [and # digits, or carrier selection
information dialled by the subscriber.

Calling Party Number

This |E carries the calling party number to identify the
calling party or the origin of the call.

Calling Partys Category

Indicates the type of calling party (e.g., operator, pay
phone, ordinary subscriber).
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Information element name

VT |[Description

Call Reference Number

This|E may be used by the gsmSCF for inclusionin a
network optional gsmSCF call record. It has to be coupled
with the identity of the MSC which allocated it in order to
define unambiguously the identity of the call.

For MO calls, the call reference number is set by the
serving VM SC and included in the MO call record.

For MT calls, the call reference number is set by the
GMSC and included in the RCF call record in the GMSC
and inthe MT call record in the terminating M SC.

For VT calls, the call reference number is set by the
GMSC and included in the RCF call record in the GMSC
and inthe MT call record in the terminating M SC.

For CF calls, the call reference number is set by the GMSC
and included in the CF record in the forwarding M SC.

Cause

This |E indicates the cause specific to the armed BCSM

DP event. This|E is applicableto DP

Route Select Failure and DP T_Busy. The cause may be
used by the SCF to decide about the further handling of the
cal.

Event Type BCSM

This |E indicates the armed BCSM DP event, resulting in
the Initial DP IF.

Ext-Basic Service Code

This |E indicates the type of basic servicei.e., teleservice
or bearer service.

High Layer Compatibility

This |E indicates the type of the high layer compatibility,
which will be used to determine the ISDN-teleservice of a
connected ISDN terminal.

IMSI

This | E identifies the mobile subscriber.

IP SSP Capabilities

This |E indicates which SRF resources are supported
within the gsmSSF and are available. If this |E is absent,
thisindicates that no gsmSRF is attached and available.

Location Information

This |E is described in the next table.

L ocation Number

For mobile originated calls this | E represents the location
of the calling party. For all other call scenariosthisIE
contains the location number received in incoming ISUP
signalling.

MSC Address

For MO calls, the MSC Address carries the international
E.164 address of the serving VM SC.

For MT calls, the MSC Address carries the internationa
E.164 address of the GMSC.

For VT cdls, the MSC Address carries the international
E.164 address of the serving VM SC.

For CF calls, the MSC Address carries the international
E.164 address of the forwarding MSC.

GMSC Address

For CF calls, the GMSC Address carries the international
E.164 address of the GMSC.

For VT calls, the GMSC Address carries the international
E.164 address of the GMSC.
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Information element name MO | ME | MT | VT |Description
NA Carrier Information C C C c |The content of this |E is described in the next table.

The |E may be sent when the VPLMN and the HPLMN of
the subscriber are both North American.

For MO calls, this|E shall contain any carrier that was
dialed by the calling subscriber. If no carrier was dialed,
the |E shall contain the calling subscriber’ s subscribed
carrier.

For MT and VT calls, the |E shall contain the carrier
subscribed to by the called subscriber.

For CF calls, the | E shall contain the carrier subscribed to
by the forwarding subscriber.

Original Called Party ID - C C C |ThislE carriesthe dialed digitsif the call has met call
forwarding on the route to the gsmSSF.

Redirecting Party ID - M C C |ThislIE indicates the directory number the call was
redirected from.

Redirection Information - M C C |ThisIE contains forwarding related information, such as
redirection counter.

Service Key M M M M |This|E identifies for the gsmSCF the requested set of one
or more CAMEL services. It is used to address the correct
application/SLP within the gsmSCF.

Subscriber State - - C c |ThislE indicates the status of the MS. The states are:

- CAMELBusy: The MSis engaged on atransaction for a
mobile originating or terminated circuit-switched call.

- NetworkDeterminedNotReachable; The network can
determine fromitsinternal datathat the MSis not
reachable.

- Assumedldle: The state of the MSis neither
"CAMELBusy" nor
"NetworkDeterminedNotReachable".

- Not provided from VLR.

Time And Timezone M M M M |ThislE contains the time that the gsmSSF was triggered,
and the time zone the gsmSSF resides in.

GSM Forwarding Pending - - C c |This parameter indicates that a forwarded-to-number was
received and the call will be forwarded due to GSM
supplementary service call forwarding in the

GMSC/VMSC.
Service Interaction Indicators C C C C |ThislEissentif itisreceived in the ISUP message or due
Two to previous CAMEL processing. The IE isdescribed in a
table below.
CUG Information - C C C |See3G TS23.085[9] for details of this|E.
CUG Index C - - - |See3G TS23.085[9] for details of this|E.

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent, if available)
- Not applicable
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Location Information contains the following information:

Information element name MO | ME | MT | VT |Description

Location Number - - C C |See3G TS23.018[3].

CellldOrLAl M - C C [See3G TS23.018(3].

Geographical Information C - C C [See3GTS23.018[3].

Geodetic Information C - C C [See3GTS23.018[3].

Age Of Location Information M - C C |See3GTS23.018([3].

VLR number M - C M |See3G TS23.018[3].

Selected LSA Identity C - C C |ThislE indicates the LSA identity associated with the

current position of the MS. Send if the LSA ID of
subscription and LSA ID of the used cell matches. In
the case of multiple matches the one with the highest
priority is sent. See 3G TS 23.073 [23].

The |E shall only be sent, if SoLSA is supported.

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent, if available. Further conditions are in the description column.)
- Not applicable

NA Carrier Information contains the following information:

Information element name MO | MF | MT | VT |Description

NA Carrier |dentification Code | M M M M | ThisIE uniquely identifies a North American long
distance carrier.

NA Carrier Selection M M M M |ThislE indicates the way the carrier was selected e.g.:
Information — dialled
— subscribed

M Mandatory (The IE shall always be sent)

Service Interaction Indicators Two contains the following information:

Information element name MO | MF | MT | VT |Description

I ndicator

HOLD Treatment I ndicator C C C c |ThislE indicates whether the CAMEL subscriber can
invoke HOLD for the call.

CW Treatment Indicator C C C c |ThislE indicates whether CW can be applied for acall to
the CAMEL subscriber whilst this call is ongoing.

ECT Treatment Indicator C C C c |ThislE indicates whether the call leg can become part of
an ECT call initiated by the calling subscriber.

Call Completion Treatment C C C c |ThislE indicates whether a CCBS reguest can be made for

Indicator the call.

C Conditional (The IE shall be sent, if available)
- Not applicable

Forward Service Interaction Indicator contains the following information:;
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Information element name MO | ME | MT | VT |Description

Conference Treatment Indicator] C C C c |ThislE indicates whether the call leg can become part of a
MPTY call initiated by the called subscriber.

Call Diversion Treatment C C C c |ThislE indicates whether the call can be forwarded using
Indicator the Call Forwarding or Call Deflection Supplementary
Services.

4.6.2 gsmSCF to gsmSSF information flows
4.6.2.1 Activity Test

46.2.1.1 Description

ThisIF isused to check for the continued existence of arelationship between the gsmSCF and gsmSSF. If the
relationship is still in existence, then the gsmSSF will respond. If no reply is received, then the gsmSCF will assume
that the gsmSSF has failed in some way and will take the appropriate action.

46.21.2 Information Elements

This IF contains no information elements.
4.6.2.2 Apply Charging

46.2.2.1 Description

ThisIF isused for interacting from the gsmSCF with the gsmSSF charging mechanisms to control the call duration.

4.6.2.2.2 Information Elements

Information element name MO | MF | MT | VT |Description

ACh Billing Charging M M M M |This|E specifies the charging related information to be

Characteristics provided by the gsmSSF and the conditions on which this
information has to be provided back to the gsmSCF.

Party To Charge M M M M |This|E shall bereflected in the corresponding IE of the
Apply Charging Report operation. This |E has no effect on
the charging procedures in the MSC.

M Mandatory (The IE shall always be sent)

ACh Billing Charging Characteristics contains the following information:

Information element name MO | ME | MT | VT |Description
Time Duration Charging M M M M |Thisl|E isdescribed in the next table.

M Mandatory (The IE shall always be sent)
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Time Duration Charging contains the following information:

Information element name MO | ME | MT | VT |Description

Max Call Period Duration M M M M |This|E indicates the maximum call period duration
timer.

Tariff Switch Interval @) @) @) O [ThislE indicates the tariff switch time until the next
tariff switch applies.

Release If Duration Exceeded (0] (0] (0] O [ThislE indicatesthat the call shall be released when the
Max call Period Duration expires, with a warning tone
if the Play Tone IE is present. The cause used in the
release message shall be "normal unspecified”.
Default isto continue the call.

Play Tone @) - @) O |ThislEissetif atone hasto be played to the party for
whom the BCSM is operating. If present, this|E
indicates that 30 seconds before the Max Call Period
Duration timer expires,
atriple tone of 900 Hz (200 milliseconds tone, 200
milliseconds pause) shall be played.

M Mandatory (The IE shall always be sent)
O Optional (Service logic dependent)
- Not applicable

4.6.2.3 Call Information Request

46.2.3.1 Description

ThisIF isused to request the gsmSSF to record specific information about a single call and report it to the gsmSCF

(with a CalllnformationReport)

4.6.2.3.2 Information Elements

Information element name MO | MF | MT | VT |Description

Requested Information Type M M M M |This|E specifiesalist of specific items of information
List which are requested.

Leg ID M M M M |This|E indicates the party in the call for which

information shall be collected. When absent, it indicates
the ‘outgoing’ leg created with Connect, Continue or
Continue With Argument.

M Mandatory (The IE shall always be sent)
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Requested Information Type List contains the following information:

Information element name MO | ME | MT | VT |Description
Call Attempt Elapsed Time @) @) @) O [ThislE indicates that the Call Attempt Elapsed Timeis

reguested in the Call Information Report.

Call Attempt Elapsed Time is the duration between the
end of the CAMEL processing initiating call setup
(Connect, Continue or Continue With Argument IF) and
the received answer indication from the called party side.
For the Calling Party, the value of Call Attempt Elapsed
Timein the Call Information Report shall be set to 0.

Call Stop Time @] @] @) O | ThislE indicates that the Call Stop Timeisrequested in
the Call Information Report.

Call Stop Timeisthe time stamp when the connection is
released.

Call Connected Elapsed Time 0o @) @) O [ThislE indicates that the Call Connected Elapsed Timeis
reguested in the Call Information Report.

Call Connected Elapsed Time is the duration between the
received answer indication from the called party side and
the release of the connection.

For a Calling Party, it indicates the duration between the
sending of IDP and the release of that party

Release Cause @) @) @) O [ThislE indicates that the Release Cause is requested in the
Call Information Report.
Release Cause is the release cause for the call.

O Optional (Service logic dependent)
4.6.2.4 Cancel

46.24.1 Description
This IF is used by the gsmSCF to request the gsmSSF to cancel all EDPs and reports.

4.6.2.4.2 Information Elements

The following information elements are used:

Information element name MO | MF | MT | VT |Description
All Requests M M M M |ThisIE indicatesthat all active requests for

EventReportBCSM, ApplyChargingReport and
CallInformationReport shall be cancelled.

M Mandatory (The IE shall always be sent)
4.6.2.5 Connect

46.25.1 Description

This IF isused to request the gsmSSF to perform the call processing actions to route a call to a specific destination. To
do so, the gsmSSF may use destination information from the calling party and existing call set-up information
depending on the information provided by the gsmSCF.
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4.6.2.5.2

Information Elements

The following information elements are required:
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Information element name MO | MF | MT | VT |[Description

Alerting Pattern - - O O |This parameter indicates the kind of Alerting Pattern to be
applied.

Calling Partys Category @] @) @) O |ThislE indicates the type of calling party (e.g., operator,
pay phone, ordinary subscriber).

Destination Routing Address M M M M |This|E contains the called party number towards which
the call isto be routed.

Generic Number @) @) 0] O [ThislE contains the generic number. Its used to convey the
additional calling party number, which e.g. could be used
to modify the calling line ID presented to the called user.

NA Carrier Information @) O 0] O [ThislE isdescribed in the next table.

NA Originating Line @) @) 0] O [ThislE identifies the type of number in the NA Charge

Information Number (e.g. subscriber versus PLMN operator number).

NA Charge Number @) @) 0] O [ThislE identifies the chargeable number for the usage of a
North American carrier.

O-CSl Applicable - - 0] O [ThislE indicates that the O-CSl, if present shall be applied
on the outgoing leg.

Original Called Party ID @) @) 0] O [ThislE carriesthe dialled digitsif the call has met call
forwarding on route to the gsmSSF or is forwarded by the
gsmSCF.

Redirecting Party ID (0] (0] 0] O [ThislE indicates the directory number the call was
redirected from.

Redirection Information @) O 0] O [ThislE contains forwarding related information, such as
redirecting counter.

Suppression Of - - 0] O [ThislE indicates that announcements or tones generated as

Announcements aresult of unsuccessful call setup shall be suppressed.

Service Interaction Indicators @) @) 0] O [ThislEisdescribed in atable below.

Two

CUG Interlock Code (0] (0] (0] O [See3G TS23.085[9] for details of this|E.

Outgoing Access Indicator @) O @) O [See3G TS23.085[9] for details of this|E.

O Optional (Service logic dependent)

- Not applicable

NA Carrier Information contains the following information:

Information element name MO | ME | MT | VT |Description

NA Carrier |dentification Code | M M M M | ThisIE uniquely identifies a North American long
distance carrier.

NA Carrier Selection M M M M |ThislE indicates the way the carrier was selected e.g..

Information

—dialed
— subscribed

M Mandatory (The IE shall always be sent)

Service Interaction Indicators Two contains the following information:
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Information element name MO | ME | MT | VT |Description

Indicator

Indicator

HOLD Treatment Indicator 0 - - o |ThisIE indicates whether the CAMEL subscriber can
invoke HOLD for the call.

CW Treatment Indicator 0 - - o |ThisIE indicates whether CW can be applied for acall to
the CAMEL subscriber whilst this call is ongoing.

ECT Treatment Indicator ') - - o |ThisIE indicates whether the call leg can become part of
an ECT call initiated by the CAMEL subscriber.

Call Completion Treatment 0 - - o |ThisIE indicates whether a CCBS request can be made for

Indicator

the call.

O Optional (Service logic dependent)

- Not applicable

Forward Service Interaction Indicator contains the following information:;

Information element name MO | ME | MT | VT |Description

Conference Treatment Indicator| O ') 0 o |ThisIE indicates whether the call leg can become part of a
MPTY call initiated by the called subscriber.

Call Diversion Treatment ') ') ') o |ThisIEindicates whether the call can be forwarded using

Indicator the Call Forwarding or Call Deflection Supplementary
Services.

Calling Party Restriction 0 . . . |This|E indicates whether the CLI shall be marked as

Indicator

Restricted by CAMEL action for the call.

O Optional (Service logic dependent)

- Not applicable

Backward Service Interaction Indicator contains the following information:

Information element name MO | MF | MT | VT |Description
Conference Treatment Indicator| O ') ') o |ThislEindicatesif the call leg can become part of a

MPTY call initiated by the calling subscriber.

O Optional (Service logic dependent)

- Not applicable

4.6.2.6

46.2.6.1

Description

Connect To Resource

ThisIF isused to connect a call from the gsmSSF to a gsmSRF-.
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46.2.6.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT |Description

Service Interaction Indicators @) @) @) O |[This parameter indicates whether or not a bothway

Two through connection is required between the Calling party
and the gsmSRF. The handling when this |E is not present
isdefined in EN 301 070-1 ([7]).

Resource Address (0] (0] (0] O [ThislE indicates the physical location of the gsmSRF.

O Optional (Service logic dependent)

Resource Address contains the following information:

Information element name MO | ME | MT | VT |Description

IP Routing Address C C C C |ThislIE indicatesthe routeing addressto set up a
connection towards the gsmSRF.

None C C C C |This parameter indicates that the call party isto be
connected to a predefined gsmSRF.

C Conditional
4.6.2.7 Continue
46.2.7.1 Description

This IF requests the gsmSSF to proceed with call processing at the DP at which it previously suspended call processing
to await gsmSCF instructions. The gsmSSF completes DP processing, and continues basic call processing (i.e.,
proceeds to the next point in call in the BCSM) without substituting new data from the gsmSCF.

46.2.7.2 Information Elements

This IF contains no information el ements.
4.6.2.8 Continue With Argument

46.28.1 Description

This information flow reguests the gsmSSF to proceed the call processing with modified information at the DP at which
it previoudly suspended call processing to await gsmSCF instructions. The gsmSSF completes DP processing, and
continues basic call processing (i.e., proceeds to the next point in call in the BCSM) with the modified call setup
information as received from the gsmSCF.
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46.2.8.2 Information Elements

The following information elements are required:
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Information element name MO | MF | MT | VT |Description

Alerting Pattern - - @) O |Thisparameter indicates the kind of Alerting Pattern to be
applied.

Calling Partys Category @) @] @] O |ThislE indicates the type of calling party (e.g., operator,
pay phone, ordinary subscriber).

Generic Number (0] @) @) O |ThisIE contains the generic number. Its used to convey
the additional calling party number, which e.g. could be
used to modify the calling line ID presented to the called
user.

NA Carrier Information 0] @) O O |ThislIE isdescribed in the next table.

NA Originating Line 0] @) @) O |ThisIE identifies the type of nhumber in the NA Charge

Information Number (e.g. subscriber versus PLMN operator number).

NA Charge Number 0] O @) O |ThisIE identifies the chargeable number for the usage of al
North American carrier.

Original Called Party ID 0] @) O O |ThislE carriesthe dialed digitsif the call has met call
forwarding on route to the gsmSSF or is forwarded by the
gsmSCF.

Redirecting Party ID 0] (0] (0] O |ThisIE indicates the directory number the call was
redirected from.

Redirection Information 0] @) @) O |ThislE contains forwarding related information, such as
redirecting counter.

Suppression Of - - @) O |ThisIE indicates that announcements or tones generated

Announcements as aresult of unsuccessful call setup shall be suppressed.

Service Interaction Indicators 0] @) @) O |Seethe Information Flow table of the Connect operation

Two for an explanation of this parameter.

For Mobile Terminated calls, this parameter may only be
sent to the VM SC.

CUG Interlock Code @) O O O |See3G TS23.085[9] for details of this|E.

Outgoing Access Indicator (0] @) @) O |See3G TS23.085[9] for details of this|E.

O Optional (Service logic dependent)

- Not applicable

NA Carrier Information contains the following information:

Information element name MO | MF | MT | VT |Description

NA Carrier Identification Code| M M M M | This|E uniquely identifies a North American long
distance carrier.

NA Carrier Selection M M M M |This|E indicates the way the carrier was selected e.g.:

Information - didled
- subscribed

M Mandatory (The IE shall always be sent)

4.6.2.9 Disconnect Forward Connection

4.6.2.9.1 Description

ThisIFisused:
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— to disconnect a connection with a gsmSRF previously established with a Connect To Resource IF,
— to disconnect an initiating gsmSSF from an assisting gsmSSF and its associated gsmSRF. The IF is send to the
initiating gsmSSF

4.6.2.9.2 Information Elements
This IF contains no information elements.

4.6.2.10 Establish Temporary Connection

4.6.2.10.1 Description

This IF isused to create a connection between an initiating gsmSSF and an assisting gsmSSF as a part of the assist
procedure. It can also be used to create a connection between a gsmSSF and a gsmSRF.

4.6.2.10.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT |Description
Assisting SSP IP Routing M M M M | This parameter indicates the destination address of the
Address gsmSRF or assisting gsmSSF for the assist procedure. As

a network operator option, the Assisting SSP IP Routing
Address may contain embedded within it, a " Correlation
ID" and " Scf ID", but only if "Correlation ID" and " Scf
ID" are not specified separately.

Correlation ID @) @) @) O |[This parameter isused for :

- the correlation of dialogues from the initiating gsmSSF->
gsmSCF with dialogues from gsmSRF -> gsmSCF

- the correlation of dialogues from the initiating gsmSSF->
gsmSCF with dialogues from assisting gsmSSF ->

gsmSCF.
NA Carrier Information 0] O O O |ThislE isdescribed in the next table.
NA Originating Line @) @) @) O [ThislE identifies the type of number in the NA Charge
Information Number (e.g. subscriber versus PLMN operator number).
NA Charge Number @) @) @) O [ThislE identifies the chargeable number for the usage of a
North American carrier.
Scf ID @) @) @) O [This parameter indicates the gsmSCF identifier

Service Interaction Indicators @) @) @) O [This parameter indicates whether or not a bothway

Two through connection is required between the Calling party
and the gsmSRF. The handling when this |E is not present
isdefined in EN 301 070-1 ([7]).

M Mandatory (The IE shall always be sent)
O Optional (Service logic dependent)

NA Carrier Information contains the following information:
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Information element name MO | ME | MT | VT |Description

NA Carrier Identification Code| M M M M |This|E uniquely identifies a North American long distance

carrier.
NA Carrier Selection M M M M |This|E indicates the way the carrier was selected e.g.:
Information —dialled

— subscribed

M Mandatory (The IE shall always be sent)
4.6.2.11 Furnish Charging Information

46.2.11.1 Description

This IF isused to request the gsmSSF to include call related information in the CAMEL specific logical call record. The
logical call record is created when FCI isreceived and alogical call record for that leg does not exist. For modelling
purposes the logical call record is buffered in the gsmSSF. The gsmSSF completeslogical call records as defined in the
SDLs. Oncethelogical call record is completed, then its free format datais moved to the corresponding CDR and the
logical call record is deleted.

The CSE can send multiple concatenated FCl's per leg for completion. The total maximum of free format datais 160
octets per leg. The 160 octets may be sent in one or more FCI operations. If there is non-completed free format data and
new FCI operation(s) is/are received to overwrite the non-completed data, then the non-completed data is discarded and
the gsmSCF can send another 160 octets per leg. The SDLs of 3GPP TS 23.078 define when Logical CDRs are
completed. After the completion the gsmSCF can send another 160 octets of free format datain one or more FCI
operations for the called leg.

46.2.11.2 Information Elements

The following information elements are required:

Information element name MO | ME | MT | VT |Description
FCI Billing Charging M M M M |This|E isdescribed in the next table.
Characteristics

M Mandatory (The IE shall always be sent)

FCI Billing Charging Characteristics contains the following information:

Information element name MO | ME | MT | VT |Description

FCIBCCCAMEL Sequence 1 M M M M |This|E isdescribed in the next table.

M Mandatory (The IE shall always be sent)
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FCIBCCCAMEL Sequence 1 contains the following information:

Information element name MO | ME | MT | VT |Description

Free Format Data M M M M |ThislEisafreeformat datato beinserted in the CAMEL
logical call record.

Party To Charge M M M M | This|E indicates the party for whom a CAMEL logical

call record will be created.

Append Free Format Data (0] 0] (0] O [ThislE indicates that the gsmSSF shall append the free
format datato the Logical call record.

- IfthislE ispresent and indicates "Append”, the
gsmSSF shall append the free format data received
in this IF to the free format data already present in
the Logical call record for that leg of the call.

- If thislE isabsent or in value "Overwrite", then the
gsmSSF shall overwrite all free format data already
present in the Logical call recird for that leg of the
call, by the free format data received in thisIF.

If no Logical call record exists yet for that leg of the call,
then the gsmSSF shall ignorethis|E.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)
4.6.2.12 Release Call

4.6.2.12.1 Description

ThisIF isused to tear down by the gsmSCF an existing call at any phase of the call for all partiesinvolved in the call.

46.2.12.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT |Description
Release Cause M M M M |A number giving an indication to the gsmSSF about the

reason of releasing this specific call. This may be used by
MSC/GM SC for generating specific tones to the different
partiesin the call or to fill in the "cause" in the release

message.

M Mandatory (The IE shall always be sent)
4.6.2.13 Request Report BCSM Event

46.2.13.1 Description

This IF isused to request the gsmSSF to monitor for a call-related event, then send a notification back to the gsmSCF
when the event is detected (see Event Report BCSM).
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4.6.2.13.2 Information Elements

The following information elements are used:

Information element name MO | MF | MT | VT |Description
BCSM Event M M M M |This|E specifiesthe event or events of which areport is
requested.

M Mandatory (The IE shall always be sent)

BCSM Event contains the following information:

Information element name MO | MF | MT | VT |Description
Event type M M M M |This|E specifies the type of event of which areport is
requested.
Leg ID C C C C | ThislIE indicates the party in the call for which the event
shall be reported.
Monitor Mode M M M M |When this|E is"interrupted”, the event shall be reported

asarequest, if it is"notifyAndContinue", the event shall
be reported as a notification, if the |E is "transparent”, the
event shall not be reported.

DP Specific Criteria @) @) @) O [ThislE isdescribed in the next table.
M Mandatory (The IE shall always be sent)

C Conditional
O Optional (Service logic dependent)
DP Specific Criteriais defined as:

Information element name MO | ME | MT | VT |Description
Application Timer @) @) @) O [ThislE carries additional timer duration information

(timer values for No Answer event) required for arming
No_Answer EDPsin the gsmSSF. The TNRy timer (value
defined between 10s and 40s) shall be shorter than the
network no answer timer.

O Optional (Service logic dependent)
4.6.2.14 Reset Timer

4.6.2.14.1 Description
This IF isused to refresh atimer.

4.6.2.14.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT |Description

Timer Value M M M M |This|E specifies the value to which the timer Tssf shall
be set.

Timer ID (@] @] @) O [This|E has adefault value indicating the Tssf value.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)
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4.6.2.15 Send Charging Information

46.2.15.1 Description

ThisIF isused to send e-parameters from the gsmSCF to the gsmSSF. If charge advice information is received from the
gsmSCEF, it shall replace the charge advice information which would be generated by the MSC and inhibit any further
generation of CAI by the MSC. Further processing of the charge advice information by the MSC shall be in accordance
with the GSM Advice of Charge Supplementary Service.

ThelFisonly used inthe MO case or inthe VT case.

NOTE: If charge advice information is received from the gsmSCF after charge information has been generated by
the MSC and sent to the M S, the behaviour of the service may be unpredictable or incorrect ; the service
designer should therefore ensure that the first set of charge advice information is sent to the gsmSSF
before charge information is sent to the to the MS.

46.2.15.2 Information Elements

The following information elements are only used for the MO case and for the VT case:

Information element name MO | MF | MT | VT |Description

SCI Billing Charging M - - M |This|E defines the Advice Of Charge related information

Characteristics to be provided to the Mobile Station

Leg ID M - - M |This|E indicates where the charging information shall be
sent.

M Mandatory (The IE shall always be sent)
SCI Billing Charging Characteristicsis defined as:

Information element name MO | ME | MT | VT |Description
AQOC After Answer C - - C |ThislE issent after an Answer from event has been

detected from the called party, the current connected SRF
or the temporary connection.

AOC Before Answer C - - C |ThislE issent before an Answer event has been detected
from the called party, the current connected SRF or the
temporary connection.

C Conditional (only one of these |Es may be sent)

AOC Before Answer is defined as:

Information element name MO | ME | MT | VT |Description
AOC Initial M - - M |This|E contains CAl elements as defined in GSM 02.24.
AOC Subsequent @) - - O |[Seedefinitionin the next table.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)

AOCSubsequent is defined as:
Information element name MO | MF | MT | VT |Description
CAl Elements M - - M [This|E contains CAl elements as defined in GSM 02.24
Tariff Switch Interval O - - O |Thisl|E indicates the tariff switch time until the next tariff

switch applies.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)
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AOCAfterAnswer is defined as:

Information element name MO | ME | MT | VT |Description

CAIl Elements M - - M |This|E contains CAl elements as defined in GSM 02.24

Tariff Switch Interval (@] - - O [ThislE indicates the tariff switch time until the next tariff
switch applies.

M Mandatory (The IE shall always be sent)

4.6.3 Optional (Service logic dependent) gsmSCF to gsmSRF information

flows
4.6.3.1 Activity Test
46.3.1.1 Description

This IF isused to check for the continued existence of arelationship between the gsmSCF and gsmSRF. If the
relationship is still in existence, then the gsmSRF will respond. If no reply is received, then the gsmSCF will assume
that the gsmSRF has failed in some way and will take the appropriate action.

46.3.1.2 Information Elements

This IF contains no information elements.
4.6.3.2 Cancel

4.6.3.2.1 Description

This IF isused by the gsmSCF to request the gsmSRF to cancel a correlated previous operation.

4.6.3.2.2 Information Elements

The following information elements are used:

Information element name MO | MF | MT | VT |Description
Invoke ID M M M M |This|E specifies the operation to be cancelled.

M Mandatory (The IE shall always be sent)
4.6.3.3 Play Announcement

46.3.3.1 Description

This IF isused for inband interaction.
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4.6.3.3.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT |Description
Information To Send M M M M |This|E indicates an announcement or atone to be sent

to the end user by the gsmSRF.

Disconnect From IP Forbidden M M M M |This|E indicates whether or not the gsmSRF may be
disconnected from the user when all information has

been sent.
Request Announcement M M M M |This|E indicates whether or not a
Complete SpecializedResourceReport shall be sent to the gsmSCF

when all information has been sent.

M Mandatory (The IE shall always be sent)
O Optional (Service logic dependent)

Information To Send contains the following information:

Information element name MO | ME | MT | VT |Description
Inband Info 0] (0] 0] O |ThislE indicates the inband information to be sent.
Tone @) @) @) O [ThislE indicates the tone to be sent. The mapping from

the code points of this |E to tonesis a matter for
agreement between the gsmSCF operator and the gsmSRF

operator.
O Optional (Service logic dependent)
Inband Info contains the following information:
Information element name MO | MF | MT | VT |Description
Message ID M M M M |This|E isdescribed in the next table.
Number Of Repetitions M M M M | This|E indicates the maximum number of timesthe
message shall be sent to the end-user.
Duration O O O O |ThislE indicates the maximum duration time in seconds

that the message shall be played/repeated. Zero indicates
endless repetition.

Interval (@] (@] (@] O |ThislE indicates the timeinterval in seconds between two
repetitions.

M Mandatory (The IE shall always be sent)
O Optional (Service logic dependent)

Message ID contains the following information:

Information element name MO | MF | MT | VT |Description

Elementary Message |ID @) @] @) O [ThislE indicates a single announcement

Text O O O O |ThislE indicates atext to be sent. The text shall be
transformed to inband information (speech) by the
gsmSRF.

Elementary Message IDs O @) @) O [ThislE indicates a sequence of announcements

Variable Message @) @] @) O [ThislE indicates an announcement with one or more

variable parts.

O Optional (Service logic dependent)
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Information element name MO | ME | MT | VT |Description

TonelD M M M M |This|E indicates the tone to be sent.

Duration O O O O |This|E indicates the maximum duration time in seconds
that the message shall be played/repeated. Zero indicates
endless repetition.

M Mandatory (The IE shall always be sent)
O Optional (Service logic dependent)
4.6.3.4 Prompt And Collect User Information (received information)

46.34.1 Description

ThisIF isused to interact with a call party in order to collect information.

4.6.3.4.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT |Description

Collected Info M M M M [ThislE isdescribed in the next table.

Information To Send (0] @] @) O |ThisIE indicates an announcement or atone to be sent to
the end user by the gsmSRF.

Disconnect From IP Forbidden| O (0] (0] O |ThisIE indicates whether the gsmSRF should be
disconnected from the user when all information has been
sent.

O Optional (Service logic dependent)
Collected Info contains the following information:
Information element name MO | ME | MT | VT |Description
Collected Digits M M M M |This|E isdescribed in the next table.

O Optional (Service logic dependent)
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Collected Digits contains the following information:

I nformation element name MO | ME | MT | VT |Description

Minimum Number Of Digits M M M M [This|E indicates the minimum number of valid digitsto
be collected.

Maximum Number Of Digits M M M M | This|E specifies the maximum number of valid digitsto
be collected

End Of Reply Digit (0] (0] (0] O [ThislE indicatesthe digit(s) used to signal the end of
input.

Cancel Digit O @) O O |[If thisIE is present, the cancel digit can be entered by the
user to request a possible retry

Start Digit O @) @) O |[If thisIE is present, the start digit(s) indicates the start of
the valid digits to be collected.

First Digit Time Out 0] 0] 0] O |[If thislE is present, thefirst digit shall be received before
the expiration of the first digit timer expiration

Inter Digit Time Out @) O O O |[If thisIE is present, any subsequent valid or invalid digit
shall be received by the gsmSRF before the inter digit
timer expires.

Error Treatment 0] 0] 0] O [ThislE indicates what specific action shall be taken by the
gsmSRF in the event of error conditions occurring.

Interruptable Ann Ind @) @) @) O |[If thislE isset to TRUE (default value) the announcement

isinterrupted after the first valid or invalid digit received
by the gsmSRF. If this|E is present and explicitly set to
FAL SE, the announcement will not be interrupted after the
first digit isreceived by the gsmSRF

Voice Information (0] (0] (0] O [ThislE isoptional, where the default value is specified
being FALSE. If the Voicelnformation IE is set to
FALSE, dl valid or invalid digits are entered by DTMF If
this|E is present and explicitly set to TRUE, calling user
isrequired to provide all valid or invalid information by
speech

Voice Back @) @) @) O [ThislEisoptional, where the default value is specified
being FALSE. If the VoiceBack IE is set to FALSE, no
voice back information is given by the gsmSRF If this|E
ispresent and explicitly set to TRUE, the valid input digits
received by the gsmSRF will be announced back to the
calling user immediately after the end of input is received

O Optional (Service logic dependent)
InformationToSend is defined in subclause 4.6.3.3.

4.6.4  gsmSRF to gsmSCF information flows
4.6.4.1 Activity Test ack

464.1.1 Description

This IF isthe response to the Activity Test.

46.41.2 Information Elements

This IF contains no information elements.
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4.6.4.2 Assist Request Instructions

46.4.2.1 Description
ThisIF is sent to the gsmSCF by a gsmSSF which is acting as the assisting gsmSSF or by a gsmSRF

4.6.4.2.2 Information Elements

The following information elements are required:

Information element name MO | ME | MT | VT |Description
Correlationl D M M M M |This|E is used to associate the AssistRequestl nstructions

IF from an assisting gsmSSF or by a gsmSRF with the
Initial DP from the initiating gsmSSF.

|P SSP Capabilities M M M M | This|E indicates which SRF resources are attached,
available and supported within the M SC where the
gsmSSF resides or the IP in which the gsmSRF resides.

M Mandatory (The IE shall always be sent)
4.6.4.3 Prompt And Collect User Information ack (received information)

46.4.3.1 Description

This IF isused by the gsmSRF to indicate the result a Prompt And Collect User Information IF.

4.6.4.3.2 Information Elements

The following information elements are required:

Information element name MO | MF | MT | VT |Description
Digits Response C C C C |ThislIE indicatesthe digit sequence received from the end
user

C Conditional (The IE shall be sent, if available)
4.6.4.4 Specialized Resource Report

46.4.4.1 Description

This IF is used to response to a PlayAnnouncement |IF when the announcement complete indication is set.

46.4.4.2 Information Elements

This IF contains no information elements.

4.6.5 gsmSCF to Assisting SSF information flows
4.6.5.1 Activity Test

46511 Description

ThisIF isused to check for the continued existence of arelationship between the gsmSCF and assistSSF. If the
relationship is still in existence, then the assistSSF will respond. If no reply is received, then the gsmSCF will assume
that the assistSSF has failed in some way and will take the appropriate action.
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46.5.1.2 Information Elements

This IF contains no information elements.
46.5.2 Cancel

46.5.2.1 Description
This IF isdescribed in section 4.6.3.

4.6.5.3 Connect To Resource

4.6.5.3.1 Description
This IF isdescribed in section 4.6.2.

4.6.5.4 Play Announcement

46.54.1 Description
This|F isdescribed in section 4.6.3..

4.6.5.5 Prompt And Collect User Information

4.6.55.1 Description
This IF isdescribed in section 4.6.3.

46.5.6 Reset Timer

46.56.1 Description
ThisIF isdescribed in section 4.6.2.

4.6.6  Assisting SSF to gsmSCF information flows

4.6.6.1 Activity Test ack

46.6.1.1 Description

This IF isthe response to the Activity Test.

46.6.1.2 Information Elements

This IF contains no information elements.
4.6.6.2 Assist Request Instructions

46.6.2.1 Description

This IF isdefined in subclause 4.6.4.

ETSI

ETSI TS 123 078 V3.3.0 (2000-01)



(3G TS 23.078 version 3.3.0 Release 1999) 236 ETSI TS 123 078 V3.3.0 (2000-01)

4.6.6.3 Prompt And Collect User Information ack (received information)

46.6.3.1 Description
This|IF isdescribed in section 4.6.4.

4.6.6.4 Specialized Resource Report

46.6.4.1 Description
This IF isdescribed in section 4.6.4.

4.6.7 HLR to VLR information flows

46.7.1 Delete Subscriber Data

46.7.1.1 Description

ThisIF isused by an HLR to remove certain subscriber datafrom a VLR if the subscription of one or more
supplementary services or basic services is withdrawn. Note that this IF is not used in case of erasure or deactivation of
supplementary services. This IFis specified in 3G TS 29.002 [4].

46.7.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific | E:

Information element name Required | Description
CAMEL Subscription Info C This|E identifies that all CSls shall be deleted from the subscriber datain
Withdraw VLR.

C Conditional (The IE shall be sent when deletion is requested)
4.6.7.2 Insert Subscriber Data

46.7.2.1 Description
ThisIF isused by an HLR to update a VLR with certain subscriber data. This IF is specified in 3G TS 29.002 [4].

46.7.2.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific |E:

I nformation element name Reguired | Description

o-csl C This |E identifies the subscriber as having originating CAMEL services.

VT-CS C This |E identifies the subscriber as having terminating CAMEL services
inthe VMSC.

C Conditional (The IE shall be sent, if required)
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O-CSl contains the following information:

Information element name Required | Description

gsmSCF Address M This|E isdescribed in section 4.3.1

Service Key M This|E is described in section 4.3.1.

Default Call Handling M This|E is described in section 4.3.1.

TDP List M This|E isdescribed in section 4.3.1.

DP Criteria ) This |E is described in section 4.3.1.

CAMEL Capability Handling C This|E is described in section 4.3.1. If this |E is absent, this indicates

that CAMEL phase 1 is asked.

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent when required)
O Optional (service logic dependant)

VT-CSl contains the following information:

Information element name Required | Description

gsmSCF Address M This|E is described in section 4.3.4.

Service Key M This|E is described in section 4.3.4.

Default Call Handling M This IE is described in section 4.3.4.

TDP List M This|E is described in section 4.3.4.

DP Criteria ) This |E is described in section 4.3.4.

CAMEL Capability Handling M This |E is described in section 4.3.4. The CAMEL Capability

Handling shall indicate CAMEL phase 3 or higher.

M Mandatory

O Optional (service logic dependant)
4.6.7.3 Provide Subscriber Info

46.7.3.1 Description

ThisIF isused by the HLR to request information (subscriber state and location) from the VLR at any time.
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46.7.3.2 Information Elements

Provide Subscriber Info contains the following CAMEL specific |E:

Information element name Required | Description

Requested Info M This |E indicates the type of subscriber information to the gsmSCF.
- subscriber location
- subscriber state

- currentLocation (currentLocation shall not be present if
locationlnformation is not present in the Requestedinfo
parameter)

Subscriber Identity M This IE identifies the subscriber for which the information is
reguested. The identity can be:

- IMSI: The IMSI shall be accompanied by a LMSI if one was
provided by the VLR.

M Mandatory (The IE shall always be sent)
4.6.7.4 Provide Roaming Number

46.7.4.1 Description
ThisIF is specified in 3G TS 23.018 [3] and used by the HLR to request a roaming number from the VLR.

46.7.4.2 Information Elements

Provide Roaming Number contains the following CAMEL specific IE:

I nformation element name Required Description

Suppression Of Announcements C This |E indicates that announcements or tones generated asa
result of unsuccessful call setup shall be suppressed.

Call Reference Number M This |E carries the Call Reference Number provided by the
GMSC in the Send Routeing Info I F..

GMSC Address M This|E isthe E.164 address of the GMSC

Alerting Pattern C This |E indicates the kind of Alerting Pattern to be applied.

GMSC CAMEL Phases C This IE indicates the CAMEL Phases supported in the
GMSC.

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent, if received from the GM SC in the Send Routeing Info)

4.6.8 VLR to HLR information flows

46.8.1 Insert Subscriber Data ack

46.8.1.1 Description

ThisIF isused by the VLR to indicate to the HLR the result of the Insert Subscriber Data IF. This|F is specified in
3G TS29.002 [4].
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46.8.1.2 Information Elements

Insert Subscriber Data ack contains the following CAMEL specific |E:

Information element name Required | Description
Supported CAMEL Phases C This IE identifies which CAMEL phases are supported by the
MSC/VLR.

C Conditional (The IE shall always be sent when a CSl has been included in the ISD)
4.6.8.2 Provide Subscriber Info ack

46.8.2.1 Description
ThisIF isused by the VLR to provide the requested information to the HLR.

46.8.2.2 Information Elements

Provide Subscriber Info ack contains the following CAMEL specific IE:

Information element name Required | Description

Location Information C This |E indicates the location of the served subscriber. The elements
contained in this |E are specified in 3G TS 23.018 ([3]).

Subscriber State C This |E indicates the status of the MS. The states are:

- CAMELBusy: The MSis engaged on atransaction for a mobile
originating or terminated circuit-switched call.

- NetworkDeterminedNotReachable; The network can determine
fromitsinterna datathat the MSis not reachable.

- Assumedidie: The state of the MSis neither "CAMELBusy" nor
"NetworkDeterminedNotReachable".

C Conditional (The IE shall be sent, if requested and available)
4.6.8.3 Update Location

46.83.1 Description
ThisIF isused by the VLR to provide the information about supported CAMEL phases to the HLR.

4.6.8.3.2 Information Elements

Update L ocation contains the following CAMEL specific IE:

Information element name Required | Description

Supported CAMEL phases C This |E indicates which phases of CAMEL are supported. It shall be
present if a CAMEL phase different from phase 1 is supported.
Otherwise may be absent.

4.6.8.4 Restore Data

46.84.1 Description
ThisIF isused by the VLR to provide the information about supported CAMEL phases to the HLR.

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 240 ETSI TS 123 078 V3.3.0 (2000-01)

4.6.8.4.2 Information Elements

Restore Data contains the following CAMEL specific IE:

Information element name Required | Description

Supported CAMEL phases C This |E indicates which phases of CAMEL are supported. It shall be
present if a CAMEL phase different from phase 1 is supported.
Otherwise may be absent.

4.6.9 HLR to GMSC information flows
4.6.9.1 Send Routeing Info ack

46.9.1.1 Description

This|F isspecified in 3G TS 23.018 [3] and is used by the HLR to transfer the requested routeing information to the
GMSC.

46.9.1.2 Information Elements

Send Routeing Info ack contains the following CAMEL specific |E:

Information element name Required | Description

Location Information C This | E indicates the location of the served subscriber.

o-csl C This |E identifies the subscriber as having originating CAMEL
Services.

Shall be sent if O-CSl is active, and CFU or CFNRc has been
invoked, or if both O-CSI and T-CSI are active.

Subscriber State C This |E indicates the status of the MS. The possible values of the |IE
are:

-CAMELBusy: The VLR hasindicated that the MSis engaged on a
transaction for a mobile originating or terminated circuit-switched
cal.

-NetworkDeterminedNotReachable: The VLR has indicated that
the network can determine from its internal data that the MSis not
reachable.

-Assumedidle: The VLR hasindicated that the state of the MSis
neither "CAMELBusy" nor "NetworkDeterminedNotReachable”.

-NotProvidedFromVLR: The VLR did not provide any information
on subscriber state even though it was requested.

T-CSl C This |E identifies the subscriber as having terminating CAMEL
services.

Shall be sent if T-CSl is active and no Suppress T-CSl indicator is
present in the SRI.

Basic Service Code C This |E indicates the type of basic servicei.e., teleservice or bearer
service.
CUG Subscription Flag C This|E indicates if the called party has a CUG subscription. It shall

only be sent if the T-CSl is active and included in the Send Routing
Information ack.

C Conditional (The IE shall be sent, if available)
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Location Information contains the following information:

Information element name Required | Description

Location Number C See 3G TS 23.018 [3]. The IE shall be sent, if available and
indicated by Subscriber Information in Send Routeing I nformation
ack indicator.

CellldOrLAl C See 3G TS 23.018 [3]. The |E shall be sent, if available and
indicated by Subscriber Information in Send Routeing I nformation
ack indicator.

Geographical Information C See 3G TS 23.018 [3]. The |E shall be sent, if available and
indicated by Subscriber Information in Send Routeing I nformation
ack indicator.

Geodetic Information C See 3G TS 23.018 [3]. The IE shall be sent, if available and
indicated by Subscriber Information in Send Routeing I nformation
ack indicator.

Age Of Location Information C See 3G TS 23.018 [3]. The IE shall be sent, if available and
indicated by Subscriber Information in Send Routeing Information
ack indicator.

VLR number C See 3G TS 23.018 [3].

Selected LSA Identity C See 3G TS 23.018 [3]. The IE shall be sent, if available and
indicated by Subscriber Information in Send Routeing Information
ack indicator.

C Conditional (The IE shall be sent, if available. Further conditions are in the description column.)
O-CsSl isdefined in section 4.3.1.

T-CSl contains the following information:

I nformation element name Required | Description

gsmSCF Address M This|E isdescribed in section 4.3.3.

Service Key M This|E is described in section 4.3.3.

Default Call Handling M This|E isdescribed in section 4.3.3.

TDP List M This|E isdescribed in section 4.3.3.

CAMEL Capability Handling C This|E is described in section 4.3.3. If this |E is absent, this
indicates that CAMEL phase 1 is asked.

M Mandatory
C Conditional

46.10 GMSC to HLR information flows
4.6.10.1 Send Routeing Info

4.6.10.1.1 Description
ThisIF isdescribed in 3G TS 23.018 [3] and is used to request information from the HLR to route an MT call.
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4.6.10.1.2 Information Elements

Send Routeing Info contains the following CAMEL specific | E:

I nformation element name Required | Description
Alerting Pattern C This |E indicates the kind of Alerting Pattern to be applied.
Suppression Of Announcement C This |E indicates that announcements or tones generated asa

result of unsuccessful call setup shall be suppressed.
Shall be sent in the second interrogation if available, i.e., when it
has been received from the gsmSCF.

Suppress T-CSl C This|E indicates that T-CSI shall be suppressed.
Shall always be sent in the second interrogation

Supported CAMEL Phases M This |E lists the supported CAMEL phases.

Call Reference Number M This |E carries the Call Reference Number allocated for the call
by the GMSC.

Shall be allocated once per call and sent in both first and second
interrogations.

GMSC Address M This|E isthe E.164 address of the GMSC

Call Diversion Treatment Indicator C This|E indicatesif the call can be forwarded using the Call
Forwarding or Call Deflection Supplementary Services.

Shall be sent if received within Forward Service Interaction
Indicator in Service Interaction Indicators Two from |AM or
previous CAMEL processing.

C Conditional (The IE shall be sent, if received from the gsmSCF or set by the gsmSSF)
M Mandatory (The IE shall always be sent when the GM SC supports CAMEL)

46.11 VMSC to GMSC information flows

46.11.1 Resume Call Handling

46.11.1.1 Description

ThisIF isdescribed in GSM 03.79 [4] and is used to request the GM SC to take over handling the call so that it can be
forwarded from the GM SC.

46.11.1.2 Information Elements

Resume Call Handling contains the following CAMEL specific | E:

Information element name Required | Description

o-csl C This |E contains O-CSI without triggering criteria.

It indicates that CAMEL handling applies for aforwarded call.
Shall be present if CAMEL handling applies; otherwise shall be
absent.

C Conditional (The IE shall be sent if applicable)
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46.12 MSC to VLR information flows

4.6.12.1 Send Info For Outgoing Call

46.12.1.1 Description

ThisF isdescribed in 3G TS 23.018 [3] and is used to request the VLR to provide information to handle an outgoing
cal.

46.12.1.2 Information Elements

Send Info For Outgoing Call contains the following CAMEL specific |IE

I nformation element name Reguired | Description
Suppress O-CS| C This |E indicates that O-CSl shall be suppressed.
Shall always be sent in the second interrogation.

C Conditional (The IE shall be sent if applicable)
4.6.12.2 Send Info For Reconnected Call

46.12.2.1 Description

This IF isused to request the VLR to provide information to handle a reconnected call.

46.12.2.2 Information Elements

Send Info For Reconnected Call contains the following IE

Information el ement name Required | Description
Called number M E.164 number of the call destination.
Bearer service C Bearer service required for the MO call, derived from the GSM

bearer capability information received in the setup request from the
MS. One of bearer service or teleservice shall be present.
Teleservice C Teleservice required for the MO call, derived from the GSM bearer
capability information received in the setup request from the MS or
from the emergency setup request from the MS. One of bearer
service or teleservice shall be present.

CUG index C For the definition of this IE, see ETS 300 546 [9]. Shall be present
if it was received in the setup request from the MS.

Suppress preferential CUG C For the definition of this IE, see ETS 300 546 [9]. Shall be present
if it was received in the setup request from the MS.

Suppress CUG outgoing access C For the definition of this IE, see ETS 300 546 [9]. Shall be present
if it was received in the setup request from the MS.

Suppress O-CSl C This |E indicates that O-CSl shall be suppressed.

Shall always be sent in the second interrogation.

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent if applicable)

4.6.13 VLR to MSC information flows
4.6.13.1 Complete Call

46.13.1.1 Description

ThisF isdescribed in 3G TS 23.018 [3] and is used to instruct the MSC to continue the connection of acall.
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46.13.1.2 Information Elements

Complete Call contains the following CAMEL specific |E:

Information element name Required | Description

o-csl C This |E indicates that CAMEL handling applies for an MO call.
Shall be present in the response to the first interrogation for an
MO call if CAMEL handling applies; otherwise shall be absent.
Shall be absent in the response to the second interrogation for an
MO call and in the response to the interrogation for an MT call.

VT-CS C This |E identifies the subscriber as having terminating CAMEL
servicesin the VMSC.

Call Reference Number M This |E carries the Call Reference Number provided by the HLR
in the Provide Roaming Number IF.

GMSC Address M This|E isthe E.164 address of the GMSC.

M Mandatory (The | E shall always be sent)
C Conditional (The IE shall be sent if applicable)

4.6.13.2 Process Call Waiting

4.6.13.2.1 Description

ThisIF isdescribed in GSM 03.18 [3] and is used to instruct the M SC to continue the connection of awaiting call.

4.6.13.2.2 Information Elements

Process Call Waiting contains the following CAMEL specific | E:

I nformation element name Reguired | Description

Call Reference Number M This |E carries the Call Reference Number provided by the HLR
in the Provide Roaming Number IF.

GMSC Address M This|E isthe E.164 address of the GMSC.

M Mandatory (The IE shall always be sent)
4.6.13.3 Send Info For Incoming Call ack

46.13.3.1 Description

ThisF isdescribed in 3G TS 23.018 [3] and is used to indicate that the incoming call for which the M SC requested
subscription information shall be forwarded.
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46.13.3.1 Information Elements

Send Info For Incoming Call ack contains the following CAMEL specific | E:

I nformation element name Required | Description

o-csl C This |E indicates that CAMEL handling applies for aforwarded
call.
Shall be present if CAMEL handling applies; otherwise shall be
absent.

VT-CS C This |E identifies the subscriber as having terminating CAMEL

servicesin the VM SC.

Suppression Of Announcement C This |E indicates that announcements or tones generated when
the call is forwarded shall be suppressed.

Shall be sent if it was received in the Provide Roaming Number
for thiscall.

SS-CSl C This |E indicates that SS invocation notification applies for the
call.

This|E is described in section 8.2.1.1.

Shall be present if SSinvocation notificationisrequired if Call
Deflection isinvoked; otherwise shall be absent.

Call Reference Number M This |E carries the Call Reference Number provided by the HLR
in the Provide Roaming Number |F.
GMSC Address M This|E isthe E.164 address of the GM SC.

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent if applicable)

4.6.13.4 Send Info For Incoming Call negative response

46.134.1 Description

ThisF isdescribed in 3G TS 23.018 [3] and is used to indicate that the incoming call for which the M SC requested
subscription information shall not be connected.

46.13.4.2 Information Elements

Send Info For Incoming Call negative response contains the following CAMEL specific |E which may be attached as a
| E to any of the negative response values defined in 3G TS 23.018 [3]:

I nformation element name Reguired | Description
Suppression Of Announcement C This |E indicates that announcements or tones generated as a

result of unsuccessful call setup shall be suppressed.
Shall be sent if it was received in the Provide Roaming Number
for thiscall.

C Conditional (The IE shall be sent if applicable)

4.7 Interaction with supplementary services
4.7.1 Line identification

For an MO call subject to CAMEL interactions, the gsmSCF shall have the option to include the the Calling Party
Restriction Indicator parameter in the Connect message to the gsmSSF. This will be sent to the MSC and shall indicate
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whether the CLI Presentation Indicator present in the Calling Party Number Parameter shall be set by CAMEL action to
Restricted.

4.7.2 Call forwarding services

4.7.2.1 Registration of Call Forwarding

The functional behaviour for the registration of the Call Forwarding supplementary serviceis defined in GSM 03.82.
The procedure specific to CAMEL is defined in this subclause:

- CAMEL_Check_CF _Interaction

4.7.2.2 Invocation of Call Forwarding

The functional behaviour for the invocation of the Call Forwarding supplementary service is defined in 3G TS 23.018.
The following additional requirements apply.

When call forwarding isinvoked for a CAMEL subscriber with O-CSlI, the gsmSSF shall send the FTN to the gsmSCF
in the format in which it was received from the HLR. If the Service Interaction Indicators Two parameter was included
in the Initial Address Message, ContinueWithArgument or the Connect message, these shall be applied for the
forwarded call.

An HLR shall not send an FTN which is not in international E.164 format to a GM SC which does not support CAMEL
phase 2, i.e.if the HLR is handling a request from a GM SC for routeing information and the forwarded-to number is
registered aformat other than international E.164, the service logic in the HLR shall behave asiif the call forwarding is
provisioned but not registered.

4.7.3 Call Barring services

When a CAMEL subscriber with O-CSI and TIF-CSI attempts to activate a conditional call barring service
(BOIC,BOIC-exHC), the HLR shall not check the interactions with call forwarding.
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Procedure CAMEL_Check_CF_Interaction
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Figure 4.73:Procedure CAMEL_Check_CF_Interaction
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5 USSD to/from gsmSCF

51 Architecture

51.1 Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support CAMEL handling of USSD to/from gsmSCF.
The functional model of USSD in an HLR that supports CAMEL is shown in figure 5.1. The phase 2 USSD handler is
defined in 3G TS 23.090 [8]. Phase 1 USSD messages may be relayed from the HLR to the gsmSCF. CAMEL
introduces a"CAMEL USSD application" which isinvoked by the USSD handler. The CAMEL USSD functional
entities and application behaviour is specified in this section.

R MAP

CAMEL USSD
application

Figure 5.1: Handling of USSD to and from a CAMEL subscriber
HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription

regarding U-CSl. The UG-CS is stored as global data applicableto all CAMEL subscribers. The U-CSl and the UG-
CSl are stored inthe HLR only.

gsmSCF: see subclause 3.1.

51.2 Interfaces defined for CAMEL

This subclause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions specific
to CAMEL.

5.1.2.1 HLR - VLR interface
Thisinterface is used to send the CAMEL related subscriber data to the visited PLMN.

5.1.2.2 gsmSCF - HLR interface

Thisinterface isused for USSD operations, both for gsmSCF-initiated dialogues and M S-initiated dialogues (relayed
viaHLR). It is a network operator option whether to support or not USSD operations on this interface.
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5.2 Description of CAMEL Subscriber Data

5.2.1 USSD CAMEL Subscription Information (U-CSI)

The subscription information specified in this subclause is for information only.

This subclause defines the contents of the USSD CAMEL Subscription Information (U-CSI). The U-CSl consists of a
list of pairs of the following two parameters.

5211 Service Code

Service code for a specific application in agsmSCF which interacts with the user by USSD.

5.2.1.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber and a particular service code. The address shall be
an E.164 number to be used for routeing.

5.3 Content of the USSD General CAMEL Service Information
(UG-CSI)
The service information specified in this subclause is for information only.

This subclause defines the contents of the USSD General CAMEL Service Information (UG-CSI). The allocation of the
UG-CSlI isindependent from a particular subscriber.

The UG-CSI consists of alist of pairs of the following two parameters.

5.31 Service Code

Service code for a specific application in a gsmSCF which interacts with the user by USSD.

5.3.2 gsmSCF address

Address to be used to access the gsmSCF for a particular a particular service code. The address shall be an E.164
number to be used for routeing.

54 Procedures

54.1 MS Initiated USSD
For the behaviour of the USSD handler in HLR when receiving aM S initiated USSD see 3G TS 23.090 [8].

When the USSD handler has determined that the service code present in the received USSD does not indicate that an
USSD applicationin the HLR shall be invoked it shall route the USSD to the USSD application specific for CAMEL,
i.e. the CAMEL USSD application.

The procedure at the CAMEL USSD application at the HLR is implementation dependent. The following text describes
arecommended procedure.

The CAMEL USSD application shall check the U-CSI data assigned to the specific subscriber. If the service codeis
present in the U-CSI the USSD is routed to the gsmSCF given by the gsmSCF address stored against the service codein
the U-CSI.

If the service codeis not present in the U-CSI (or the subscriber does not have U-CSI defined) then the CAMEL USSD
application shall check the UG-CSI data assigned to the HLR. If the service codeis present in the UG-CSI then the
USSD s routed to the gsmSCF given by the gsmSCF address stored against the service code in the UG-CS.
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If the service codeis not present in U-CSl or UG-CSI an error (unknown application) is returned to the USSD handler.

54.2 gsmSCF Initiated USSD

The HLR may at any time receive a USSD operation from the gsmSCF. If the subscriber can be contacted, the HLR
shall set up atransaction to the VLR and forward the operation unchanged. Any further information exchange between
the gsmSCF and M SC shall be transparent to the VLR and the HLR. When one transaction is released, the HLR shall
release the other. If an error isreceived from the MSC, the VLR shall release the transaction to the HLR and the HLR
shall release the transaction to the gsmSCF.

5.5 Description of information flows
This clause contains the detailed description of the information flows used by CAMEL.

Each Information Element, |E is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorisation isafunctional classification, i.e., stage 2 information and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

The following principles apply for the handling of the | Es by the receiving entity :
- The gsmSCF may silently discard any |E which it does not functionally support
- TheHLR shall return an error if it does not functionally support a lE which it receives.

Details of errors and exceptions to these rules are specified in are specified in 3G TS 29.002.

55.1 gsmSCF to HLR information flows
551.1 Unstructured SS Request

55111 Description
ThisIF isused for the gsmSCF to request data from the MS viathe HLR.

55.1.1.2 Information Elements

The following information elements are required:

Information element name Required | Description

USSD String M This IE contains the string that will be sent to the MS.

Data Coding Scheme M This |E indicates the characteristics of the USSD string

IMSI C This |E identifies the subscriber for which the information is requested
Alerting Pattern 0] This |E indicates an aderting pattern to be sent to the MS.

M Mandatory (The IE shall always be sent)
C Conditional (This|E shall be sent if thisIFisthefirst IFin aUSSD dialogue)

O Optional (Service Logic dependent)
55.1.2 Unstructured SS Notify

55.1.21 Description
ThisIF isused for the gsmSCF to send data to the MSviathe HLR.
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5.5.1.2.2 Information Elements

The following information elements are required:

Information element name Required | Description

USSD String M This |E contains the string that will be sent to the MS.

Data Coding Scheme M This |E indicates the characteristics of the USSD string

IMSI C This |E identifies the subscriber for which the information is
reguested.

Alerting Pattern 0 This|E indicates an alerting pattern to be sent to the MS.

M Mandatory (The IE shall always be sent)
C Conditional (This|E shall be sent if thisIFisthefirst IFin aUSSD dialogue)

O Optional (Service Logic dependent)
55.1.3 Process Unstructured SS Data ack

55.1.3.1 Description
ThisIF isused for the gsmSCF to send the response to the MS viathe HLR for the M S initiated operation.

5.5.1.3.2 Information Elements

The following information element is required:

Information element name Required | Description

SS User Data C This |E contains the string that will be sent to the MS.

C Conditional (The IE shall be sent, if requested and available)
55.1.4 Process Unstructured SS Request ack

55.1.4.1 Description
ThisIF isused for the gsmSCF to send the response to the MS viathe HLR for the M S initiated operation.

5.5.1.4.2 Information Elements

The following information elements are required:

Information element name Required | Description
USSD String C This |E contains the string that will be sent to the MS.
Data Coding Scheme C This |E indicates the characteristics of the USSD string

C Conditional (the presence of the |E depends on the application. Both | Es shall be sent.)
5.5.2 HLR to gsmSCF information flows

5.5.2.1 Unstructured SS Request ack

55.21.1 Description
ThisIF isused for the MSto viathe HLR send the response to the gsmSCF for the gsmSCF initiated operation.
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55.2.1.2 Information Elements

The following information elements are required:

Information element name Required | Description
USSD String C This |E contains the string that will be sent to the gsmSCF.
Data Coding Scheme C This |E indicates the characteristics of the USSD string

C Conditional (The presence of the |E depends on the application. Both |Es shall be sent.)
5.5.2.2 Unstructured SS Notify ack

55.2.2.1 Description

ThisIF isused for the MSto via the HLR acknowledge to the gsmSCF that the notification was received.

5.5.2.2.2 Information Elements

This | E contains no information element.
5.5.2.3 Process Unstructured SS Data

55.2.3.1 Description
ThisIF isused for the gsmSCF to request data from the MS viathe HLR.

5.5.2.3.2 Information Elements

The following information elements are required:

Information element name Required | Description

SS User Data M This |E contains the string that will be sent to the MS.

M Mandatory (The IE shall always be sent)
5.5.24 Process Unstructured SS Request

55.24.1 Description
ThisIF isused for the MS to request data from the gsmSCF viathe HLR.

5.5.2.4.2 Information Elements

The following information elements are required:
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Information element name Required | Description

USSD String M This |E contains the string that will be sent to the gsmSCF, including
the Service Code.

Data Coding Scheme M This |E indicates the characteristics of the USSD string

IMSI M This |E identifies the subscriber.

MSISDN o) This |E contains the basic MSISDN of the subscriber who has
requested the USSD operation. This |E is used as an operator option.

Originating Entity Number M This |E identifies the functional entity initiating the information flow.
Inthis case, this shall be the address of the HLR.

M Mandatory (The IE shall always be sent)

O Optional (Operator option)

5.5.2.5 Begin Subscriber Activity

55.25.1 Description

ThisIF isused by the HLR to start subscriber activity towards the gsmSCF for USSD purposes.

5.5.25.2 Information Elements

The following information elements are reguired:

Information element name

Required

Description

IMSI

M

This | E identifies the subscriber.

Originating Entity Number

M

This | E identifies the functional entity initiating the subscriber activity.
In this case, this shall be the address of the HLR.

M _Mandatory (The | E shall always be sent)
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6 GPRS interworking

6.1. Architecture

6.1.1 Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support GPRS interworking for CAMEL. Figure 6.1
shows the functional entities involved in sessions requiring CAMEL support. The architecture is applicable to the third
phase of CAMEL.

Home Network
.......... “

< o

Interrogating Network Visiting Network

Home/Interrogating/Visiting Network

Figure 6.1 Functional architecture for support of CAMEL

HLR: The HLR stores for subscribers requiring CAMEL support the information relevant to the current subscription
GPRS-CSl. The GPRS-CS is stored in the HLR only. The HLR may provide an interface towards the gsmSCF for the
Any Time Interrogation procedure.

SGSN: When processing GPRS Attach requests, PDP Context Activations or Inter-SGSN Routeing Area Updates for
subscribers requiring CAMEL support, the SGSN receives a GPRS-CS| from the HLR, indicating the SGSN to request
instructions from the gprsSSF. The SGSN monitors on request the GPRS events and informs the gprsSSF of these
events during processing, enabling the gprsSSF to control the execution of the GPRS session or individual PDP
contextsin the SGSN.

gprsSSF: see subclause 3.1.

gsmSCF: see subclause 3.1.

6.1.2 Interfaces defined for CAMEL

6.1.2.1 SGSN - gprsSSF interface

Thisisan internal interface. The interface is described in the specification to make it easier to understand the handling
of DPs (arming/disarming of DPs, DP processing €tc.).
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6.1.2.2 gprsSSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control a GPRS session or an individual PDP Context in a certain gprsSSF.
Relationships on thisinterface are opened as a result of the gprsSSF sending a request for instructions to the gsmSCF.

6.1.2.3 HLR — SGSN interface
Thisinterface is used to send CAMEL related subscriber data to a visited GPRS network, e.g. GPRS-CSI.

6.2 Detection Points (DPs)

See subclause 4.2.

6.3 Description of CAMEL Subscriber Data

6.3.1 GPRS CAMEL Subscription Information (GPRS-CSI)

This subclause defines the contents of the GPRS CAMEL Subscription Information.

6.3.1.1 gsmSCF Address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing.

6.3.1.2 Service Key
The Service Key identifies to the gsmSCF the service logic that shall apply.

6.3.1.3 Default Session Handling

The Default Session Handling indicates whether the session shall be released or continued as requested in case of error
in the gprsSSF to gsmSCF dialogue.

6.3.1.4 TDP List

The TDP List indicates on which detection point triggering shall take place.

6.3.1.5 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service.

6.3.1.6 CSl state

The CSl state indicates whether the GPRS-CSI is active or not.

6.3.1.7 Notification flag

The netification flag indicates whether the change of the GPRS-CSI shall trigger Notification on Change of Subscriber
Data or not.

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 256 ETSI TS 123 078 V3.3.0 (2000-01)

6.4 Description of CAMEL State Models

GPRS can support multiple PDP contexts simultaneously for an attached subscriber, requiring the behaviour of a GPRS
session to be modelled by two state machines, one for the attach/detach procedures (GPRS Attach/Detach FSM) and the
other for modelling individual PDP Contexts (GPRS PDP Context FSM).

6.4.1 General Handling

The GPRS SM is used to describe the actionsin an SGSN during processing of GPRS sessions or PDP Contexts.

The GPRS SM identifies the points in basic GPRS processing when Operator Specific Service (OSS) logic instances
(accessed through the gsmSCF) are permitted to interact with basic GPRS control capabilities.

Figure shows the components that have been identified to describe a GPRS SM.

Transition

DP

Point in Association
(PIA)

Figure 6.2: GPRS SM Components

6.4.2 GPRS Attach/Detach FSM
The GPRS Attach/Detach FSM is used to model the behaviour of the GPRS attach/detach procedures.

When encountering a DP the Attach/Detach FSM processing is suspended at the DP and the SGSN indicates this to the
gprsSSF which determines what action, if any, shall be taken in case the DP is armed.
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Detached 1

Attach request

Detached AD_Exeption

v Attach
User- or network initiated |

detach CSE initiated detach
B
Attached J g
Intra-SGSN Routeing .
area update T i Inter SGSNRouteing area
[ update
«

Change of Position session
Figure 6.3: GPRS Attach/Detach FSM

Table 5: Description of GPRS Attach/Detach DPs in the SGSN

CAMEL Detection Point: DP Type Description:

DP Attach TDP-R A request to attach is received.

DP Change of position session TDP-RY, EDP-N, Routeing Area Update is accepted.

EDP-R
DP Detached EDP-N, EDP-R A detach request is received either from the MS,
the SGSN_or a ‘Cancel Location’ received from
HLR.

Note 1:Change of Position session is reported as TDP-R in the case of Inter-SGSN Routeing Area
Update (provided that this DP is statically armed in GPRS-CSI).
Change of Position session isreported as EDP-N in the case of Intra-SGSN Routeing Area
Update (provided that this DP is dynamically armed by the Service Logic).

6.4.2.1 Description of the session model (PIAS)

This subclause describes the session model for the attach and detach of GPRS sessions in the SGSN. For each PIA a
description can be found of the entry events, actions, information available and exit events.

6.4.2.1.1 Detached

Entry events
- Detach (user or network initiated) and clearing of a previous GPRS session.

- Processing of exceptional conditions, e.g. STANDBY timer expiry in the SGSN.

Actions
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- Interfaceisidled.

- Attach request isreceived from MS containing the IMSI/P-TMSI and the type of attach requested and, the
identity of the MSis established (IMSI) (DP Attach), or Inter-SGSN Routeing Area Update Request is accepted
(DP Chage of position).

- Information being analyzed, e.g. GPRS-CSl is analyzed.

Exit events
- GPRS-CSl isanayzed (DP Attach or DP Change of position).

6.4.2.1.2 Attached

Entry events
-  GPRS-CSl isanayzed (DP Attach).

Actions
- MM contexts are established at the MS and the SGSN.

Exit events
- A GPRS Detach request is received from the MS or the GGSN (DP Detach).

- IntraSGSN Routeing Area Update is accepted (DP Change of position).

- Anexception is encountered, e.g. STANDBY timer expiry.

The GPRS Attach/Detach FSM shall only have one or more GPRS PDP Context FSMs associated with it when in the
Attached state. A GPRS PDP Context FSM cannot exist without its associated GPRS Attach/Detach FSM being in the
Attached state. Closure of the GPRS Attach/Detach FSM via a detach will result in the idling of all associated GPRS
PDP Context FSMs and the rel ease of the associated GPRS PDP Contexts.

It shall not be necessary to trigger arelationship from the GPRS Attach/Detach FSM to the gsmSCF in order for
triggering to occur in an associated GPRS PDP Context FSM. However, in this latter case a GPRS Attach/Detach FSM
shall still exist at the SGSN. Thisis so that CSE-initiated detach events sent within agiven GSM PDP Context
relationship shall result in the GPRS Attach/Detach FSM transiting to the Detached state. As noted above, in this state
no PDP Contexts can exist and so all associated GSM PDP Context FSMs will transit to state Idle.

6.4.3 GPRS PDP Context FSM
The GPRS PDP Context FSM is used to model the behaviour for the GPRS PDP Context procedures.

When encountering a DP the PDP Context FSM processing is suspended at the DP and the SGSN indicates thisto the
gprsSSF which determines what action, if any, shall be taken in case the DP is armed.
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Idle

PDP Context Est.

PDP_Context_
Setup

+—»{ C_Exception

PDP Context Est. Ack.

PDP_Context_
Established

Routeing area update

<

Change of Position context

Figure 6.4: GPRS PDP Context FSM

Table 6: Description of GPRS PDP Context DPs in the SGSN

CAMEL Detection Point:

DP Type

Description:

DP PDP Context Establishment

TDP-R, EDP-R

Activate PDP Context request is received from
the MS.

DP PDP Context Establishment
Acknowledgement

TDP-RY, EDP-R,
EDP-N

Create PDP Context response is received from
the GGSN.

DP PDP Context disconnection

EDP-N, EDP-R

Deactivate PDP Context Request is received
from the MS, Delete PDP Context request is
received from the GGSN.

DP Change of position context

TDP-R?, EDP-N,
EDP-R

Routeing Area Update is accepted.

NOTE 1: The PDP Context Establishment Acknowledgment shall be reported as TDP-R if thereis no
relationship with gsmSCF for this PDP context. Otherwise, it shall be reported as EDP-R or
EDP-N if armed so.

NOTE 2: Change of Position context isreported as TDP-R in the case of Inter-SGSN Routeing Area
Update (provided that this DP is statically armed in GPRS-CSI).
Change of Position context is reported as EDP-N in the case of Intra-SGSN Routeing Area
Update (provided that this DP is dynamically armed by the Service Logic).

6.4.3.1 Description of the session model (PIAS)

This subclause describes the session model for PDP Context FSM in the SGSN. For each PIA a description can be
found of the entry events, actions, information available and exit events.
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6.4.3.1.1 Idle

Entry events
- Deactivation (user or network initiated) and clearing of a previous PDP Context.

- Processing of exceptional conditions.

Actions
- Interfaceisidled.

- Activate PDP Context request isreceived from M S (containing NSAPI, PDP Type, PDP Address, Access Point
Name, QoS Requested, PDP Configuration Options), or Inter-SGSN Routeing Area Update is accepted (DP
Change of position).

- Information being analyzed, e.g. GPRS-CSl is analyzed.

Exit events
-  GPRS-CSl isanayzed (DP PDP Context Establishment or DP Change of position).

6.4.3.1.2 PDP Context Setup

Entry events
- GPRS-CSl isanayzed (DP PDP Context Establishment).

Actions
- GGSN addressis derived from the Access Point Name by interrogation of a DNS.

- Create PDP Context Request is sent to the GGSN.

Exit events
- Create PDP Context Responseis received from the the GGSN (DP PDP Context Establishment
Acknowledgement).

- An exception is encountered.

6.4.3.1.3 PDP Context Established

Entry events
- GPRS-CSl isanayzed (DP PDP Context Establishment Acknowledgement or DP Change of position).

Actions
- PDP context is established at the M S and the SGSN.

Exit events
- Deactivation of the PDP Context is received from the MS or the GGSN, or initiated by the SGSN via READY
timer expiry (DP PDP Context disconnection).

- Intra-SGSN Routeing Area Update Request is received from the MS (DP Change of position).

- Anexception is encountered.

6.4.4 Rules for Implicit Disarming of Detection Points'
The following table gives the rules for implicit disarming of event detection points.

Implicit EDP disarming rules are specified in the table below for the Attach/Detach and PDP context FSM. The table
specifies which EDP's shall be disarmed (i.e. MonitorM ode set to Transparent) if/when each EDP is encountered,
irrespective of the EDP's MonitorM ode (Transparent, NotifyAndContinue, or Request).

When EDP' s are armed with MonitorMode ‘ Request’ (EDP-R’s) are encountered, any implicit EDP disarming shall
take place before reporting the EDP and transiting the gprsSSF to the WFI state (if not already suspended in the WFI
dtate).
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Thetable entry 'X' meansthat if one DP occurs (independently of arming and reporting to the gsmSCF) the marked one

isimplicitly disarmed. It shall be possible to rearm explicitly an implicitly disarmed DP.

Table 3: Implicit disarmed DPs in the Attach/Detach FSM and PDP context FSM

Encountered DP

Implicit disarmed DPs

DP DP Change | DP Change | DP DP PDP DP PDP Context DP PDP Context
Attach | of position | of position [ Detached | Context Establishment disconnection
session context Establishment | Acknowledgement
DP Attach X
DP Change of position X Note Note Note Note Note Note
session
DP Change of position X Note Note Note Note Note Note
context
DP Detached X X X X X X X
DP PDP Context X X
Establishment
DP PDP Context X X X
Establishment
Acknowledgement
DP PDP Context X X
disconnection

Note: Disarmed in case of inter SGSN Routing Area update.

6.5

Procedures for CAMEL GPRS

The functional behaviour of the SGSN is specified in 3G TS 29.002 [4]. The procedures specific to CAMEL are
specified in this subclause :

- Procedure CAMEL_GPRS Attach Request,

- Procedure CAMEL_GPRS Detach,

- Procedure CAMEL_GPRS Routeing Area Update

- Procedure CAMEL_GPRS _SGSN_Context_Acknowledge

- Procedure CAMEL_GPRS SGSN_Create PDP_Context

- Procedure CAMEL_GPRS Activate PDP_Context

- Procedure CAMEL_GPRS Deactivate PDP_Context

- Procedure CAMEL_GPRS exception_procedure

- Procedure CAMEL_GPRS Modify PDP_Context

Note: In the SDLs in the following subclauses, Handle AC and Handle_ACR shall be renamed Handle AC_GPRS and
Handle ACR_GPRS respectively, Handle_SCI shall be renamed Handle_SCI_GPRS, Complete FCI_Record shall be
renamed Complete FCI_Record_GPRS.

6.5.1

Actions of the SGSN on receipt of Int_Error

The SGSN checks the default GPRS Handling parameter in GPRS-CSI.

If the default GPRS handling is release, a Detach indication is sent to the MS. The SGSN then releases all resources and
the invoked CAMEL procedure ends.
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If the default GPRS handling is continue, the SGSN continues processing without CAMEL support.

6.5.2 Actions of the SGSN on receipt of Int_Continue

The SGSN continues processing without any modification of GPRS parameters.

6.5.3 Overall SDL Architecture

System  CAMEL_GPRS gSmSCF 1(1)

[ ]

CAP Interface

[ ]

gprsSSF

L]

MobileStation |: :| |: :| SGSI\|J: :| |: :| |: :| GGSN

A_Interface GTP

Internallnterface

Figure 6.5: Architecture for CAMEL/GPRS interworking.
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6.5.4 Handling of GPRS Attach/Detach

Procedure CAMEL_GPRS_Attach_Request 1(2)
/* Procedure in the gprsSSF for /* Signals to/fromright a
CAMEL handling of MS Attach. */ to/from gprsSSF */

D

Yes

Result := Store original
Continue GPRS parameters

Int_inv oke
GPRS_SSF

Wait_for_
GPRS_SSF_
invoked

Int_error Int_GPRS
SSF_invoRed

SET Int_DP_ Int_GPRS_
Detach Attach Failure
Result := DP_ Result :=
Release_sesssion Attach Abort_Session

Figure 6.6 a: Procedure CAMEL_GPRS_Attach_Request (sheet 1)
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Procedure CAMEL_GPRS_Attach_Request 2(2)

DP_
Attach

Int_Release, Int_error Int_Continug”
Session GPRS

GPRS handling >
Continue?
No
I
Set Result :=
Detach Continue

Result :=
Release_Session

)

Figure 6.6 b: Procedure CAMEL_GPRS_Attach_Request (sheet 2)
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Procedure CAMEL_GPRS_Detach_Indication 1(1)
/* Procedure in the gprsSSF for /* Signals to/fromright al
CAMEL handling of MS or network to/from gprsSSF */
initiated Detach. */

Vo

prsSS
invoked?
No
Yes
Result := Int_DP_
Continue Detached

DP_
Detached

Int_error <

Result :=
Continue

Int_Contin

/X

Figure 6.7: Procedure CAMEL_GPRS_Detach_Indicaton
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Procedure CAMEL_GPRS_Routeing_Area_Update

/* Procedure in the gprsSSF for CAMEL handling of:
- Intra-SGSN Routeing Area Update, or
- Inter-SGSN Routeing Area Update in the newSGSN */

Intra-SGSN

Result :=
Continue

)

No

1(2)

/* Signals to/fromright a
to/from gprsSSF */

gprsSSF
invoked?

ptra- or Inter-SGSh

Routeing
Area Update?

Inter-SGSN

RS
{nvocation?

\/Y

Yes

Int_invoke_
GPRS_SSF

\V

Wait_for_
GPRS_SSF_
invoked

Int_DP_Change

Of_Position
DP_Change_
Of_Position

Int_error ;
SET

Detach

Result :=
Release_sesssion

X

Int_GPRS_
SSF_invoKke

Int_DP_Change_
Of _Position

DP_Change_
Of _Position

Int_GPRS_
Failure

Result :=
Abort_Session

Figure 6.8 a: Procedure CAMEL_GPRS_Routeing_Area_Update (sheet 1)
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Procedure

CAMEL_GPRS_Routeing_Area_Update

DP_Change_
Of _Position

2(2)

Int_error

Continue?

Yes

Result :=
Continue

Int_Release,
Session
Set
Detach
]
Result :=

Release_Session

)

Figure 6.8 b: Procedure CAMEL_GPRS_Routeing_Area_Update (sheet 2)
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Procedure CAMEL_GPRS_Context_Acknowledge 1(1)
/* Procedure in the gprsSSF for CAMEL handling of /* Signals to/fromright al
Inter-SGSN Routeing Area Update in the oldSGSN */ to/from gprsSSF */

Int_Change_Of _
Position_Complete

Result :=
Continue

Figure 6.9: Procedure CAMEL_GPRS_Context_Acknowledge

6.5.6 Handling of PDP Context establishment and deactivation
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Procedure CAMEL_GPRS_Activate_PDP_Context 1(2)
[* Procedure in the gprsSSF for CAMEL handling of /* Signals to/from right ar
PDP Context Activation. */ to/from gprsSSF */

gprsSSF

invoked?
Yes

i Int_DP_PDP_

Context_Establishme
Yes

Result := -

Continue Int_invoke_ DP _PDP_Context_
GPRS_SSF Establishment

@ Wait_for_

GPRS_SSF_

invoked
Int_error Int_GPRS Detach
SSF_invoked
SET Int DP PDP Int_GPRS_
Detach Context_Establishme Failure
Result := DP _PDP_Context_ Result :=
Release_sesssion Establishment Abort_Session

Figure 6.10 a: Procedure CAMEL_GPRS_Activate_PDP_Context (sheet 1)
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Procedure ~ CAMEL_GPRS_Activate_PDP_Context 2(2)

DP_PDP_Context_
Establishment

Int_Releasg/ Int_error Int_Continyg”
Context GPRS
Set new APN
Continue?
No
[
Set Result :=
Detach Continue
|
Result :=
Release_Context

&

Figure 6.10 b: Procedure CAMEL_GPRS_Activate_ PDP_Context (sheet 2)
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Procedure = CAMEL_GPRS_SGSN_Create_PDP_Context 1(2)
[* Procedure in the gprsSSF for CAMEL handling of /* Signals to/from right ar
PDP Context Activation Acknowledgement. */ to/from gprsSSF */

gprsSSF

invoked?
Yes
No _ePRs-C
iqvocation2 Int DP PDP
Coﬁtexf_Est:;blishement
Yes Acknowledgement
Result := S
Continue Int_invoke_ DP_PDP_Context_
GPRS_SSF Establishment_
Ackowledgement
Wait_for_
GPRS_SSF_
invoked
Int_error Int_GPRS Detach
SSF_invoked
SET Int DP_PDP_ Int_GPRS_
Detach Context_Activation Failure
Result:= DP_PDP_Context Result :=
Release_sesssion Establishment Abort_Session

Ackowledgement

Figure 6.11 a: Procedure CAMEL_SGSN_Create_ PDP_Context (sheet 1)
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Procedure CAMEL_GPRS_SGSN_Create_PDP_Context 2(2)

DP_PDP_Context_
Establishment_
Ackowledgement

Int_Releasg/ Int_error Int_Continyg”
Context GPRS
Continue?
No
|
Set Result :=
Detach Continue
|
Result :=

Release_Contest

&

Figure 6.11 b: Procedure CAMEL_SGSN_Create_PDP_Context (sheet 2)
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Procedure CAMEL_GPRS_Modify_PDP_Context 1(1)
/* Procedure in the gprsSSF for CAMEL handling of /* Signals to/from right al
QoS modification of a PDP Context. to/from gprsSSF */

Int_QoS_Change >

Result :=
Continue

Figure 6.12: Procedure CAMEL_GPRS_Modify PDP_Context
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Procedure CAMEL_GPRS_Deactivate_PDP_Context 1(1)
/* Procedure in the gprsSSF for /* Signals to/from right ar
CAMEL handling of MS or SGSN to/from gprsSSF */
initiated PDP Context deactivation. */

Yes

Result := Int_DP_PDP_

Continue Context_
Disconnectio

DP_PDP_
Context_
\Disconnectio
]
Int_Contin Int_error <

Result :=
Continue

Figure 6.13: Procedure CAMEL_SGSN_Deactivate_ PDP_Context
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6.5.6 GPRS SSF

Process GPRS_SSF 1(13)

IThe following timers are defined:
Tsp: Session period timer.
Dsp: Session delta timer

o Tcp(PDPId): PDP Context period timer
o Dcp(PDPId): PDP Context delta timer
- Tsw: Tariff switch timer

* Process to describe the behaviour of the gprsSSF. lx

[The following octet counters are defined:
Vs: Session volume counter
Ds: Volume delta counter for the session

- Vc(PDPId): PDP Context volume counter
- Dc(PDPId): Volume delta counter for the PDP

Context
*/
The GPRS-CSI may contain the following TDPs:
DP_Attach
Arm TDPs |——DP_Change_Of_Position_Session
DP_Change_Of_Position_Context
| DP_PDP_Context_Establishment
DP_PDP_Context_Establishment_Acknowledgement
lint_GPRS_
SSF_Invoked
Wait_for_
_Request
Figure 6.14 a: Process GPRS_SSF (sheet 1)
Process GPRS_SSF 2(13)

Wait_for_
Request

Int_DP_Attach,

Int_DP_Change_Of_Position_Session,
Int_DP_Change_Of_Position_Context,
Int_DP_PDP_Context_Establishment,
Int_DP_PDP_Context_Establishment_Acknowledgement

Set Tssf to default
non user interaction
and start Tssf

CAP_InitialDP>™
GPRS

Waiting_for_
Instructions
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Figure 6.14 b: Process GPRS_SSF (sheet 2)

Process GPRS_SSF

< ) Waiting_for_Instructions,

Monitoring

Perform implicit
disarming of
DPs

3(13)
/* Note: Change Of Position

Complete isreported asa

DP_Detached with the cause

‘Change of position’. */

Int_DP_Detached,

Int_Change_Of_Position_Session_Complete

No

DP armed

Yes

s EDP-R?2

CAP_EventReport_
GPRS(notify&continue,

SessionActive
.= false

Hande_ACR
(session)

Stop Tssf

Int_
Continue

Complete_FCI_
Records

Application_
End

=n

SessionActive
:= false

Hande_ACR
(session)

CAP_EventReport_
GPRS(interrupted)

Set Tssf to default
non user interaction
and restart Tssf

Waiting_for_
Instructions

SessionActive
:= false

Hande_ACR
(session)

Stop Tssf

Int_
Continue

Complete_FCI_
Records

Application_
End

o |

Figure 6.14 c: Process GPRS_SSF (sheet 3)
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Process

GPRS_SSF

Waiting_for_Instructions,
Monitoring

Perform implicit
disarming of
DPs

4(13)

/* Note: Change Of Position
Completeisreported asa
DP_Detached with the cause
‘Change of position’. */

| |Int DP_PDP_Context_Disconnection,
Int_Change_Of_Position_Context_Complete

No

DP armed Yes
as EDP-R? |
ContextActive
(PDPId)
CAP_EventReport_ = false
GPRS(notify&continue,
| Hande_ACR
(PDPId)
ContextActive
(PDPId)
= false CAP_EventReport_
GPRS(interrupted)
Hande_ACR
(PDPId)
| Set Tssf to default
non user interaction
Stop Tssf and restart Tssf
| Waiting_for_
Int_ Instructions
Continue -

Complete_FCI_
Records

Application_
End

ContextActive
(PDPId)
.= false

Hande_ACR
(PDPId)

Complete_FCI_
Records

Waiting_for_
Instructions

Application_
End

=

Figure 6.14 d: Process GPRS_SSF (sheet 4)
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Process GPRS_SSF

Waiting_for_
Instructions

CAP_
ApplyCharging <
GPRS

Set Tssf to last
used interval
land restart Tssfl

Hande_AC

Disarm all
EDPs

Cancel all
reports

Set Tssf to last
used interval

Waiting_for_
Instructions

Stop Tssf

Int_Connect_
GPRS

CAP_
Continue_

Int_Continue_|
GPRS

Any
outstanding
requests?

Stop Tssf

Any
remaining

No

5(13)

Set Tssf to last
used interval

land restart T

Waiting_for_
Instructions

EDP-Ns?

| Yes

Set Monitor
relationship

|

Monitoring >

Complete_FCI_
Records

Application_
End

=

Figure 6.14 e: Process GPRS_SSF (sheet 5)
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Process GPRS_SSF

Waiting_for_
Instructions

6(13)

CAP_
FurnishCharging<
InformationGPRS

Set Tssf to last
used interval

B -

Hande_FCI

Waiting_for_
Instructions

CAP_

Release_

Stop Tssf

Session

Int_Release_
Session

SessionActive
:= false

Hande_ACR
(session)

Complete_FCI_
Records

Released
entity?

Context

Int_Release__
Context

ContextActive
(PDPId)
.= false

Hande_ACR
(PDPId)

Complete_FCI_
Records

CAP_
RequestReport_
GPRS

Set Tssf to last
used interval

B

Perform arming
of events

L

Waiting_for_
Instructions

Yes

]

< Monitoring

Figure 6.14 f: Process GPRS_SSF (sheet 6)
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Process GPRS_SSF 7(13)
Waiting_for_
Instructions
CAP_ CAP_
ResetTimer_ SendCharging_
GPRS InformationGPRS
Reset Tssf to Set Tssf to last
Value received used interval
and restart Tssf]
Waiting_for_
<Instructions > Handle_SCI
Waiting_for_
Instructions

Figure 6.14 g: Process GPRS_SSF (sheet 7)
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Monitoring >

8(13)

CAP_ CAP_ CAP
ApplyCharging < Cancel_ FurnishCharging<
GPRS l GPRS InformationGPRS
Disarm all :
Hande_AC EDPs Hande_FClI Session
Monitoring Cancel all < Monitoring
reports Int_Release_
| Session
Complete_FCI_ |
Records SessionActive
| .= false
Application |
End Hande_ACR
(session)

Records

Complete_FCI_ \

Application_
End

CAP_
Release_

Released
entity?

Context

Int_Release_
Context

ContextActive
(PDPId)
.= false

Hande_ACR
(PDPId)

< Monitoring

Records

Application_
End

Complete_FCI_ \

Figure 6.14 h: Process GPRS_SSF (sheet 8)
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Process GPRS_SSF 9(13)
Monitoring >
CAP_ CAP_
RequestReport_ SendCharging_
GPRS InformationGPRS
Perform disarming Handle SCI
of events -

Monitoring

Any
remaining
EDP-Ns?

Yes No

| Yes
Set Monitor Complete_FCI_
relationship Records

|

<Monitoring >

Figure 6.14 i: Process GPRS_SSF (sheet 9)
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Process GPRS_SSF 10(13)

< Monitoring >

Int_DP_Change_Of_Position_Session,
Int_DP_Change_Of_Position_Context,
Int_DP_PDP_Context_Establishment,
Int_DP_PDP_Context_Establishment_Acknowledgement

Perform implicit
disarming of
DPs

No

-

CAP_EventReport_
GPRS(interrupted)

DP armed
s EDP-R?2

CAP_EventReport_
GPRS(notify&continue

Set Tssf to default
non user interaction
Int_ and restart Tssf
Continue
Waiting_for_
Instructions

< Monitoring >

Complete_FCI_
Records

Application_
End

=

Figure 6.14 j: Process GPRS_SSF (sheet 10)
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Process GPRS_SSF

Waiting_for_
Instructions

/* Notes:

- The values reported in
ApplyChargingReportGPRS are either
elapsed time or transferred volume.

- The volume counters are modeled as
signals received from some entity
internal to the gprsSSF. */

Tsp

Start Dsp

CAP_
ApplyCharging_
ReportGPRS

TCp
(PDPId)

Start Dcp
(PDPId)

CAP_
ApplyCharging_
ReportGPRS

Vs

Start Ds

CAP_
ApplyCharging_
ReportGPRS

Ve
(PDPId)

Start Dc
(PDPId)

CAP_
ApplyCharging_
ReportGPRS

Waiting_for_
Instructions

11(13)

Figure 6.14 k: Process GPRS_SSF (sheet 11)
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Process GPRS_SSF 12(13)

/* Notes:

- The values reported in
ApplyChargingReportGPRS are either
elapsed time or transferred volume.

- The volume counters are modeled as
signals received from some entity
internal to the gprsSSF. */

Waiting_for_
Instructions

Tcp Ve
Tsp (PDPId) Vs (PDPId)
Start Dcp Start Dc
Start Dsp (PDPId) Start Ds (PDPId)
CAP_ CAP_ CAP_ CAP_
ApplyCharging_ ApplyCharging_ ApplyCharging_ ApplyCharging_
ReportGPRS ReportGPRS ReportGPRS ReportGPRS

No

Complete_FCI_
Records

<Monitoring >

Figure 6.14 I: Process GPRS_SSF (sheet 12)
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Process GPRS_SSF 13(13)

Waiting_for_Instructions, Waiting_for_
Monitoring Instructions

Abort

Any stored
e-parameters?

Int_Error
Send e-
parameters to

MS if supported
by the SGSN Idle

Figure 6.14 m: Process GPRS_SSF (sheet 13)
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Procedure

Handle_AC

ApplyCharging. */

/* Procedure in the gprsSSF for handling of

Volume

No

lta
measurement
(Ds)

Vs =
Vs - Ds

Vs pending
= true

)

Type of
AC?

No

Time

ending?

Tariff sw
rovided?

Yes

Start Tsw

Yes

Stop delta
measurement

(Dsp)

Tsp =
Tsp - Dsp

Tsp pending
= true

session?

No

Volume

No

Stop delta
measurement
(Dc(PDPId))

Vc(PDPId) :=
Vc(PDPId) -
Dc(PDPId)

Vc(PDPId)
pending
= true

Type of
AC?

No

1(1)

Time

Tariff sw
rovided?

Yes

Start Tsw

Stop delta
measurement
(Dcp(PDPId))

Tcp(PDPId) :=
Tcp(PDPId) -

Dcp(PDPId)

Tcp(PDPId)
pending
= true

Figure 6.15: Procedure Handle_AC_GPRS
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Procedure  Handle_ACR 1(1)
/* Procedure in the gprsSSF for handling of
ApplyChargingReport. */ C >
Yes AC for No
session?
1 2
No Vs No Ve(PDPId
ending? endin
Yes Tcp Yes
No No
Tsp (PDPId)
ending? di
Stop
Stop Vs Vc(PDPId)
Yes Yes
No Tsw No Tsw
Start delta running? running? Start delta
measurement measurement
Ds Dc(PDPId)
Yes Yes
) Stop Tsw Stop Tsw Vc(PDPId)
Vs pending pending
= false = false
e-values e-values
CAP_Apply
CAP_Apply stored? stored? =
ChargingReport ChargingReport
GPRS GPRS
Yes Yes
Discard Discard
@ e-values e-values 2
Stop Tcp
Stop Tsp (PDPId)
Start delta Start delta
measurement measurement
Dsp Dcp(PDPId)
Tsp pending Tcgél:gizéd)
= false —
= false
CAP_Apply CAP_Apply
ChargingReport ChargingReport
GPRS GPRS
Figure 6.16: Procedure Handle_ACR_GPRS




(3G TS 23.078 version 3.3.0 Release 1999)

289 ETSI TS 123 078 V3.3.0 (2000-01)

6.6 Description of information flows

6.6.1 gprsSSF to gsmSCF Information Flows

6.6.1.1 Activity Test GPRS Ack

6.6.1.1.1 Description

This IF isthe response to the Activity Test GPRS.

6.6.1.1.2 Information Elements

This IF contains no information elements.

6.6.1.2 Apply Charging Report GPRS

6.6.1.2.1 Description

This IF is used by the gprsSSF to report to the gsmSCF the information requested in the Apply Charging GPRSIF. In
addition, this IF is used to notify the gsmSCF of user initiated change in QoS. Note that there are several possible QoS
profiles defined by the combinations of the different QoS attributes as defined in 3G TS 23.060, see reference [11]. A
PLMN may only support and charge on alimited subset of those QoS. It is recommended that changes in QoS are only
reported in Apply Charging Report GPRS for those QoS profiles.

6.6.1.2.2 Information Elements

I nformation element name Required | Description

Charging Resullt M This |E contains the charging information for the PDP
provided by the gsmSSF. It is a choice between elapsed
time and data volume.

Quiality of Service C This |E identifies the QoS requested by the user and
granted by the SGSN due to ‘Modify PDP Context
request. If not present the report is sent due to PDP context
or GPRS session termination or Charging threshold
reached.

Active M This|E indicatesif the GPRS session or PDP context is
till established g, or if it has been detached or deactivated.

PDPID C This |E identifies the PDP context which the Apply

Charging Report is applicable for. If not present the
dialogue corresponds to the session or to one single PDP
context.

M Mandatory (The |E shall always be sent)

C Conditional (The IE shall be sent, if available)

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 290 ETSI TS 123 078 V3.3.0 (2000-01)

6.6.1.3 Entity Released GPRS

6.6.1.3.1 Description

ThisIF isused by the gprsSSF to inform the gsmSSF at any phase that a PDP context within one dial ogue has been
terminated abnormally by the SGSN.

6.6.1.3.2 Information Elements

The following information elements are used:

Information element name Required | Description

GPRS Cause M This |E contains the Cause val ue indicating the reason for
discontinuation of the PDP context.

PDPID M This |E identifies the PDP context which has been
terminated by the SGSN.

M Mandatory (The IE shall always be sent)

6.6.1.4 Event Report GPRS

6.6.1.4.1 Description

ThisIF isused to notify the gsmSCF of a GPRS event (e.g. Attach or Detach) previously requested by the gsmSCF in a
Request Report GPRS Event IF.

6.6.1.4.2 Information Elements

The following information elements are required:

Information element name Required | Description

GPRS Event type M This IE specifies the type of event that is reported.
Misc GPRS Info M This |E indicates the DP type (EDP-N or EDP-R).
GPRS Event Specific Information C This IE contains information specific to the reported

event, e.g. new routeing areain case of change of
position or charging id in case of PDP Context
Establishment Acknowledgement.

PDPID C This IE identifies the PDP context, which the Report
GPRS Event is applicable for. If not present the
dialogue corresponds to the Attach/Detach FSM or to
one single PDP context.

M Mandatory (The |E shall always be sent)
C Conditional (The IE shall be sent, if available)
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6.6.1.5 Initial DP GPRS

6.6.1.5.1 Description

This IF is generated by the gprsSSF when atrigger is detected at a DP in the GPRS state machines, to request
instructions from the gsmSCF.

6.6.1.5.2 Information Elements

The following information elements are required:

Information element name Required | Description

ServiceKey M This |E identifies for the gsmSCF the requested set of one or
more CAMEL services. It is used to address the correct
application/SLP within the gsmSCF-.

GPRS Event Type M This |E indicates the armed GPRS DP event resulting in the
Initial Data Event IF.

MSISDN M This |E contains the basic MSISDN of the MS.

IMSI M This |E identifies the mobile subscriber.

Time and Time zone M This |E contains the time that the gprsSSF was triggered,
and the time zone the gprsSSF resides in.

GPRS MS Class C This |E contains the MS network and radio access
capabilities.

PDP Type C This |E identifies the PDP Type, e.g. X.25 or IP.

Quiality of Service C This |E identifies the QoS (subscribed, requested or
negotiated).

Access Point Name C This |E identifies the address Access Point Name the MS
has requested to connect to.

Routeing Area Identity C This |E contains the location information of the M S.

Charging ID C This |E contains the Charging ID received from the GGSN
for the PDP context.

SGSN Capabilities C This |E specifies the capabilities of the SGSN node to
support the CAMEL interwork, e.g. support of Advice of
Charge.

M Mandatory (The |E shall always be sent)
C Conditional (The IE shall be sent, if available)
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6.6.2 gsmSCF to gprsSSF Information Flows

6.6.2.1 Activity Test GPRS

6.6.2.1.1 Description

This IF isused to check for the continued existence of arelationship between the gsmSCF and gprsSSF. If the
relationship is still in existence, then the gprsSSF will respond. If no reply is received, then the gsmSCF will assume
that the gprsSSF has failed in some way and will take the appropriate action.

6.6.2.1.2 Information Elements

This IF contains no information elements.

6.6.2.2 Apply Charging GPRS

6.6.2.2.1 Description

ThisIF isused for interacting from the gsmSCF with the gprsSSF charging mechanismsto control the charging of a
GPRS session or PDP Context.

6.6.2.2.2 Information Elements
Information element name Required | Description
Charging Characteristics M This |E specifies the charging related information to be

provided by the gsmSSF and the conditions on which this
information has to be provided back to the gsmSCF. It isa
choi ce between granted volume and granted time for the
data transfer.

Tariff Switch Interval @) This information element specifies the time duration until
the next tariff switch occurrence.

PDPID C This |E identifies the PDP context, which the Apply GPRS
Charging is applicable for. If not present the dialogue
corresponds to the session or to one single PDP context.

M Mandatory (The |E shall always be sent)
O Optional (Service logic dependent).
C Conditional (The IE shall be sent, if available)

6.6.2.3 Cancel GPRS

6.6.2.3.1 Description
This IF is used by the gsmSCF to request the gprsSSF to cancel all EDPs and reports.
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6.6.2.3.2 Information Elements

The following information elements are used:

Information element name Required | Description

all requests M ThisIE indicates that all active requests for
EventReportGPRS and ApplyCharging shall be cancelled.

PDPID C This |E identifies the PDP context which is to be cancelled.
If not present the dialogue corresponds to the session or to
one single PDP context.

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent, if available)

6.6.2.4 Connect GPRS

6.6.2.4.1 Description
This IF is used by the gsmSCF to request the gprsSSF to modify the APN used when establishing a PDP Context.

6.6.2.4.2 Information Elements

Information element name Required | Description

Access Point Name M This | E contains the Access Point Name to be used when
establishing the PDP Context.

PDP Id C This | E identifies the PDP Context where the new Access
Point Name shall be used.

M Mandatory (The IE shall always be sent)
6.6.2.5 Continue GPRS

6.6.2.5.1 Description

Thisinformation flow requests the gprsSSF to proceed with processing at the DP at which it previously suspended
processing to await gsmSCF instructions. The gprsSSF compl etes DP processing, and continues processing (i.e.,
proceeds to the next point in the Attach/Detach FSM or PDP Context FSM) without substituting new data from the
gsmSCF.

6.6.2.5.2 Information Elements

The following information elements are used:

Information element name Required | Description

PDPID C This |E identifies the PDP context which processing shall
continue for. If not present the dialogue corresponds to the
session or to one single PDP context.

C Conditional (The IE shall be sent, if available)
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6.6.2.6 Furnish Charging Information GPRS

6.6.2.6.1 Description
ThisIF isused to request the gprsSSF to include information in the CAMEL specific logical call record.

Thelogical call record is created when FCI-GPRS is received and alogical call record for that FSM does not exist. For
modelling purposes the logical call record is buffered in the gprsSSF. The gprsSSF completes logical call records as
defined in the SDLs. Once thelogical call record is completed, then its free format datais moved to the corresponding
CDR and the logical call record is deleted.

In the SGSN thereis a separate Logical call record for the attach/detach state model and for each PDP context.

The CSE can send multiple concatenated FCl's per Logical Call Record for completion. The total maximum of free
format datais 160 octets per Logical Call Record. The 160 octets may be sent in one or more FCI operations. If thereis
non-completed free format data and new FCI operation(s) is/are received to overwrite the non-completed data, then the
non-completed datais discarded and the gsmSCF can send another 160 octets per CDR.

6.6.2.6.2 Information Elements
Information element name |Required Description
FCI GPRS Billing Charging M This|E is described in the next table.
Characteristics

M Mandatory (The IE shall always be sent)

FCI GPRS Billing Charging Characteristics contai ns the following information:

Information element name | Required Description
FCIBCCCAMEL Sequence 1 M This|E is described in the next table.
M Mandatory (The IE shall always be sent)

FCIBCCCAMEL Sequence 1 contains the following information:

Information element name | Required Description
Free Format Data M This|E isafreeformat datato be inserted in the CAMEL
logical call record.
Append Free Format Data (0] This |E indicates that the gprsSSF shall append the free

format datato the Logical call record. Inthe SGSN thereis
aseparate Logical call record for the attach/detach state
model and for each PDP context.

e IfthislEispresent indicating “Append”, the gprsSSF
shall append the free format data received in this IF to
the free format data already present in the Logical call
record for that session or PDP Context.

» IfthislEisabsent or in value “Overwrite”, then the
gprsSSF shall overwrite all free format data already
present in the Logical cal record for that session or
PDP Context, by the free format data received in this
IF.

If no Logical call record exists yet for that session or PDP
Context, then the gprsSSF shall ignore this IE.
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PDPId C This |E identifies the PDP context’s Logical call record to
which the free format data shall be appended or
overwritten. If not present, the free format data belong to a
Logical cal record for a session or asingle PDP context for
the dialogue.

M Mandatory (The IE shall always be sent)
O Optimal (Service logic dependent)
C Conditional (The IE shall be sent, if available)

6.6.2.7 Release GPRS

6.6.2.7.1 Description

ThisIF isused by the gsmSCF to tear down an existing GPRS session or PDP Context at any phase.

6.6.2.7.2 Information Elements

The following information elements are used:

Information element name Required | Description

GPRS Cause M This |E contains the Cause value indicating the reason for
releasing the GPRS session or PDP context.

PDPID C This |E identifies the PDP context which shall be released.
If not present the dialogue corresponds to the session or to
one single PDP context.

M Mandatory (The |E shall always be sent)
C Conditional (The IE shall be sent, if available)

6.6.2.8 Request Report GPRS Event

6.6.2.8.1 Description

This IF isused to request the gprsSSF to monitor for an event and send a notification back to the gsmSCF when the
event is detected (see Event Report Data).
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6.6.2.8.2 Information Elements

The following information elements are used:

I nformation element name Required | Description

GPRS Event M This |E specifies the event or events of which areport is
requested.

PDPID C This |E identifies the PDP context, which the Request

Report GPRS Event is applicable for. If not present the
dialogue corresponds to the session or to one single PDP
context.

M Mandatory (The |E shall always be sent)
C Conditional (The IE shall be sent, if available)

Data Event contains the following information:

I nformation element name Required | Description

GPRS Event type M This |E specifies the type of event of which areport is
reguested.

Monitor Mode M This |E indicates how the event shall be reported.

M Mandatory (The |E shall always be sent)

6.6.2.9 Reset Timer GPRS

6.6.2.9.1 Description
This IF isused to refresh the gprsSSF timer.

6.6.2.9.2 Information Elements

The following information elements are required:

Information element name Required | Description

Timer ID M This |E specifies the default value for the Tssf timer.

Timer Value M This |E specifies the value to which the timer Tssf shall
be set.

PDPID C This |E identifies the PDP context, which the Reset of
the timer is applicable for. If not present the dialogue
corresponds to the session or to one single PDP context.

M Mandatory (The |E shall always be sent)
C Conditional (The IE shall be sent, if available)
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6.6.2.10 Send Charging Information GPRS

6.6.2.10.1 Description

ThisIF isused to send e-parameters from the gsmSCF to the gprsSSF. If charge advice information is received from the
gsmSCEF, it shall replace the charge advice information which would be generated by the SGSN and inhibit any further
generation of CAIl by the SGSN. Further processing of the charge advice information by the SGSN shall bein
accordance with the GSM Advice of Charge Supplementary Service.

NOTE: If charge advice information is received from the gsmSCF after charge information has been generated by
the SGSN and sent to the M S, the behaviour of the service may be unpredictable or incorrect; the service
designer should therefore ensure that the first set of charge advice information is sent to the gprsSSF
before charge information is sent to the to the MS.

6.6.2.10.2 Information Elements

Information element name Required | Description

SCI GPRS Billing M This |E defines the Advice Of Charge related information to

ChargingCharacteristics be provided to the Mobile Station, if supported by the
SGSN.

M Mandatory (The IE shall always be sent)

GPRS SCI Billing Charging Characteristics is defined as:

Information element name Required | Description

AOC GPRS M This|E is sent after an Activate PDP Context Accept or
Attach Accept has been received from the SGSN. This|E
defines the Advice Of Charge related information to be
provided to the Mobile Station, if supported by the SGSN.

PDPId C ThislE isincluded if the AoC is applicable to a PDP
context. If not present the AoC is applicable to the session
or for asingle PDP context for the dialogue.

M Mandatory (The IE shall always be sent)
C Conditional (only one of these |Es may be sent)

C Conditional (The IE shall be sent, if available)

AOC GPRS s defined as:

Information element name Required | Description

AOC Initial M This|E contains CAl elements as defined in 3G TS
22.024 [x].

AOC Subsequent @) See definition in the next table.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)

AOC Subsequent is defined as:
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Information element name Required | Description
CAl Elements M This|E contains CAl elements as defined in 3G TS
22.024 [x].
Tariff Switch Interval O This |E indicates the tariff switch time until the next tariff
switch applies.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)

6.6.3 HLR to SGSN Information Flows
6.6.3.1 Insert Subscriber Data

6.6.3.1.1 Description
ThisIF is specified in 3G TS 29.002 [4] and used by the HLR to insert subscriber datain the SGSN.

6.6.3.1.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific |E:

Information element name Required | Description

GPRS-CS C This |E identifies the subscriber as having CAMEL GPRS services.

C Conditional (The IE shall be sent, if required)

GPRS-CSl contains the following information:

Information element name Required | Description

GsmSCF Address M This|E isdescribed in section 0
Service Key M This|E isdescribed in section 0.
Default Session Handling M This|E is described in section 0.
TDP List M This|E isdescribed in section 0.

M Mandatory (The |E shall always be sent)
6.6.4 SGSN to HLR Information Flows

6.6.4.1 Update GPRS Location

6.6.4.1.1 Description
ThisIF isused by the SGSN to indicate to the HLR a GPRS location update. This IF is specified in 3G TS 29.002 [4].
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6.6.4.1.2 Information Elements

Update GPRS location contains the following CAMEL specific |E:

I nformation element name Required | Description
Supported CAMEL Phases C This IE identifies which CAMEL phases are supported by the SGSN.
The SGSN may indicate support of CAMEL phase 3 or higher.

C Conditional (The IE shall always be sent when the SGSN supports CAMEL.)

6.6.5 SGSN to HLR Information Flows

6.6.5.1 Insert Subscriber Data ack
See section 4.6.8.

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 300 ETSI TS 123 078 V3.3.0 (2000-01)

7 Short Message Service

7.1 Architecture

7.1.1 Functional Entities used for CAMEL

This subclause describes the functional architecture needed to support MO SMS interworking for CAMEL. Figures 7.1
and 7.2 show the functional entitiesinvolved in MO SM’ s requiring CAMEL support. The architecture is applicable to
the third phase of CAMEL.

Home Network

Interrogating Network Visited Network

Home/Visited Network

Figure 7.1: Functional architecture for support of CAMEL control of MSC switched MO SMS

Home Network

Interrogating Network Visited Network

Home/Visited Network

Figure 7.2: Functional architecture for support of CAMEL control of SGSN switched MO SMS

HLR: The HLR stores SMS-CSI. SM S-CSl contains subscription information for subscribers that require CAMEL
support of MO SMS. SMS-CS istransferred to the VLR or to the SGSN on Location Update and Restore Data or when
SMS-CSI has changed.

VLR: The VLR receives the SMS-CSI for the subscriber from the HLR. SMS-CSl is used by the MSC to determineif a
Service Logic shall beinvoked for an MO SMS.
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SGSN: The SGSN receives the SMS-CSI for the subscriber from the HLR. The SGSN uses the SMS-CSI to determine
if a Service Logic shall be invoked for an MO SMS.

MSC: The MSC receives SMS-CSI from the VLR and uses thisto determine if a Service Logic shall be invoked for an
MO SMS.

gprsSSF: see subclause 4.1.
gsmSSF: see subclause 4.1.
gsmSCF: see subclause 4.1.

SMSC: Short Message Service Centre.

7.1.2 Interfaces defined for CAMEL

7.1.2.1 HLR — VLR interface

Thisinterface is used to send CAMEL related subscriber data (SMS-CSI) to avisited MSC/VLR or to remove CAMEL
related subscriber datafrom avisited MSC/VLR.

7.1.2.2 HLR — SGSN interface

Thisinterface is used to send CAMEL related subscriber data (SMS-CSI) to avisited SGSN or to remove CAMEL
related subscriber datafrom avisited SGSN.

7.1.2.3 gsmSSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control the handling of MO SMSinthe MSC. A relationship on thisinterfaceis
opened as aresult of the gsmSSF sending a request for instructions to the gsmSCF.

7.1.2.4 gprsSSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control the handling of MO SMSin the SGSN. A relationship on thisinterface
is opened as aresult of the gprsSSF sending a request for instructions to the gsmSCF.

7.1.2.5 MSC - gsmSSF interface

Thisisan internal interface. The interface is described in the specification to make it easier to understand the handling
of DPs (arming/disarming of DPs, DP processing €tc.).

7.1.2.6 SGSN - gprsSSF interface

Thisisan internal interface. The interface is described in the specification to make it easier to understand the handling
of DPs (arming/disarming of DPs, DP processing €tc.).

7.1.2.7 MSC - VLR interface

Thisisan internal interface. The interface is described in the specification to make it easier to understand the internal
information flow within the MSC/VLR.
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7.1.2.8 MSC - SMSC interface
Thisinterface is used by the M SC to submit a SM to the SMSC.

7.1.2.9 SGSN - SMSC interface
Thisinterfaceis used by the SGSN to submit a SM to the SMSC.

7.2 Detection Points (DPs)

See subclause 4.2.

7.3 Description of CAMEL Subscriber Data

7.3.1 CAMEL Subscription Information for MO SMS (SMS-CSI)

This subclause defines the contents of the Short Message Service CAMEL Subscription Information.

7.3.1.1 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing.

7.3.1.2 Service Key

The Service Key identifies to the gsmSCF the service logic.

7.3.1.3 Default SMS Handling

The Default SMS Handling indicates whether the Short Message submission shall be released or continued as
reguested in the case of error in the dialogue between gsmSCF and gsmSSF or gprsSSF.

7.3.1.4 TDP List

The TDP List indicates on which detection point triggering shall take place. For SMS-CSI only DP -
SMS Collected Infois used.

7.3.1.5 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service.

7.3.1.6 CSl state

The CSl state indicates whether the SMS-CSl is active or not.

7.3.1.7 Notification flag

The natification flag indicates whether the change of the SMS-CSI shall trigger Notification on Change of Subscriber
Data or not.
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7.4 Description of SMS State Model

7.4.1 General Handling

See subclause 4.4.1.
The State Model for MO SM S handling contains Pointsin Association (PIA’S) instead of Pointsin Call (PIC’s).

7.4.2 Originating State Model for SMS

7.4.2.1 Description of SMS state model
The MO SMS state model is used to describe the actionsin an MSC and in a SGSN during mobile originating SMS.

'

SMS Null & Start & SMS_Exception
Authorize

DP SMS_Collected_Info

DP O_SMS_Failure

Y

SMS Analyse & ———P>

Routing
DP O_SMS_Submitted | O_SMS_Exception
< |
Figure 7.3: MO SMS State Model.
Table 7: Description of MO SMS DPs in the MSC and SGSN
CAMEL Detection Point: DP Type Description:
DP SMS_Collected_Info TDP-R Indication that the SMS-CSI is analysed and a mobile
originated short message is received.
DP O_SMS_Failure EDP-N, EDP-R | Indication that the SM submission to the Short
Message Service Centre failed
DP O_SMS_Submitted EDP-N, EDP-R | Indication that the SM has been successfully
submitted to the Short Message Service Centre.
74211 Description of the state model for SMS (PIAS)

This subclause describes the state model for originating SMS transfer. For each PIA a description can be found of the
entry events, functions and exit events.
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74.2.11.1 SMS Null & Start & Authorize

Entry events:
- Previous MO SM S transfer to the SMSC completed (DP - O_SMS_Submitted).

- Exception event is reported.

Actions:
- Interfaceisidled.

- Authentication.

Ciphering.

- SMS subscription check.

- RP-MO-DATA message containing the User Data and the SMSC addressis received from MS.
- The supplementary service "barring of al outgoing calls" is checked and invoked if necessary.

- The ODB category "barring of all outgoing calls" is checked and ODB isinvoked if necessary.

Exit events:
- SMS-CSl isanalysed.

- An exception condition is encountered

7.4.2.1.1.2 SMS Analyse & Routing

Entry events:
- SMS- CSl isanaysed. (SMS_Collected_Info).

Actions:
- Information being analysed and/or trandated to determine routeing address of the SM SC.

- Outgoing barring services and ODB categories not aready applied are checked and invoked if necessary.
- The short messageis sent to the SMSC.

Exit events:
- Acknowledge from the SMSC isreceived. (O_SMS submitted)

A positive acknowledgement is sent to the MS.

- An exception condition is encountered - thisleads to the SMS_Exception PIA.
A negative acknowledgement is sent to the M S.

- Attempt to select the route for the SMSfails (O_SMS Failure).

A negative acknowledgement is sent to the MS.

- Negative acknowledgement from the SMSC isreceived (O_SMS Failure).

A negative acknowledgement is sent to the M S.

7.4.2.1.1.3 SMS_Exception

Entry events:
- An exception condition is encountered. In addition to specific examples listed above, exception eventsinclude
any type of failure, which means that the normal exit events for a PIA can not be met.

Actions:
- Default handling of the exception condition is applied. Thisincludes general actions necessary to ensure that no
resources remain inappropriately allocated such as:
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- If arelationship exists between the gsmSCF and gsmSSF or gprsSSF send an error information flow closing
the relationship and indicating that any outstanding Short Message handling instructions will not run to

completion

- The MSC/gsmSSF or SGSN/gprsSSF shall make use of vendor-specific procedures to ensure release of

internal resources.

Exit events:
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- Default handling of the exception condition by M SC/gsmSSF or SGSN/gprsSSF compl eted.

7.5 Procedures for CAMEL SMS

751 Overall SDL architecture

Mobile
Station

Mobile
Station

A interface

A interface

gsmSCH

CAPI ntérf ace

gsmSSF

Internal iinterface

O_SM_MSC  frerererescrrrerrens

T SM_MSC  foeeeeeesseeeeeesssssnnronns ;

IWMSC | SMSC
MAP SMRSE
interface interface
SMRSE
interface
MAP
FAtEIFREE - -eerrrrrereserereseasnen] GMSC
MAR, MAP
mterfaben.. HLR rtterface

Figure 7.4: Case of MO SMS via MSC (separated IWMSC)
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gsmSCH
CAP intérfme
gsSmSSF
Internal iinterface
Mobile |....... JETTT O_SM_MSC/  [rririnerecrsrneessreseesss s ssesssesssssssssssssssasenes SMSC
Station A interface IWMSC SMRSE
interface
SMRSE
inteface
MAP
Mobile |....... JETTT T_SM_MSC | FALEIEREE rserseeserssesssssessssnns] GMSC
Station A interface
MAR, MAP*"
|nterfaben.. HLR rtterface
Figure 7.5: Case of MO SMS via MSC (integrated IWMSC)
gsmSCH
CAP intérface
gprsSSk
Internal iinterface
Mobile |...... peereezeeeeereneaean O_SM_SGSN e IWMSC | SMSC
Station | A interface MAP SMRSE
interface interface
SM éSE
interface
MAP
Mobile |...... peereezeeeeereneaean T_SM_SGSN | FALEIEQEE - reersersesenes GMSC
Station A interface
MAR, MAP~"
mterfabg“‘ HLR __..mterface

Figure 7.6: Case of MO SMS via GPRS SGSN
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7.5.2 Handling of mobile originated SMS

7.5.2.1 Handling of mobile originated SMS in the originating MSC/SGSN

The functional behaviour of the originating VM SC/SGSN is specified in 3G TS 29.002 [4]. The procedures specific to
CAMEL are specified in this subclause ;

- Procedure CAMEL_O_SMS INIT,
- Procedure CAMEL_O_SMS SUBMITTED,
- Procedure CAMEL_O_SMS FAILURE

75211 Actions of the VMSC/SGSN on receipt of Int_Error
The MSC checks the default SM S Handling parameter in SMS-CSl.

If the default SMS handling isrelease SM, aA_RP_ERROR is sent to the MS. The MSC/SGSN then releases all
resources and the procedure CAMEL_O_SMS INIT ends.

If the default SM S handling is continue SM S submission, the MSC/SGSN continues processing without CAMEL
support.

7.5.2.1.2 Actions of the MSC/SGSN on receipt of Int_Continue_SMS

The MSC/SGSN continues processing with modified SM parameters. The MSC/SGSN shall transparently modify the
SM S parameters with the received information. Parameters which are not included in the Int_Continue_SM S message
are unchanged.

75.2.1.3 Actions of the MSC/SGSN on receipt of Int_Connect_ SMS

The MSC/SGSN continues processing with modified SM parameters. The MSC/SGSN shall transparently modify the
SM S parameters with the received information. Barring is checked with the modified parameters. Parameters which are
not included in the Int_Connect SM S message are unchanged.

75.2.1.4 Actions of the MSC/SGSN on receipt of Int_Release_SMS

A A_RP_ERROR issent to the MS and SMSisdeleted. The SMS cause received in the Int_Release SMSisused. The
MSC/SGSN then releases all resources and the procedure CAMEL_O_SMS INIT ends.
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Procedure CAMEL_O_SMS_INIT 1(3)
:;’Aipriot;eiddr(-’) i}1 ihieiMis(il 70r787(3787N’ S 1 Signals to/from right

to perform CAMEL handling of mobile originateq are to/from gsmSSF/gprsSSF

,SMS subm ission request. (SMS_SSF).

Signals to/from left
are to/from MS.

N
Result := Store original
Continue SIM'S parametelts

Int_Invoke _
SMS_SSF

W ait_for_
SMS_SSF_

nt E Int_SMS_ A_MM_RELEASE_ind,
nt_grror SSF_Invoked " JA_LLC_RELEASE_ind
ult Int_DP_SM INt_O_SMS>
andling Collected_In Failure
Contipue ? \‘/ ‘
No DP_SMS_ Result :=
es Collected _ SMS_Aborted
In fo
|
Set Result:=
RP_ERROR Continue

Result :=
Release_SMS

Figure 7.7 a: Procedure CAMEL_O_SMS_INIT (sheetl)
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Procedure CAMEL_O_SMS_INIT 2(3)
:;’Aipriot;eiddré i}1 }hieiMis(il 70r787(3787N’ S 1 Signals to/from right
to perform CAMEL handling of mobile originateq
,SMS subm ission request.

are to/from gsmSSF/gprsSSF
i (SMS_SSF).

DP_SMS_
ollected_Info

—
Int_Release/ .
SMsS Int_Contingke_SMS Int_Connect_SMS
Mlodify SMS parameters Mlodify SMS parameters
in accordance with in accordance with
the received informatio|n the received inform atiopn
Yes
Set RP_ERROR
—
Result := Result:= Result :=
Release_SMS Continue Redirect_SM S

& & e

Figure 7.7 b: Procedure CAMEL_O_SMS_INIT (sheet2)
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Procedure CAMEL_O_SMS_INIT 3(3)

ziAiprio;:eidL]ré iin 7th7e 7M7$é 7or7$7G7$7N7 S 1 Signals to/from right

to perform CAMEL handling of mobile originated are to/from gsmSSF/gprsSSF

SM'S subm ission request. ' (SMS_SSF).

”””””””””””””” Signals to/from left
éDPfSM57> are to/from MS.

ollected _Info

,A_MM _RELEASE_ind,
" A_LLC_RELEASE_ind

Int_O_SMS>
Failure

Result:=
SMS_Aborted

Figure 7.7 c: Procedure CAMEL_O_SMS_INIT (sheet3)
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Procedure CAMEL_O_SMS_FAILURE 1(1)
:P’r(;cied’uireiini theMSC orSGSN S m Signals to/from right

to handle CAMEL notification to gsm SC F are to/from gsmSSF/gprsSSF.
,aboutunsuccessfull submission.

Failure

DP_O_SMS_
Failure

Int_Continuge_SMS Int_error

Figure 7.8: Procedure CAMEL_O_SMS_FAILURE (sheetl)

ETSI



(3G TS 23.078 version 3.3.0 Release 1999)

312 ETSI TS 123 078 V3.3.0 (2000-01)
Procedure CAMEL_O_SMS_SUBMITTED 1(1)
ziPrioéeidL;ré iin 7thie 7M78E:70r7876787N 77777 m Signals to/from right
(SMS_SSF)toreport successfulsubmissioq are to/from gsmSSF/gprsSSF.
to gsm SCF of CAMEL. }

N

Submitted

DP_O_SMS_
Submitted

—T——

Int_Continde_SMS

Int_error

s

Figure 7.9: Procedure CAMEL_O_SMS_SUBMITTED (sheetl)

7.5.3 Handling of mobile originated SMS in the gsmSSF/gprsSSF
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Process SMS_SSF 1(7)

ziPiroice’sé tio 7h:;1n7d Ié MO 1 N Signals to/from leftare
,SMS. Locates eitherin the from/to MSC or SGSN.
gsmSSF orgprsSSF. Signal to/from right are

j; from/to gsmSCF.

Int_Invoke| | Int_O _SMS_Failure,
SMS_SSF " Int_O _SMS_Submitted

. The CSI states that
Arm DP - 'DP SMS_Collected_Info
must bearmed as an TDP.

Int_SMS_
SSF_InvoK

Wait_For_
Request

Figure 7.10 a: Process MO_SMS (sheet 1)
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Process SMS_SSF 2(7)
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Procedure Complete_SMS_FCl_record 1(1)
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Figure 7.11: Procedure Complete_SMS_FCI_record (sheet 1)

7.6 Description of information flows

7.6.1  gsmSSF/gprsSSF to gsmSCF information flows
7.6.1.1 Activity Test SMS ack

76.1.1.1 Description
This IF isthe response to the Activity Test sent by the gsmSCF.
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7.6.1.1.2 Information Elements

This IF contains no information elements.
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This IF is used to notify the gsmSCF of an event previously requested by the gsmSCF in a Request Report SMS Event

7.6.1.2 Event Report SMS
7.6.1.2.1 Description

IF.

7.6.1.2.2 Information Elements

Information element name MO Description
SMS
Event type M |This|E specifies the type of event that is reported.
Event Specific Information C [ThislE indicatesthe SMSrelated information specific to the
event.
Misc SMS Info M [This|E indicates the DP type.

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent, if available)

7.6.1.3 Initial DP SMS

7.6.1.3.1 Description

This IF is generated by the gsmSSF/gprsSSF when atrigger is detected at a DP in the state model, to request

instructions from the gsmSCF.

7.6.1.3.2 Information Elements
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Information element name

MO
SMS

Description

Destination Subscriber Number

M

This |E contains a number to identify the Destination short
message entity.

The Destination Subscriber Number shall be retrieved from the
SMS-SUBMIT TPDU which is specified in 3G TS 23.040 [21].

Calling Party Number

This|E carriesthe MSISDN of the subscriber who sent the short
message.

Event Type

<

This|E indicates the armed event (i.e., SMS Collected_Info)
resulting in the Initial DP SMSIF.

IMSI

This | E identifies the mobile subscriber.

Location Information in MSC

This |E is described in the next table.

Location Information in SGSN

This|E is described in the table below.

Service Key

The Service Key identifies to the gsmSCF the service logic.

Time And Timezone

ZIZI0ol0 L

This IE contains the time that the gsmSSF/gprsSSF was triggered,
and the time zone the gsmSSF/gprsSSF resides in.

TP Short Message Submission
Specific Information

<

This |E contains the 1* octect of the SMS-SUBMIT TPDU which
isspecified in 3G TS 23.040 [21].

The 1% octet includes the following information:

- Message Type Indicator

- Reject Duplicates

— Validity Period Format

—  Status Report Request

- User Data Header Indicator

- Reply Path

TP Protocol Identifier

This |E indicates the protocol used above SM-Transfer Layer.

The TP Protocol |dentifier shall be retrieved from the SMS-
SUBMIT TPDU which is specified in 3G TS 23.040 [21].

TP Data Coding Scheme

This |E indicates the data coding scheme of the TP-User Data
field, and may indicate a message class. The message class may
indicate e.g. the originator of Short Message.

The TP Data Coding Scheme shall be retrieved from the SMS-
SUBMIT TPDU which is specified in 3G TS 23.040 [21].

TP Validity Period

This |E indicates the length of the validity period or the absolute
time of the validity period termination.

The TP Validity Period shall be retrieved from the SMS-
SUBMIT TPDU which is specified in 3G TS 23.040 [21].

SMSC Address

M

This |.E defines the address of the SMSC to which the MO short
message is intended to be submitted.
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M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent, if available)

Location Information in MSC contai ns the following information:
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Information element name MO Description
SMS

CellldOrL Al M |See3G TS23.018[3].

Geographical Information C |See3G TS23.018(3].

Geodetic Information C |See3GTS23.018[3].

VLR number M |See3G TS23.018[3].

Selected LSA Identity C1 |Thisl|E indicatesthe LSA identity associated with the
current position of the MS. Send if the LSA ID of
subscription and LSA ID of the used cell matches. Inthe
case of multiple matches the one with the highest priority
issent. See 3GPP TS 23.073[23]

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent, if available)
C1 Conditional (The IE shall be sent, if available and SoL SA is supported)

Location Information in the GPRS case contains the following information:

Information element name MO Description
SMS
CellldOrRAl M |See3G TS23.018 [3] and 3G TS 23.060 [11].
Geographical Information C |See3GTS23.018(3].
SGSN number M |Global Title of the Serving GPRS Service Node. See 3G
TS23.060[11].

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent, if available)

7.6.2 gsmSCF to gsmSSF/gprsSSF information flows
7.6.2.1 Activity Test SMS

7.6.21.1 Description

ThisIF isused to check for the continued existence of a relationship between the gsmSCF and gsmSSF/gprsSSF. If the
relationship is still in existence, then the gsmSSF/gprsSSF will respond. If no reply is received, then the gsmSCF will
assume that the gsmSSF/gprsSSF has failed in some way and will take appropriate action.

7.6.2.1.2 Information Elements

This IF contains no information elements.
7.6.2.2 Connect SMS

7.6.2.2.1 Description

ThisIF isused to request the gsmSSF/gprsSSF to perform the actions to route the SM S to a specific destination.

7.6.2.2.2 Information Elements

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 324 ETSI TS 123 078 V3.3.0 (2000-01)

Information element name MO Description
SMS
Calling Partys Number O |This|E indicates the subscriber who sent the SMS; possibly
changed by the gsmSCF..
Destination Subscriber Number O |ThislIE identifies the Destination short message entity;
possibly changed by the gsmSCF.

The Destination Subscriber Number shall be placed in the
header information of the TPDU.

SMSCAddress o |Indicates the SMSC address where the MO short message
shall be submitted to; possibly changed by the gsmSCF.

O Optional (Service logic dependent)

7.6.2.3 Continue SMS

7.6.2.3.1 Description

Thisinformation flow requests the gsmSSF/gprsSSF to proceed normally. The gsmSSF/gprsSSF compl etes DP
processing, and continues SMS.

7.6.2.3.2 Information Elements

This IF contains no information elements.
7.6.2.4 Furnish Charging Information SMS

7.6.24.1 Description
ThisIF isused to request the gsmSSF/gprsSSF to include information in the CAMEL specific logical MO SM S record.

Thelogical call record is created when FCI-SM S is received and alogical call record for that short message does not
exist. For modelling purposes the logical call record is buffered in the gsmSSF/gprsSSF. The gsmSSF/ gprsSSF
completeslogical call records as defined in the SDLs. Once the logical call record is completed, then its free format
datais moved to the corresponding CDR and the logical call record is deleted.

The CSE can send multiple concatenated FCI's per Short Message for completion. The total maximum of free format
datais 160 octets per SM. The 160 octets may be sent in one or more FCI operations. If there is non-completed free
format data and new FCI operation(s) is/are received to overwrite the non-completed data, then the non-completed data
is discarded and the gsmSCF can send another 160 octets per SM.

7.6.24.1 Information Elements
Information element name | MO Description
SMS
FCI Billing Charging M [This|E is described in the next table.
Characteristics

M Mandatory (The IE shall always be sent)
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FCI Billing Charging Characteristics contains the following information:

Information element name | MO Description
SMS

FCIBCCCAMEL Sequence 1 M [This|E is described in the next table.
M Mandatory (The IE shall always be sent)

FCIBCCCAMEL Sequence 1 contains the following information:

Information element name | MO Description
SMS
Free Format Data M [This|E indicates that the gsmSSF/gprsSSF shall insert the free

format datain the CAMEL logical SM charging record without
overwriting any free format data that may already have been
received for that transaction. When this | E is not present then the
gsmSSF/gprsSSF shall override free format datain a non-
completed CAMEL logical SM record of the previous FCI
operations.

Append Free Format Data O |ThislE indicates that the gsmSSF/gprsSSF shall append the free
format datato the Logical MO SMS record.

e IfthislEispresent indicating “Append”, the
gsMSSF/gprsSSF shall append the free format data received
in this IF to the free format data already present in the Logical
MO SMS record.

e IfthislE isabsent or in value “Overwrite’, then the gsmSSF
shall overwrite all free format data already present in the
Logical MO SMS record, by the free format data received in
thisIF.

If no Logical MO SM S record exists yet, then the
gsmSSH/gprsSSF shall ignore this |E.

M Mandatory (The IE shall always be sent)

O Optional (Service logic dependent)

7.6.2.5 Release SMS

7.6.2.5.1 Description
ThisIF isused to tear down by the gsmSCF an existing SMS transfer.

7.6.2.5.2 Information Elements
Information element name | MO Description
SMS
Cause M |SMS Cause. Indicates the SMS specific cause of the release. The
cause is reported to the MS.

M Mandatory (The IE shall always be sent)
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7.6.2.6 Request Report SMS Event

7.6.2.6.1 Description

ThisIF isused to request the gsmSSF/gprsSSF to monitor for an event (i.e,, O_SMS_Submitted or O_SMS Failure),
then send a notification back to the gsmSCF when the event is detected (see Event Report SMS).

7.6.2.6.2 Information Elements
Information element name | MO Description
SMS
SMS Event M |This |E specifies the event or events of which areport is requested.

M Mandatory (The IE shall always be sent)

SMS Event contains the following information:

Information element name | MO Description
SMS
Event type M [This|E specifiesthe type of event of which areport is requested.
Monitor Mode M |This|E indicates how the event shall be reported.

M Mandatory (The IE shall always be sent)

7.6.2.7 Reset Timer SMS

7.6.2.7.1 Description
This IF is used to refresh a gsmSSF/gprsSSF timer.

7.6.2.7.2 Information Elements

The following information elements are required:

Information element name Required | Description

Timer Value M This |E specifies the value to which the indicated timer
shall be set.

Timer ID O This |E indicates which timer shall be reset. It shall be
set to ‘Tssf.

M Mandatory (The IE shall always be sent)

O Optiona (Service logic dependent)

7.6.3 HLR to VLR information flows

7.6.3.1 Delete Subscriber data

7.6.3.1.1 Description
ThisIF isspecified in 3G TS 29.002 [4] and is used by the HLR to delete subscriber datain the VLR.

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 327 ETSI TS 123 078 V3.3.0 (2000-01)

7.6.3.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific | E:

Information element name Required | Description
CAMEL Subscription Info C This|E identifies that all CSls shall be deleted from the subscriber
Withdraw datain VLR.

C Conditional (The IE shall be sent when deletion is requested)

7.6.3.2 Insert Subscriber Data

7.6.3.2.1 Description
ThisIF isspecified in 3G TS 29.002 [4] and is used by the HLR to insert subscriber datain the VLR.

7.6.3.2.2 Information Elements

Insert Subscriber Data contains the following MO SM S specific | E:

Information element name Required | Description

SMS-CSI C This |E identifies the subscriber having MO SMS CAMEL services.

C Conditional (The IE shall be sent, if required)

SMS-CSI contains the following information:

Information element name Required Description
gsmSCF Address M This|E isdescribed in section x.
Service Key M This|E isdescribed in section x.
Default SMS Handling M This|E is described in section x
CAMEL Capability Handling M This|E isdescribed in section 4.3.1.
SMS Triggers M This|E is described in section x. It includes the following trigger:
- SMIS Collected Info

M Mandatory (the |E shall aways be sent)

7.6.4 VLR to HLR information flows

7.6.4.1 Insert Subscriber Data ack
See section 4.6.8.

7.6.4.2 Update Location
See section 4.6.8.3.

7.6.5 HLR — SGSN information flows

Thisinterface is used to send CAMEL related subscriber data to a visited GPRS network, e.g. GPRS-CSI.
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7.65.1 Delete Subscriber data

7.6.5.1.1 Description
ThisIF isspecified in 3G TS 29.002 [4] and is used by the HLR to delete subscriber data in the SGSN.

7.65.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific | E:

Information element name Required | Description
CAMEL Subscription Info C This|E identifies that all CSls shall be deleted from the subscriber
Withdraw datain SGSN.

C Conditional (The IE shall be sent when deletion is requested)

7.65.2 Insert Subscriber data

7.6.5.2.1 Description
ThisIF is specified in 3G TS 29.002 [4] and used by the HLR to insert subscriber datain the SGSN.

7.6.5.2.2 Information Elements

Insert Subscriber Data contains the following MO SM S specific | E:

Information element name Required | Description

SMS-CSl C This IE identifies the subscriber having MO SMS CAMEL services.

C Conditional (The IE shall be sent, if required)

SMS-CSI contains the following information:

Information element name Required Description
gsmSCF Address M This|E is described in section x.
Service Key M This|E is described in section x.
Default SMS Handling M This|E is described in section x
CAMEL Capability Handling M This|E is described in section 4.3.1.
SMS Triggers M This|E is described in section x. It includes the following trigger:
- SMS Collected Info

M Mandatory (The IE shall always be sent)

7.6.6 SGSN to HLR Information Flows

7.6.6.1 Insert Subscriber Data ack
See section 4.6.8.
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7.6.6.2 Update GPRS Location

See section 6.6.4.1.

7.6.7 VLR to MSC Information Flows
7.6.7.1 Send Info For MO SMS Ack

7.6.7.1.1 Description

ThisIF is specified in 3G TS 29.002 [4]. It is used to transport MO SM S related subscription data from the VLR to the
MSC.

Send Info For MO SM S Ack contains the following information:

Information element name Required Description
SMS-CSI C This |E contains the CAMEL Subscription Information for MO-
SMS.
ODB Data C This |E contains ODB data. Thisinformation is used to apply ODB

for areconnected Short Message, if needed.

CB SS Data C This |E contains CB SS data. Thisinformation is used to apply CB
for areconnected Short Message, if needed.

C Conditional (shall be sent if available)

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 330 ETSI TS 123 078 V3.3.0 (2000-01)

8 SS Notifications

8.1 Architecture

8.1.1 Functional Entities used for CAMEL

See subclasue 4.1

8.1.2 Interfaces defined for CAMEL

This subclause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions specific
to CAMEL.

8.1.2.1 MSC - gsmSCF interface

Thisinterface is used by the M SC to send supplementary service invocation notifications to the gsmSCF.

8.2 Description of CAMEL Subscriber Data

8.2.1 Supplementary Service Invocation Notification CAMEL Subscription
Information (SS-CSI)

8.21.1 Content of the SS-CSI

This subclause defines the contents of the Supplementary Service Invocation Notification CAMEL Subscription
Information (SS-CSl).

8.2.1.1.1 Notification criteria

This dataindicates for which supplementary services notifications shall be sent. The supplementary services which may
beindicated are ECT, CD, CCBS and MPTY .

8.2.1.1.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routeing.

8.2.1.1.3 CSI state

The CSl state indicates whether the SS-CSl is active or not.

82114 Notification flag

The natification flag indicates whether the change of the SS-CSI shall trigger Notification on Change of Subscriber
Data or not.
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8.3 Procedures for CAMEL

8.3.1 Handling of Supplementary Service Invocation Notification

At the invocation of any of the services ECT, CD and MPTY the VLR checks whether the criteriafor sending a
notification are fulfilled, i.e. whether the subscriber is provisioned with the SS-CSI and the particular invoked
supplementary service is marked in the SS-CSI. If thisisthe case anotification is sent to the gsmSCF given by the
gsmSCF address contained in the SS-CSI. The processing of the particular SSinvocation is not suspended. If the
notification criteria are not fulfilled the processing of the particular supplementary service continues unchanged and no
notification are sent.

The sending of the notification isindependent of call related CAMEL processing, i.e. processing indicated by O/T/VT-
Csl.

On invocation of ECT, the VLR shall include the SS-CSI in the Invoke ECT response message (see Process MAF027 in
3G TS23.091 [29]) to the MSC if applicable for ECT.

On invocation of MPTY, the VLR shall include the SS-CSl in the Process MPTY message (see Process
MPTY_MAF026 in 3G TS 23.084 [28]) to the MSC if applicable for MPTY.

On invocation of CD, the VLR shall include the SS-CSI in the Send Info For Incoming Call ack message to the MSC if
applicableto CD.

At the invocation of the CCBS supplementary service, the HLR checks whether the criteria for sending a notification
arefulfilled, i.e. whether the subscriber is provisioned with the SS-CSI and the particular invoked supplementary
service is marked in the SS-CSl. If thisisthe case, anotification is sent to the gsmSCF given by the gsmSCF address
contained in the SS-CSI. The processing of the SSinvocation is not suspended. If the notification criteria are not
fulfilled the processing of the particular supplementary service continues unchanged and no notification are sent.

8.4 Description of information flows

This clause contains the detailed description of the information flows used by CAMEL.

Each Information Element, |E is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorisation is afunctional classification, i.e., stage 2 information and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

The following principles apply for the handling of the |Es by the receiving entity :
- The gsmSCF may silently discard any |E which it does not functionally support

Details of errors and exceptions to these rules are specified in are specified in 3G TS 29.002

8.4.1 MSC to gsmSCF information flows

84.1.1 SS Invocation Notification

8.4.1.1.1 Description

This IF is generated by the MSC when it shall notify the gsmSCF of a supplementary service invocation.
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8.4.1.1.2 Information Elements

The following information elements are required:

Information element name Required Description
Notification Event M This |E indicates the supplementary service invocation,

resulting in the SS Invocation Notification IF.

Only the following Supplementary Services are allowed :
Explicit Call Transfer, Call Deflection, Multi Party.

Notification Event Specific C In the case of ECT, the sending entity shall include the
Information called party for each call originated by the subscriber and
relevant to the ECT invocation. Note : the subscriber may
have originated zero, one or two calls relevant to the ECT
service.

In the case of CD, the deflected to number shall be
included in this information el ement.

In the case of MPTY, this |E shall be omitted.

IMSI M This |E identifies the mobile subscriber who has invoked
the supplementary service to be notified.

MSISDN M This |E identifies the mobile subscriber who has invoked
the supplementary service to be notified.

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent if applicable)

8.4.2 HLR to VLR information flows

84272 Insert Subscriber Data

84221 Description
ThisIF isused by an HLR to update a VLR with certain subscriber data. This IF is specified in 3G TS 29.002 [4].

8.4.2.2.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific IE for SS Notifications:

Information element name Required | Description

SS-CSl C This |E identifies the subscriber as having supplementary service
invocation notification services. It contains the Notification Criteria and
gsmSCFAddress.
This|E isdescribed in section 8.2.1.1.

C Conditional (The IE shall be sent, if required)
8.4.3 HLR to gsmSCF information flows

8.43.1 SS Invocation Notification

ThisIF is generated by the HLR when it shall notify the gsmSCF of a supplementary service invocation.
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I nformation element name Required Description

Notification Event M This |E indicates the supplementary service invocation,
resulting in the SS Invocation Notification IF.
Only the following Supplementary Services are allowed :
Completion of Callsto Busy Subscriber

IMS| M This | E identifies the mobile subscriber who has invoked
the supplementary service to be notified.

MSISDN M This |E identifies the mobile subscriber who has invoked

the supplementary service to be notified.

M Mandatory (The IE shall always be sent)

C Conditional (The IE shall be sent if applicable)
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9 Mobility Management

9.1 Architecture

9.1.1 Functional Entities used for CAMEL

This subclause describes the functional architecture required to support Mobility Management in CAMEL. Figure 9.1
shows the functional entitiesinvolved in CAMEL support of Mobility Management. The architecture is applicable to
the third phase of CAMEL.

Home Network @ Mobility
Transport of N Maf_}f_ﬂlg ons
M'CS to VLR ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N nOtI Icatlons
................... » N R MAP MAP

Homel/Interrogating/Visited Network

Figure 9.1: Functional architecture for support of CAMEL

gsmSCF: see subclause 4.1.

HLR: The HLR contains Mobility management CAMEL Subscription Information (M-CSl) for those subscribers that
require CAMEL control (...use another word...) of Mobility Management events.

M-CSl is sent to the VLR during the Location Update and Restore Data procedures or when M-CSl is modified in the
HLR.

M S: Mobile Station (GSM terminal)

M SC: See subclause 4.1.

VLR: After having completed a Mobility Management event from a subscriber, the VLR may haveto send a
notification to the gsmSCF. The contents of M-CSl indicates which Mability Management events shall be reported to
the gsmSCF.
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9.1.2 Interfaces defined for CAMEL

This subclause describes the different interfaces applicable to CAMEL control of Mobility Management events. It
specifies on a high level the functions specific to CAMEL.

9.1.2.2 VLR - gsmSCF interface

Thisinterface is used by the VLR to send supplementary service Mobility Management event notifications to the
gsmSCF. When processing a mobility management event, the VLR may have to send a notification to the gsmSCF,
depending on the presence of M-CSl for the subscriber and the contents of M-CSl.

9.2 Description of CAMEL Subscriber Data

9.2.1. Mobility Management CAMEL Subscription Information (M-CSI)

9211 Content of the M-CSI

This subclause specifies the contents of the Mobility Management CAMEL Subscription Information (M-CSl).

9.21.1.1 Mobility Management Triggers

This data indicates which Mobility Management events shall result in a notification to the gsmSCF. One or more events
may be marked per subscriber. One or more events may be marked per subscriber. One or more events may be marked
per subscriber. The following events may be marked for a subscriber:

- Location update in the same VLR service area
- Location update to ananother VLR service area
- IMSI attach

- MSinitiated IMSI detach (explicit detach)

- Network initiated IMSI detach (implicit detach)

9.2.1.1.2 gsmSCF address

Address to be used to access the gsmSCF for a particular subscriber. The address shall be an E.164 number to be used
for routing.

9.2.1.1.3 Service Key

The Service Key isincluded in the notification message to the gsmSCF. It indicates to the gsmSCF which Service Logic
shall be applied.

92114 CSI state

The CSl state indicates whether the M-CSl is active or not.
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9.2.1.15

Notification flag

The natification flag indicates whether the change of the M-CSlI shall trigger Notification on Change of Subscriber Data

or not.

9.3

Procedures for Mobility management

Figures 9.2 to 9.6 show the functional entities involved in Mobility Management event notifications.

Figure 9.2;

Figure 9.3:

Figure 9.4:

Figure 9.5

Figure 9.6

Location Update within asingle VLR Service Area. The VLR Service area may be inthe HPLMN or in
the VPLMN.

Location Update from one VLR Service Areato another VLR Service Area. Both VLR Service Areas are
inthe HPLMN or in the same VPLMN.

Location Update from one PLMN to another PLMN:

- update from HPLMN to VPLMN

- update from VPLMN to HPLMN

- update from one VPLMN to another VPLMN

IMSI Detach (in HPLMN or in VPLMN):

- explicit detach (the M'S has been switched off by the subscriber)

- implicit detach (the network has not received a periodic paging update from the MS
and assumes that the M S is switched off or unreachable)

IMSI Attach (in HPLMN or in VPLMN):

- attach (the M S has been switched on by the subscriber — subscription datais still
availablein the VLR, no location update is heeded.)

Home Network
(HPLMN)

Serving Network
(HPLMN/VPLMN)

(notification)

(subscriber moves wi thin
VLR Service Ared)
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Figure 9.2: Location Update from one VLR Service Areato Another VLR Service Area; VLR Service
Areas in different PLMNSs.

Serving Network

Home Network (HPLMN/VPLMN)

(HPLMN)

(notification)

@ MSis switched off

or detached

Figure 9.3: IMSI Detach (implicit/explicit)
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Serving Network

Home Network (HPLMN/VPLMN)

(HPLMN)

oy

MAP

(notification)

@ MS s switched on

Figure 9.4: IMSI Attach

When a Mobility Management Event has taken place and the processing thereof has been completed, then the VLR may
have to send a notification to the gsmSCF. The processing of the Mobility Management event in VLR is not suspended
by the sending of the notification nor isit in any way affected by the notification.

The sending of a Mobility Management notification to gsmSCF is independent of other CAMEL subscription datafor a
subscriber. Eg. a subscriber may have M-CSI without having O-CSl or VT-CSl.

The sending of a Mobility Management event notification is subscription based.
Refer to section 9.2.1.1 for adescription of M-CSI and the different Mobility Management events that may lead to a
notification to the gsmSCF.

9.3.1 Procedure descriptions

9.3.1.1 Procedure Set_Notification_Type

This procedure is called from process Update Location VLR in 3G TS 23.012 [32]. It checks the information element
‘Location Update Type', which the VLR receives from the MSC viaMAP_UPDATE_LOCATION_AREA service.
This element identifies the type of Location Update requested by the Mobile Station.

The possible values of this parameter are specified in 3G TS 24.008 [33].

The type of Location Update that was requested by the Mobile Station, determines which Mobility Management
notification message shall be sent to the gsmSCF.

The values ‘Periodic Updating’ and ‘ Reserved’ shall not lead to a Mobility Management notification to the gsmSCF.
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Procedure Set_N otification_Type 1(1)
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‘Managementevent notification
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Figure 9.5: Procedure Set_Notification_Type

9.3.1.2 Procedure Notify gsmSCF

This procedure is called from the process ‘Update L ocation Area VLR’ and process ‘Detach IMSI_ VLR in3G TS
23.012[32].

It isalso called from the process ‘Update Location VLR’ in 3G TS 29.002 [4].

The calling process passes on the variable ‘Notify’ to the procedure ‘Notify gsmSCF . This variable indicates which
Mobility Management notification may have to be sent to the gsmSCF.
If thisvariable has avalue NULL, then no notification shall be sent to the gsmSCF.

If a notification may have to be sent to the gsmSCF, then the procedure checks the presence of M-CSl.

- If M-CSl is present and the Mobility Management event indicated in the variable ‘Notify’ is marked in M-CSl,
then a notification shall be sent to the gsmSCF.

- If M-CSl is not present or the Mobility Management event indicated in the variable ‘Notify’ is not marked in M-
CSl, then no notification shall be sent to the gsmSCF.
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Procedure Notify_gsmSCF 1(1)
:éein;jiﬁgiainiotiifié aitioiniloi tiw eT
,gsmSCF,ifneeded. ' Signals to/from the rightare
”””””””” to/from the process
‘MM _Event_Notification'in 3G
TS 29.002.
ent notificatio
required?
No
Yes
Send MM Event
N otification
W aiting_for_
N otification_Reply
Send MM Event Send MM Event
N otification N otification
Positive Respons Negative Respon
Figure 9.6: Procedure Notify_gsmSCF

This clause contains the detail ed description of the information flows used by CAMEL for Mobility Management
control.

Each Information Element, (1E), is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorisation isafunctional classification, i.e., stage 2 information and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

The following principles apply for the handling of the | Es by the receiving entity :
- The gsmSCF may silently discard any |E which it does not functionally support

- The VLR shall functionally support all IE’swhich can be sent to it.
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9.4.1 VLR to gsmSCF information flows
94.1.1 Mobility Management event Notification

94111 Description
ThisIF is generated by the VLR when it shall notify the gsmSCF of a Mobility Management event.

941.1.2 Information Elements

The following information elements are required:

Information element name Required Description

Event Met M This |E indicates the type of Mobility Management that
lead to the notification. The value of this|E shall be one
of the following.

Location update in the same VLR service area
- Location update to ananother VLR service area
- IMSl attach

- MSinitiated IMSI detach (explicit detach)

- Network initiated IMSI detach (implicit detach)

Service Key M This |E indicates the Service Logic that the gsmSCF shall
apply.
IMSI M This |E identifies the mobile subscriber to whom the

Mobility Event applies.

Basic MSISDN M This |E identifies the mobile subscriber to whom the
Mobility Event applies.

Location Information C This |E indicates the current location of the MS.
ThislE isexplained in section 4.6.1.7.

Supported CAMEL Phases M This |E indicates the CAMEL Phases that are supported by
the MSC/VLR in which the MS is registered after the
mobility management event.

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent, if available)

9.4.2 HLR to VLR information flows
94.2.1 Delete Subscriber Data

94211 Description

ThisIF isused by an HLR to remove certain subscriber datafrom a VLR if the subscription of one or more
supplementary services or basic servicesis withdrawn. Note that this IF is not used in the case of erasure or de-
activation of supplementary services. This|F is specified in 3G TS 29.002 [4].
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9.4.2.1.2 Information Elements

The Delete Subscriber Data contains the following CAMEL specific | E:

Information element name Required | Description
CAMEL Subscription Info C This|E identifies that all CSls shall be deleted from the subscriber
Withdraw datain VLR.

C Conditional (The IE shall be sent when deletion is requested)
9.4.2.2 Insert Subscriber Data

94221 Description
ThisIF isused by an HLR to update a VLR with certain subscriber data. This IF is specified in 3G TS 29.002 [4].

9.4.2.2.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific |E for Mobility Management:

Information element name Required | Description

M-CSl C This |E identifies the subscriber as having mobility management
notification services. It contains the events that shall be reported, the
gsmSCF Address and the Service Key.

C Conditional (The IE shall be sent, if required)

M-CSI contains the following information:

Information element name Required Description
GsmSCF Address M This|E isdescribed in section 9.2.1.
Service Key M This|E is described in section 9.2.1.
Mobility Management Triggers M This IE indicates which Mobility Management events shall be

reported to the gsmSCF. It shall contain one or more of the
following elements:

Location update in the same VLR service area
- Location update to ananother VLR service area
- IMSl attach

- MSinitiated IMSI detach (explicit detach)

- Network initiated IMSI detach (implicit detach)

M Mandatory (The IE shall always be sent)
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10 Control and interrogation of subscription data

10.1  Architecture

10.1.1 Functional Entities used for CAMEL

This subclause describes the functional architecture required to support control and interrogation of subscription data.
Figure 10.1 shows the functional entities involved in CAMEL support of control and interrogation of subscription data.

Home Network
<o MAP -

Figure 10.1: Functional architecture for support of control and interrogation of subscription data

gsmSCF: see subclause 4.1.

HLR: The HLR may provide an interface towards the gsmSCF for the Any Time Subscription Interrogation and Any
Time Modification procedure. The gsmSCF may provide an interface towards the HLR for the Notify Subscriber Data
Change procedure.

10.1.2 Interfaces defined for CAMEL

This subclause describes the different interface applicable to CAMEL control of subscription data. It specifies on ahigh
level the functions specific to CAMEL.

10.1.2.1 gsmSCF - HLR
Thisinterface is used by the gsmSCF to interrogate or modify information in the HLR. As a network operator option,

the HLR may refuse to provide or modify the information requested by the gsmSCF. Thisinterfaceis also used to notify
to the gsmSCF of change of subscriber data by the HLR.

10.2 Procedures for CAMEL

10.2.1 Any Time Interrogation for Subscription Information Retrieval
Handling of Any Time Interrogation for Subscription Information Retrieval involves the following process:
- CAMEL_ATS_HLR.

If an OSS needs the Subscription Information, the gsmSCF initiates a transaction to the HLR by sending a
Any_Time_Subscription_Interrogation Request. Support for this procedure is a network operator option.
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Process CAMEL_ATSI_HLR 1(1)
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Interrogation
Error
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Figure 10.2: Process CAMEL_ATSI_HLR (sheet 1)

10.2.2  Any Time Modification
Handling of Any Time Modification involves the following process:
- CAMEL_ATM_HLR.

If an OSS needs to modify the Subscriber Information, the gsmSCF initiates a transaction to the HLR by sending a
Any _Time_Modification Request.

When HLR receives a Any_Time_Modification Request, HLR does the procedure as follows.
- Call forwarding or call barring supplementary service data is requested

if only ss-code (and basic-service) is set in the Any_Time_Modification request, HLR erases the data
related to the requested supplementary service.

if ss-code (and basic-service) and ss-status are set in the Any_Time_Modification request, HLR does the
activation or deactivation of the requested supplementary service.
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if ss-code (and basic-service) and “forwarded-to number”/"forwarded to subaddress”/"no reply condition
time” are set in the Any_Time_Madification request, HLR modifies the requested data of the requested
supplementary service.

- CSl data is requested
HLR modifies the CSl state and/or the notification flag of the requested CSI.

If anotification flag is set for the modified data, Notify Subscriber_Data Change is sent for the gsmSCF except for the
gsmSCF which sent Any_Time_Modification Request. Support for this procedure is a network operator option.

Process CAMEL_ATM_HLR 1(1)
TP;oéeissiinithieiHI;R 7777777 N Signals to/from the left are to /from

receiving an Any Time Modification the gsm SCF

request from gsmSCF !

,,,,,,,,,,,,,,

Any_Time |
Modificatio

No
No
No
Modify requesteld
data
Set UE= Set UE= Set UE=
Not available Unknown subscriper AITM Not Allowed
Modificatiojn I N N|
result
Any_Time |
Modificatiojn
Error

Notify_Subscriber_
Data_Change

W ait for
response

Notify_Subscriber_
Data_Change
response

=

Figure 10.3: Process CAMEL_ATM_HLR (sheet 1)

10.2.3 Notify Subscriber Data Change

Changes of CSl shall be notified only if the CSl is marked with the Notification flag.

When the change of subscriber data was caused by Any Time Modification the notification of change of subscriber data
shall not be sent to the gsmSCF from which this Any Time Modification was received.
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Each gsmSCF shall be notified only once. Multiple occurrence of gsmSCF Addressin CSls of the subscriber shall not
lead to multiple notification.

Handling of Notify subscriber data change involves the following process:

- CAMEL_NSDC_HLR.

If an OSS needs to notify to the CSE the change of subscriber data, the HLR initiates a transaction to the gsmSCF by
sending Notify Subscriber_Data Change Request. Support for this procedure is a network operator option.

Process CAMEL_NSCD_HLR

1(1)
:Piroicésis 7in7tt;eiH7L7R o m Signals to/from the left are to/from|
Receiving an ANY TIME : the gsm SCF
Interrogation request from

,gsmSCF

-
=

Subscriber Data <~ ! “from HLR call
change

handling process or
,O&M interface

N otification
flag is set? N o

Yes

Notify_Subscriber_
Data_Change

=

Figure 10.4: Process CAMEL_NSDC_HLR (sheetl)
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10.3  Description of information flows
This clause contains the detailed description of the information flows used by CAMEL.

Each Information Element, |E is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorisation is afunctional classification, i.e., stage 2 information and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

The following principles apply for the handling of the les by the receiving entity :
- The gsmSCF may silently discard any |E which it does not functionally support
- TheHLR shall return an error if it does not functionally support alE which it receives.

Details of errors and exceptions to these rules are specified in are specified in 3G TS 29.002.

10.3.1 gsmSCF to HLR information flows

10.3.1.1 Any Time Subscription Interrogation Request

10.3.1.1.1 Description

ThisIF isused to request subscription information from the HLR at any time.

10.3.1.1.2 Information Elements

The following information elements are required:

I nformation element name Required | Description
GsmSCF Address M This |E indicates the address of the interrogating gsmSCF.
Requested Info M This |E indicates the type of subscriber information being regquested:

- supplementary service
- operator determined barring
- CAMEL subscription information
- supported CAMEL phases

Subscriber Identity M This |E identifies the subscriber for which the information is
requested. The identity can be one of:

- IMS
- MSISDN

M Mandatory (The IE shall always be sent)

Supplementary service contains the following information:

I nformation element name Required | Description

SS code C This |E indicates a supplementary service or a set of supplementary
services asdefined in 3G TS 22.004 [25].

Basic Service C See 3G TS 22.002 [24].

C Conditional (The IE shall be sent, if requested and available)
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CAMEL subscription information contains the following information:

I nformation element name Reqguired | Description
CAMEL subscription C This |E indicates what information about CSl is requested. It may be
information one or more elements of the following.

- O-CSI/T-CSI/VT-CSI/TIF-CSI/GPRS-CSI/SMS-CSI/SS-CSI/M-CSl

C Conditional (The IE shall be sent, if requested and available)

10.3.1.2 Any Time Modification Request

10.3.1.2.1 Description

ThisIF isused to modify information in the HLR at any time.

10.3.1.2.2 Information Elements

The following information elements are required:

I nformation element name Required | Description
GsmSCF Address M This |E indicates the address of the interrogating gsmSCF.
Subscriber Identity M This |E identifies the subscriber for which the information is
requested. The identity can be one of:
- IMS
- MSISDN
Call forwarding SS data C This |E indicates the data of call forwarding.
Cadll barring SS data C This |E indicates the data of call barring.
CAMEL subscription C This |E indicates the CAMEL subscription information.
information

M Mandatory (The IE shall always be sent)
C Conditional (The IE shall be sent, if available)

Call forwarding SS data contains the following information:

I nformation element name Required | Description

SS Code C This IE indicates a supplementary service or a set of
supplementary services asdefined in 3G TS 22.004 [25].

Basic Service C See 3G TS 22.002 [24].

SS Status C See 3G TS 23.011 [26].

Forwarded-to Number C See 3G TS 23.082[27].

Forwarded-to Subaddress C See 3G TS 23.082[27].

No Reply Condition Time C See 3G TS 23.082 [27].

Notification Flag C This |E indicates whether the change of data of call forwarding SS
is notified to the gsmSCF or not.

C Conditional (The IE shall be sent, if available)
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Call barring SS data contains the following information:

I nformation element name Required | Description

SS Code C This IE indicates a supplementary service or a set of
supplementary services as defined in 3G TS 22.004 [25].

Basic Service C See 3G TS 22.002 [24].

SS Status C See 3G TS 23.011 [26].

Password C See 3G TS 23.011 [26].

Wrong password attempts counter C See 3G TS 23.011 [26].

Notification flag C This |E indicates whether the change of data of call barring SSis
notified to the gsmSCF or not.

C Conditional (The IE shall be sent, if available)

CAMEL subscription information contains the following information:;

Information element name Required | Description

O-CSl C This | E indicates the activation and notification status of the O-
CSl.

T-CSl C This | E indicates the activation and notification status of the T-
CSl.

VT-CS| C This | E indicates the activation and notification status of the
TVMSC-CSI.

TIF-CS| C This | E indicates the activation and notification status of the T1F-
CSl.

GPRS-CS| C This | E indicates the activation and notification status of the
GPRS-CSl.

SMS-CSI C This | E indicates the activation and notification status of the SMS-
CSl.

SS-CSl C This | E indicates the activation and notification status of the SS-
CSl.

M-CS| C This | E indicates the activation and notification status of the M-
CSl.

C Conditional (The IE shall be sent, if available)

O-CIl/T-CSI/VT-CSI/GPRS-CSI/SMS-CSI/SS-CSI/M-CSI contains the following information:

Information element name Required | Description

CSl state C This | E indicates whether the CSl is active or not.

Notification flag C This |E indicates whether the change of CSl is notified to the
gsmSCF or not.

C Conditional (The IE shall be sent, if available)

TIF-CSI contains the following information:

ETSI



(3G TS 23.078 version 3.3.0 Release 1999) 350 ETSI TS 123 078 V3.3.0 (2000-01)

I nformation element name Required | Description

Trandation Information Flag C See4.3.2.2.

Notification flag C This IE indicates whether the change of TIF-CSl is notified to the
gsmSCF or not.

C Conditional (The IE shall be sent, if available)

10.3.2 HLR to gsmSCF information flows

10.3.2.1

10.3.2.1.1

Description

Any Time Subscription Interrogation ack

ThisIF isused by the HLR to provide the requested subscription information to the gsmSCF.

10.3.2.1.2

Information Elements

The following information elements are required:

I nformation element name Reguired | Description

Call forwarding SS C This |E indicates the data rel ated to the call forwarding.

Call barring SS data C This |E indicates the data rel ated to the call barring.

Operator determined barring C This |E indicates the data rel ated to the operator determined barring.
CAMEL subscription C This |E indicates the data related to the CAMEL subscription
information information.

Supported CAMEL phases C This IE indicates the CAMEL phase supported at the VPLMN

C Conditional (The IE shall be sent, if requested and available)

Call forwarding SS data contains the following information:

Information element name Required | Description

Basic Service C See 3G TS 22.002 [24].

SS Status C See 3G TS 23.011 [26].

Forwarded-to Number C See 3G TS 23.082[27].

Forwarded-to Subaddress C See 3G TS 23.082[27].

Subscription Options C See 3G TS 23.082[27].

No Reply Condition Time C See 3G TS 23.082 [27].

Notification Flag C This |E indicates whether the change of data of call forwarding SS

is notified to the gsmSCF or not.

C Conditional (The IE shall be sent, if available)

Call barring SS data contains the following information:

Information element name

Required

Description

Basic Service

C

See 3G TS 22.002 [24].
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SS Status C See 3G TS 23.011 [26].
Password C See 3G TS 23.011 [26].
Wrong password attempts counter C See 3G TS 23.011 [26].
C

Notification flag

This |E indicates whether the change of data of call barring SSthis
IE is notified to the gsmSCF or not.

C Conditional (The IE shall be sent, if available)

Operator determined barring data contains the following information:

Information element name Required | Description

ODB Genera Data cC This |E indicates the set of subscribers features that the network
operator or the service provider can regulate

ODB HPLMN Specific Data C This leindicates the set of subscribers features that the network
operator or the service provider can regulate only when the
subscriber is registered in the HPLMN.

Notification flag C This |E indicates whether the change of data of ODB is notified to

the gsmSCF or not.

C Conditional (The IE shall be sent, if available)

CAMEL subscription information contains the following information:

Information element name Required | Description

O-Csl C See section 4.3.1.
T-CSl C See section 4.3.4.
VT-CSI C See section 4.3.5.
TIF-CS C See section 4.3.6.2.
GPRS-CS| C See section 6.3.1.
SMS-CSl C See section 7.3.1.
SS-Csl C See section 8.2.1.1.
M-CS| C See section 9.2.1.1

C Conditional (The IE shall be sent, if available)

10.3.2.2

10.3.2.2.1

Description

Any Time Modification ack

ThisIF isused by the HLR to provide the modified information to the gsmSCF.

10.3.2.2.2

Information Elements

The following information elements are required:

ETSI




(3G TS 23.078 version 3.3.0 Release 1999) 352 ETSI TS 123 078 V3.3.0 (2000-01)

I nformation element name Reguired | Description

Call forwarding SS data C This |E indicates the data rel ated to call forwarding.

Call barring SS data C This |E indicates the data related to call barring.

CAMEL subscription C This |E indicates the data related CAMEL subscription information.
information

C Conditional (The IE shall be sent, if requested and available)

Call forwarding SS data contains the following information:

Information element name Required | Description

SS Code C This IE indicates a supplementary service or a set of
supplementary services as defined in 3G TS 22.004 [25].

Basic Service C See 3G TS 22.002 [24].

SS Status C See 3G TS 23.011 [26].

Forwarded-to Number C See 3G TS 23.082[27].

Forwarded-to Subaddress C See 3G TS 23.082[27].

Subscription Options C See 3G TS 23.082[27].

No Reply Condition Time C See 3G TS 23.082 [27].

Notification Flag C This |E indicates whether the change of data of call forwarding SS
is notified to the gsmSCF or not.

C Conditional (The IE shall be sent, if available)

Call barring SS data contains the following information:

I nformation element name Required | Description

SS Code C This IE indicates a supplementary service or a set of
supplementary services asdefined in 3G TS 22.004 [25].

Basic Service C See 3G TS 22.002 [24].

SS Status C See 3G TS 23.011 [26].

Password C See 3G TS 23.011 [26].

Wrong password attempts counter C See 3G TS 23.011 [26].

Notification flag C This |E indicates whether the change of data of call barring SSis
notified to the gsmSCF or not.

C Conditional (The IE shall be sent, if available)

CAMEL subscription information contains the following information:

I nformation element name Required | Description

O-Csl C See section 4.3.1.
T-CSl C See section 4.3.4.
VT-CSI C See section 4.3.5.
TIF-CS C See section 4.3.6.2.
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GPRS-CSI C See section 6.3.1.
SMS-CSI C See section 7.3.1.
SS-CSl C See section 8.2.1.1.
M-CSI C See section 9.2.1.1

C Conditional (The IE shall be sent, if available)

10.3.2.3 Notify Subscriber Data Change

10.3.2.3.1 Description
ThisIF isused by the HLR to notify to the gsmSCF of the change of subscriber data.

10.3.2.3.2 Information Elements

The following information elements are required:

I nformation element name Reguired | Description

Subscriber Identity M This |E identifies the subscriber for which the information is
requested. The identity can be one of:
-IMS
- MSISDN

Changed Data M This |E identifies the data that has changed. The data can be one of:

- Cadll Forwarding SS Data
- Cadll Barring SS Data
- CAMEL Susbcription Information
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11 Location Services

Support of Location Servicesin CAMEL Phase 3 is a network operator option.

11.1  Architecture

11.1.1 Functional Entities used for CAMEL

This subclause describes CAMEL support of Location Services. Location Servicesis only supported in CAMEL Phase
3.

Figure 11.1 indicates the functional entitiesinvolved in Location Services. The interfaces between gsmSCF and GMLC
and HLR are defined in this chapter.

The principle operation of Location Servicesis described in 3G TS 22.071 [17].

The interfaces between GMLC, HLR, MSC/VLR and SGSN are described in 3G TS 23.071[18].

HPLMN/VPLMN HPLMN

GO

)

<
>

2

(D) Any Time Interrogation
()] Any Time Interrogation Ack

Figure 11.1: Functional architecture for support of CAMEL

gsMSCF: see subclause 4.1.

GMLC: A functional entity that allows external LCS Clients to request real -time information about a Mobile Station.
The information that can be requested from the GMLC is the location of the mobile station.

SMLC: A functional entity that performs positioning activities for Mobile Stations. The SMLC interfaces with the
MSC/V LR where the subscriber is currentlt registered.

HLR: see subclause 4.1.

MSC/VLR: seesubclause4.1.

The information flows between the GML C and other functional entities than the gsmSCF, have not been indicated in
the functional architecture as shown in figure 1. These information flows fall outside the scope of the present document.

Refer to [17] and [18] for a description of the functioning of Location Services.

11.1.2 Interfaces defined for CAMEL

This subclause describes the different interfaces applicable to CAMEL. It specifies on a high level the functions specific
to CAMEL.
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11.1.2.1 gsMSCF - GMLC interface

Thisinterface is used by the gsmSCF to request information (Mobile Station location) from the GMLC at any time.

11.1.2.2 GMLC - gsmSCF interface

Thisinterface is used by the GMLC to return the requested information (Mobile Station location) to the gsmSCF. The
gsmSCF had requested this information via the Any Time Interrogation procedure before.

11.1.2.3 gsmSCF - HLR

Thisinterface is used by the gsmSCF to interrogate the HLR. As a network operator option, the HLR may refuseto
provide the information requested by the gsmSCF.

11.2 Procedures for CAMEL

11.2.1  Any Time Interrogation

Handling of Any Time Interrogation involves the following process:

- CAMEL_ATI_GMLC

If an OSS needs to retrieve the active location of a Mobile Station, the gsmSCF initiates a transaction to the GMLC by
sending aAny_Time_Interrogation Request.
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Process CAMEL_ATI_GMLC 1(1)
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,,,,,,,, Inform ation "ATI Not Allowed"
Any_Time_ Any_Time _
Interrogation Interrogation
result Negatifve Result

ER .

Figure 11.2: Process CAMEL_ATI_GMLC

11.2.2 Any Time Interrogation for Subscriber State and Location
Information

Handling of Any Time Interrogation for Subscriber State and Location Information involves the following process:
- CAMEL_ATI_HLR.

If an OSS needs the Subscriber State and/or the Location Information, the gsmSCF initiates a transaction to the HLR by
sending a Any_Time_Interrogation Request. Support for this procedure is a network operator option.
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Figure 11.3: Process CAMEL_ATI_HLR

11.3  Description of information flows

This clause contains the detailed description of the information flows used by CAMEL.

Each Information Element, |E, is marked as Mandatory (M), Conditional (C), Optional (O) or Not applicable (-). This
categorisation isafunctional classification, i.e., stage 2 information and not a stage 3 classification to be used for the
ASN.1 syntax of the protocol.

The following principles apply for the handling of the |Es by the receiving entity :
- The gsmSCF may silently discard any |E which it does not functionally support
- The GMLC shall return an error if it does not functionally support alE which it receives.

Details of errors and exceptions to these rules are specified in are specified in 3G TS 29.002 [4].
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11.3.1 gsmSCF to GMLC information flows

11.3.1.1 Any Time Interrogation Request

11.3.1.1.1 Description

ThisIF isused to request information (Mobile Station location) from the GMLC.

11.3.1.1.2 Information Elements

The following information elements are required:

Information element name | Required Description
gsmMSCF Address M This |E indicates the address of the interrogating gsmSCF.
Requested Info M This |E indicates the type of information that is requested. It shall

have the following value:

- Mobile Station location

Mobile Station Identity M This |E identifies the Maobile Station of which theinformation is
requested. The identity can be one of the following list:
- IMS|
- MSISDN

M Mandatory (The IE shall always be sent)

11.3.2 GMLC to gsmSCF information flows
11.3.2.1 Any Time Interrogation ack

11.3.2.1.1 Description

ThisIF isused by the GMLC to provide the requested information to the gsmSCF. The gsmSCF requested the
information previously with the Any Time Interrogation IF.

11.3.2.1.2 Information Elements

The following information elements are required:

Information element name | Required Description
Location Information C This |E indicates the location of the Mobile Station.

C Conditional (The IE shall be sent if requested and available)

Location Information contains the following information:

Information element name Required Description
Location Number - See 3G TS 23.018[3].
CellldOrLAl - See 3G TS23.018 [3].
Geographical Information C See 3G TS 23.032 [x]. The GMLC receives Extented Geographical
Information from the MSC. The Extented Geographical Information
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shall be converted to the Geographical Information by the GMLC.
Geodetic Information C See 3G TS 23.018[3].
Age Of Location Information C See 3G TS 23.018[3].
VLR number - See 3G TS23.018[3)].
Selected LSA Identity - See 3G TS23.018[3].
MSC number C See 3G TS 23.032. [x] The GMLC receives the MSC number from
the HLR in the SendRoutinglnfoForLCS M AP operation.

C Conditional (The IE shall be sent, if available)

11.3.3 gsmSCF to HLR information flows
11.3.3.1 Any Time Interrogation Request

11.3.3.1.1 Description

ThisIF isused to request information (subscriber state and/or location) from the HLR at any time.

11.3.3.1.2 Information Elements

The following information elements are required:

Information element name Required | Description
gsmSCF Address M This |E indicates the address of the interrogating gsmSCF.
Requested Info M This |E indicates the type of subscriber information being requested:

- subscriber location
- subscriber state

- currentLocation (currentLocation shall not be present if
locationlnformation is not present in the Requestedinfo parameter)

Subscriber Identity M This |E identifies the subscriber for which the information is
requested. The identity can be one of:

- IMS
- MSISDN

M Mandatory (The IE shall always be sent)

11.3.4 HLR to gsmSCF information flows
11.34.1 Any Time Interrogation ack

11.34.1.1 Description

ThisIF isused by the HLR to provide the requested subscriber location and/or subscriber state information to the
gsmSCF.

11.3.4.1.2 Information Elements

The following information elements are required:
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Information element name Required | Description

Location Information C This | E indicates the location of the served subscriber.

Subscriber State C This |E indicates the status of the MS. The possible values of the |IE
are:

- CAMELBusy: The VLR hasindicated that the MSis engaged on a
transaction for a mobile originating or terminated circuit-switched call.

- NetworkDeterminedNotReachable: The VLR hasindicated that the
network can determine from itsinternal datathat the MSis not
reachable.

- Assumedidie: The VLR hasindicated that the state of the MSis
neither “CAMELBusy” nor “NetworkDeterminedNotReachable”.

- NotProvidedFromVLR: The VLR did not provide any information
on subscriber state even though it was requested.

C Conditional (The IE shall be sent, if requested and available)

Location Information contains the following information:

Information element name Required | Description

Location Number C See 3G TS23.018[3].
CellldOrLAl C See 3G TS23.018[3].
Geographical Information C See 3G TS23.018[3].
Geodetic Information C See 3G TS23.018[3].
Age Of Location Information C See 3G TS 23.018 [3].
VLR number C See 3G TS23.018[3].
Selected LSA Identity C See 3G TS 23.018[3]

C Conditional (The IE shall be sent, if available)
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Annex A:
Change history

Change history

TSG CN# Spec Version CR <Phase> | New Version Subject/Comment

Apr 1999 |GSM 03.78 |7.0.0 Transferred to 3GPP CN1

CN#03  [23.078 3.0.0 3.0.0 Approved at CN#03

CN#4 23.078 3.1.0 003 R99 3.1.0 Inclusion of Subscriber Activity Information Flow

CN#4 23.078 3.1.0 004 R99 3.1.0 Inclusion of Alerting Pattern in Provide Roaming
Number

CN#4 23.078 3.1.0 005 R99 3.1.0 Dialled Number String Format

CN#4 23.078 3.1.0 006 R99 3.1.0 Handling of AC/ACR in DP Busy, DP No Answer
and DP

CN#4 23.078 3.1.0 007 R99 3.1.0 Inclusion of Activity Test IF between gsmSCF &
gsmSRF and gsmSCF and assistSSF

CN#4 23.078 3.1.0 008 R99 3.1.0 Correction of USSD Information flows

CN#4 23.078 3.1.0 009 R99 3.1.0 Various corrections

CN#4 23.078 3.1.0 010 R99 3.1.0 Correction of CAMEL Phase interworking with
Call Forwarding

CN#4 23.078 3.1.0 011 R99 3.1.0 Renaming of Call Active Variable

CN#4 23.078 3.1.0 012 R99 3.1.0 Reporting of O/T_Abandon DP when caller clears

during O/T_Busy, O/T_No_Answer or
Route_Select_Failure EDP-R.

CN#4 23.078 3.1.0 013 R99 3.1.0 Clarification on the scope of CAMEL Capability
Handling parameter

CN#4 23.078 3.1.0 014 R99 3.1.0 Refining trigger criteria at DP2, due to the
introduction of North American Equal Access

CN#4 23.078 3.1.0 015 R99 3.1.0 Introduction of MSISDN in USSD operation

CN#4 23.078 3.1.0 016 R99 3.1.0 MSC address in Initial DP

CN#4 23.078 3.1.0 017 R99 3.1.0 Correction of gsmSDL; return to idle after ACR

CN#4 23.078 3.1.0 018 R99 3.1.0 Notification of call forwarding to the gsmSCF

CN#5 23.078 3.1.0 019 R99 3.2.0 Inclusion of the SS invocation notification
procedure

CN#5 23.078 3.1.0 021 R99 3.2.0 Removal of TDP criteria from resume call
handling

CN#5 23.078 3.1.0 022r1 R99 3.2.0 GMSC CAMEL phases in Provide Roaming
Number

CN#5 23.078 3.1.0 023r1  [R99 3.2.0 Call Reference Number

CN#5 23.078 3.1.0 025 R99 3.2.0 Clarification on Call Reference Number and
GMSC address

CN#5 23.078 3.1.0 027 R99 3.2.0 Value of the Active Call parameter in ACR
operation

CN#5 23.078 3.1.0 028 R99 3.2.0 Correction of process gsmSSF SDL

CN#5 23.078 3.1.0 029 R99 3.2.0 Alignment of CAMEL2 FCI & handling of CIR

CN#5 23.078 3.1.0 030 R99 3.2.0 Correction of Inhibiting Triggering Criteria

CN#6 23.078 3.2.0 032r2 R99 3.3.0 23.078 revised for CAMEL Phase 3 Relase 1999

CN#6 23.078 3.2.0 033 R99 3.3.0 Correction of the direction of Int_Continue after

sending Int_O/T-Abandon
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