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

The present document specifies the stage 2 description for the fourth phase (see 3GPP TS 22.078 [6]) of the Customized
Applications for Maobile 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 the present document, 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 or greater indicates TSG approved document under change control.

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

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

The present document specifies the stage 2 description for the fourth phase (see 3GPP TS 22.078 [6]) of the Customized
Applications for Mobile network Enhanced Logic (CAMEL) feature which provides the mechanisms to support
services of operators which are not covered by standardized services even when roaming outside the HPLMN.

The CAMEL feature is 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 the present document, the GSM Service Control Function (gsmSCF) is treated 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.

The fourth phase of the CAMEL feature supports, in addition to the third phase of the CAMEL :
- Interactions with Optimal Routing;
- Cdl Party Handling;
- DTMF Mid cal procedure for Mobile Originated and Mobile Terminating calls;
- Inclusion of flexible tone injection;
- Provision of location information of called subscriber;
- Provide location information during ongoing call;
- CAMEL control over MT SMS;
- Notification of GPRS mobility management to CSE;
- Inclusion of ODB datain Any Time Modification;
- Enhancement of Any Time Interrogation and Provide Subscriber Information for PS Domain;
- Mobile Number Portability database interrogation.

CAMEL applicability to IP-based multimedia servicesisintroduced in the fourth phase of the CAMEL. It is specified in
3GPP TS 23.278[29].

CAMEL is not applicable to Emergency Setup (TS 12), i.e. if an Emergency call is requested, then the gsmSSF shall
not be invoked.

The mechanism described in the present document 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 the present document. 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 areinvoked. It is possible for the HPLMN to instruct the VPLMN
or IPLMN to interact with a gsmSCF which is controlled by the HPLMN.

The specification of operator specific servicesis outside the scope of the present document.

1.1 Support of partial implementation of CAMEL phase 4

A functional entity (VM SC, GMSC or SGSN) may support the complete CAMEL phase 4 functionality or, as a network
option, it may support the complete CAMEL phase 3 functionality and a partial implementation of CAMEL phase 4.

If afunctional entity supports any part of CAMEL phase 4, then the HLR isinformed of the CAMEL phase 4 CSls
supported. An SGSN may also indicate support of the Provide Subscriber Information IF. To indicate support of a
specific CSl, afunctional entity shall have the ability to trigger on any initial service event possible for that CSl.
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If aVMSC or GMSC supports any of the CAMEL phase 4 circuit switched CSls (O-CSl, D-CSI, T-CSl or VT-CSl),
then the gsmSCF is informed of the CAMEL phase 4 circuit switched functionalities offered. The gsmSCF shall not
send information flows or parameters that conflict with the functionalities offered by the VM SC or GMSC.

If a CAMEL subscriber attemptsto register inaVMSC or SGSN which supports at least one CAMEL phase 4 CSl or
the enhancement of Provide Subscriber Information IF, then the VM SC or SGSN indicates in the registration request to
the HLR the phase of CAMEL which the VM SC or SGSN supports (at least phase 4). In addition, the VM SC or SGSN
indicates which CAMEL phase 4 CSls may be downloaded. An SGSN may also indicate support of the Provide
Subscriber Information IF.

If a GMSC supports at least one CAMEL phase 4 CSl, then the GM SC indicates in the Send Routeing Info to the HLR
the phase of CAMEL which the GM SC supports (at |least phase 4). In addition, the GM SC indicates which CAMEL
phase 4 CSIs may be downloaded.

If aVMSC/gsmSSF or GM SC/gsmSSF initiates contact with the gsmSCF using the Initial DP IF, or acknowledges a
gsmSCF initiated contact using the Initiate Call Attempt ack IF, then the VM SC/gsmSSF or GM SC/gsmSSF indicates
inthe IF the CAMEL phase 4 functionalities offered to the gsmSCF.

If aVLR initiates contact with the gsmSCF using a Mobility Management Event Notification | F, then the VLR or
SGSN indicatesin the IF the functionalities offered to the gsmSCF.

11.1 CAMEL Phase 4 CSils
A network entity may indicate to the HLR an offer of support for the following CAMEL phase 4 CSls:
- CAMEL phase 4 O-CSl;
- CAMEL phase 4 D-CSI;
- CAMEL phase4 T-CSl;
- CAMEL phase4 VT-CSI;
- CAMEL phase4 MT-SMS-CSl;
- CAMEL phase 4 MG-CSlI.
An SGSN may also indicate support of the CAMEL phase 4 Provide Subscriber Information IF.

A functional entity (VM SC, GMSC or SGSN) may offer the CSIsin any combination applicable for this entity. A
functional entity shall indicate to the HLR all the CSlsit offers. The HLR may ignore the offer of the supported CSlsiif
they are not applicable for the sending entity, but it shall not reject the operation in this case.

1.1.2 CAMEL Phase 4 Functionalities
The CAMEL phase 4 functionalities which may be offered to the gsmSCF are the following:
- Creating additional partiesin acall, Creating anew call (Initiate Call Attempt);

- Placing anindividual call party on hold or moving an individual call party to Call Segment 1, when Call
Segment 1 does not exist (Split Leg);

- Connecting an individual call party to the group (Move Leg);

- Releasing anindividual call party (Disconnect Leg);

- Indication of the release of acall party or call segment (Entity Released);

- Enhancements for subscriber interactions with the gsmSCF (Disconnect Forward Connection With Argument);
- Inclusion of flexible toneinjection (Play Tone);

- DTMF Mid cal procedure for MO and VT calls (DP O_Mid_Cal, DPT_Mid_Cadll);

- Provision of Charge Indicator at answer DP (Charge Indicator at DP O_Answer, DP T_Answer);
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- Support of Alerting DP (DP O_Term_Seized, DP Call_Accepted);

- Provision of location information of subscriber at alerting DP (Location information at DP O_Term_Seized,
DP Call_Accepted);

- Provision of location information during an ongoing call (DP O_Change_Of_Position,
DP T_Change_Of Position);

- Interactions with Basic Optimal Routeing (Basic OR Interrogation Requested in Connect and Continue With
Argument, Route Not Permitted in DP O_Abandon);

- Warning tone enhancements (Burstlist for Audible Indicator); and
- Enhancements of Call Forwarding indication (Forwarding Destination Number).

A functional entity (VM SC or GMSC) may offer the functionalities in any combination applicable for this entity and
applicable to the offered CSls.

A functional entity (VMSC or GMSC) shall indicate to the gsmSCF all the functionallities it offers.
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:

Basic Call State Model (BCSM): BCSM provides a high-level model of GM SC- or MSC/VLR-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 abasic call.

Call Control Function (CCF): CCF isthe Call Control Function in the network that provides call/service processing
and control (see ITU-T Recommendation Q.1224 [44]).

Call Party Handling (CPH) Information Flow: Any of the Disconnect Leg, Move Leg or Split Leg information
flows.

Call Segment: A call segment contains one or more legs that are controlled by the same CS_gsmSSF instance. The call
parties in the same call segment can communicate with each other (using a conference bridge if necessary). Call
segments are identified by a number, eg. CSID1 isthe call segment with id number 1.

Call Segment Association (CSA): A CSA contains one or more call segments. Legs can be moved between call
segments within the CSA. Thereisasingle CAP dia ogue between the CSA and the gsmSCF.

Detection Points (DP): 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 I nfor mation (D-CSl): D-CSI identifies the subscriber as having originating
CAMEL dialled services.

Forwarding M SC: MSC whichis either an MSC invoking a standardized Call Forwarding supplementary service or
Call Deflection supplementary service; or an MSC invoking a CAMEL based call forwarding service.

Gateway MLC (GMLC): 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:

- location of Mobile Station
See 3GPP TS 23.271[28] and 3GPP TS 25.305 [32] for information on the GMLC.

Geodetic Infor mation: information defining the location of a mobile station, coded according to ITU-T
Recommendation Q.763 [43]. 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.

Geogr aphical I nformation: information defining the location of a mobile station, coded according to 3GPP
TS23.032[13].

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

GPRS Dialogue: A dialogue between the gprsSSF and the gsmSCF. A single GPRS Dialogue may consist of one or
more TCAP dialogues. Only one TCAP dialogue shall exists at one point in time for one gprsDialogue.

GPRS Service Switching Function (gprsSSF): functional entity that interfaces the SGSN to the gsmSCF. The concept
of the gprsSSF is derived from the IN SSF, but uses different triggering mechanisms because of the nature of the mobile
network.

GPRS Session: GPRS session starts when the GPRS subscriber attaches to the GPRS data network. It ends when the
GPRS subscriber detaches from the GPRS data network.

GSM Service Control Function (gsmSCF): functional entity that contains the CAMEL service logic to implement
OSS. It interfaces with the gsmSSF, the gsmSRF, the GMLC and the HLR.
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GSM Service Switching Function (gsmSSF): functional entity that interfaces the M SC or 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): functional entity which provides various specialized resources. It
interfaces with the gsmSCF and with the MSC. This entity is defined in ITU-T Recommendation Q.1224 [44] with
variations defined in the present document.

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 Originating Short M essage Service CAMEL Subscription Information (M O-SM S-CSI): MO-SMS-CSI
identifies the subscriber as having MO SMS CAMEL services. MO-SMS-CS| (CAMEL Phase 4) isidentical to
SMS-CSI (CAMEL Phase 3).

Mobile Station State: similar to Subscriber State, but associated only with a Mobile Station, not with a subscriber.

M obile Terminating Short M essage Service CAMEL Subscription Infor mation (MT-SM S-CSI): MT-SMS-CS|
identifies the subscriber as having MT SMS CAMEL services.

M obility Management event CAMEL Subscription Information (M-CSl): M-CSI identifies the subscriber as
having Mobility Management event notification CAMEL services.

M obility Management event GPRS CAMEL Subscription Information (M G-CSl): MG-CSI identifies the GPRS
subscriber as having Mobility Management event notification CAMEL services.

NA (North American): prefix attached to certain information items used by North American PLMNSs in connection
with routing a call to a preferred or dialled long distance carrier.

Network CAMEL Service Information (N-CSI): N-CSl identifies services offered on a per-network basis by the
serving PLMN operator for all subscribers.

Originating Basic Call State M odel (O-BCSM): 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): O-CSl identifies the subscriber as having originating
CAMEL services.

Point In Association (PIA): PIAsidentify MSC/VLR or 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: 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 a part of the
T/OINVT/DIGPRS/SMS/M-CSI.

Serving ML C: functional entity that performs location information retrieval.

Short M essage Control Protocol (SM-CP): Protocol between the MSC or SGSN and the MS. This protocol, whichis
specified in 3GPP TS 24.011 [31], is used to carry RPDU elements between the MSC or SGSN and the MS.

Short M essage Service Centre (SM SC): aso abbreviation SC is used for SMSC.
Subscriber State: see 3GPP TS 22.078 [6].

Supplementary Service Notification CAMEL Subscription Infor mation (SS-CSl): SS-CSI identifies the subscriber
as having supplementary service invocation notification CAMEL services.

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

Terminating CAMEL Subscription Information (in the GM SC) (T-CSl): T-CSl identifies the subscriber as having
terminating CAMEL services in the GMSC.
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VM SC Terminating CAMEL Subscription Information (VT-CSI): VT-CSI identifies the subscriber as having
terminating CAMEL servicesin the VMSC.

Trandation Information Flag (TIF-CSI): 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 translation, number
format checks, prohibited FTN checks, call barring checks.

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

USSD General CAMEL Service Information (UG-CSI): 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-CSI are applicable then the U-CSI shall take precedence.

3.2 Abbreviations
Abbreviations used in the present document are listed in 3GPP TR 21.905 [1].

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

BCSM Basic Call State Model

CAMEL Customized Applications for Mobile network Enhanced Logic
CPH Call Party Handling

Cs Call Segment

CS Circuit Switched

CSA Call Segment Association

CSID Call Segment (followed by an identification Number e.g. CSID1)
DP Detection Point

DTN Deflected To Number

D-CSl Dialed Services CAMEL Subscription Information

EDP Event Detection Point

FTN Forwarded To Number

GMLC Gateway MLC

GMSC Gateway MSC

GPRS General Packet Radio Service

gprsSSF GPRS Service Switching Function

GPRS-CSI 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

ICA Initiate Call Attempt

IE Information Element

IF Information Flow

IP Intelligent Peripheral

IPLMN Interrogating PLMN

LCS Location Services

LSA Localised Service Area

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

MG-CS Mobility Management event Notification GPRS CAMEL Subscription Information
MLC Mobile Location Centre

MNP Mobile Number Portability

MNP SRF Mobile Number Portability Signalling Relay Function

MO Mobile Originating

MO-SMS-CSI  Mobile Originated Short Message Service CAMEL Subscription Information
MSC Mobile service Switching Centre

MT Mobile Terminating

MT Mobile Terminating in GMSC

MT-SMS-CSI  Mobile Terminating Short Message Service CAMEL Subscription Information
N-CS| Network CAMEL Service Information
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NA North American

NNI Network Node Interface

O-BCsM Originating Basic Call State Model

O-Csl Originating CAMEL Subscription Information

ODB Operator Determined Barring

OR Optimal Routeing

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

SM Short Message

SM-CP Short Message Control Protocol

SMF Service Management Function

SMLC Serving MLC

SMRSE Short Message Relay Service Element

SMS Short Message Service

SMSC Short Message Service Centre

SMS-CS 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

TPDU Transfer Protocol Data Unit

TIF-CSI Tranglation Information Flag

U-CSl USSD CAMEL Subscription Information

UG-CSl USSD Genera CAMEL Service Information

UNI User Network Interface

VLR Visitor Location Register

VPLMN Visited PLMN

VT Mobile Terminating in VM SC

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

4.1 Architecture

41.1 Functional Entities used for CAMEL

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

Home Network
< o MAP >
A 7 N

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: For subscribers requiring CAMEL support, the HLR stores the information relevant to the current subscription
regarding O-CSl, D-CSI, T-CSl, VT-CSI and TIF-CSI. The O-CSl is sent to the VLR at Location Update, on data
restoration or if the O-CSl is updated by administrative action. The D-CS| is sent to the VLR at Location Update, on
datarestoration or if the D-CS| is updated by administrative action. The VT-CSI is sent to the VLR at Location Update,
on datarestoration or if the VT-CSI is updated by administrative action. The TIF-CSl is sent to the VLR at Location
Update, on data restoration or if the TIF-CSI is updated by administrative action. The O/D/T-CSl is sent to the GMSC
when the HL R responds to a request for routeing information.

GM SC: When processing the calls for subscribers requiring CAMEL support, the GM SC receives an O/D/T-CS| 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 receives an O-CSl and / or D-CSl
and / or VT-CSI from the VLR indicating the MSC 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.

VLR: The VLR storesthe O-CSI, D-CSI, VT-CSI and TIF-CSI as a part of the subscriber data for subscribers roaming
inthe VLR area.

gsmSSF: see subclause 3.1.
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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.

4121 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 isused at terminating calls to exchange routeing information, subscriber status, location information,
subscription information and suppression of announcements. The CAMEL related subscriber data that is passed to the
IPLMN issent over thisinterface.

41.2.3 GMSC - gsmSSF interface

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

4.1.2.4 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 request for
instructions to the gsmSCF or opened as aresult of the gsmSCF sending a request to the gsmSSF to initiate a new call.

4125 MSC - gsmSSF interface

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

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.

4.1.2.8 GMSC - MSC interface

Thisinterface is used to transfer control of acall fromaVMSC back to a GMSC for optimal routeing.

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.
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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 initiates a CAMEL control relationship when encountered and there
is no existing relationship due to the same CSI. 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.

42.1.1 Arming/disarming mechanism
A DP may be statically armed or dynamically armed.
The following arming rules apply:

- A DP for mobile terminating call handling is statically armed in the GMSC as aresult of T-CSl delivery from
the HLR. A DP for mobile terminating call handling is statically armed in the VM SC as aresult of VT-CSI
delivery fromthe VLR. A DP for forwarding leg handling is statically armed in the GM SC as result of O-CSlI
and/or D-CSI delivery from the HLR. A DP for mobile originating call or forwarded leg handling is statically
armed in the VM SC as aresult of O-CSI and/or D-CSI delivery from the VLR.

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

- A Reqguest Report BCSM Event information flow for a detection point for aleg overwrites any previous Request
Report BCSM Event information flow for that detection point for that leg.

The following disarming rules apply:

- A statically armed DP is disarmed when the O-CSl, D-CSI, T-CSl or VT-CSI that caused the DP to be statically
armed is withdrawn in the HLR. Only TDP-Rs can be disarmed using this mechanism.

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

- If an EDP is met, then other EDPs are disarmed, in accordance with the implicit disarming rule table
(see subclause 4.4.4).

- If an EDPisarmed, it can be explicitly disarmed by the gsmSCF by means of the Request Report BCSM Event
information flow.

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 amobile originating call are checked in the originating MSC.
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The criteriafor amobile forwarded call are checked in the forwarding MSC.

For early forwarded callsin the GMSC, the HLR may decide not to include the DP Collected_Info trigger criteriain the
subscriber data sent to the GM SC if the trigger criteriafor 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 Resume Call Handling information flow sent to the GM SC, 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. Thereis 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. Compound basic service group codes, as defined in
3GPP TS 29.002 [34], are not allowed for conditional triggering. 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 the Call Forwarding supplementary service, Call Deflection supplementary service 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 the case of Call Deflection), the Forwarded-to-Number retained in the
VLR or the Destination Routing Address received in the Connect information flow from the gsmSCF during a
Terminating CAMEL Service at the VM SC.

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 information flow from the gsmSCF
during a Terminating CAMEL Service or on the Forwarded-to-Number received in the Resume Call Handling
information flow.

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

One or more DP criteria may be applicable. All applicable triggering criteria must be satisfied before the dialogue is
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 stringsin thelist if:

- the nature of address of destination number is the same as the nature of address of the destination number string
(The numbering plan indicator is not compared);

- 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 dialogue with the gsmSCF
if:

- the destination number does not match any of the destination number strings defined in the list, and

- thelength of the destination nhumber does not match any of the destination number lengths defined in the list.
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In thistest 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 (The numbering plan indicator is not compared);

- the destination number is at |least aslong 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 isamember 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 call forwarding or the Call Forwarding supplementary service. 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 call forwarding or the Call Forwarding supplementary service.

42122 Criteria at DP Analysed_Information

421221 General

The criteriafor amobile originating call are checked in the originating MSC. The criteriafor a mobile forwarded call
are checked in the forwarding MSC.

For early forwarded callsin the GMSC, the HLR shall always include the trigger criteriain the subscriber data sent to
the GM SC because 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
call.

For optimally routed late forwarded calls, the MSC shall alwaysinclude the trigger criteriain the Resume Call Handling
information flow sent to the GM SC because the M SC 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 Maobile Forwarding
Service Logic for this call.

The following criteria are applicable for DP Analysed Information:

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

NOTE: The order in which the destination number criteria are checked in the MSC or GMSC is not determined.
Hence, overlapping destination number criteria (e.g. use of "0800" and "0800123" for two different
services) should be avoided, because they lead to unpredictable behaviour (i.e. either service might be
triggered).

For MO calls, triggering at DP Analysed_Info shall be based on the called party number received over the access
network or the Destination Routing Address in the Connect information flow from the gsmSCF during a Maobile
Originating CAMEL Service.

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 the case of Call Deflection), the Forwarded-to-Number retained in the VLR, or
the Destination Routing Address in the Connect information flow from the gsmSCF during a Mobile Terminated or
Mobile Forwarded CAMEL Service.

For MF calls at the GMSC, triggering at DP Analysed_Info shall be based on the Forwarded-to-Number received from
the HLR, on the Destination Routing Address received in the Connect information flow from gsmSCF during a Mobile
Terminated or Mobile Forwarded CAMEL Service, or on the Forwarded-to-Number received in the Resume Call
Handling information flow.

For NP calls, triggering at DP Analysed Info shall be based on the number received from gsmSCF. An NP call that is
created in the VM SC or GM SC of the served subscriber may be subject to D-CSI service and N-CSl service. An NP
call that is created in an MSC other than the VM SC or GM SC of the served subscriber, may be subject to N-CSl
service.
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For NC calls, triggering at DP Analysed_Info shall be based on the number received from the gsmSCF. An NC call may
be subject to N-CSl service.

421222 Removal of information significant to the serving entity

In order to decide whether triggering shall take place, the trigger criteria need to be compared with the address
information. Before the comparison takes place the following information shall be removed from the destination
address information:

- Operator specific service selection information that is recognised and treated locally in the serving entity. This
shall not lead to a change of the type of number indicator of the address information.

- Carrier selection information. If the removal of carrier selection information also removes international or
national (trunk) prefixes (depending on regulatory requirements), then the type of number indicator of the
address information shall be changed to "international number" or "national (significant) number" respectively.
Otherwise the type of number indicator shall remain unchanged.

The address information in a subsequent Initial DP information flow at DP Analysed_Info shall not contain the removed
information, however in the further call handling the serving entity shall invoke the requested services (e.g. carrier
selection).

421223 Number comparison

The following procedure shall be performed for the comparison of the destination number triggering criterion and the
address information in the given order.

1. The numbering plan indicators of the destination number triggering criterion and the destination number are
ignored.

2. Thetype of number/nature of address indicators of the destination number triggering criterion and the destination
number are compared. If there is a match of the type of number indicator, then the check shall be performed by
comparing the digits as defined in step 6. If there is no match of the type of number the comparison procedure
shall continue as follows.

3. If either or both of the address information and destination number triggering criterion includes a types of
number/nature of address indicator other than "unknown”, "national (significant) number" or "international
number” then the destination number does not match the destination number triggering criterion. Otherwise the
comparison procedure shall continue as follows.

4. If thereisanumber (addressinformation or destination number triggering criterion) with type of number/nature
of address "unknown" this number shall be trandated based on the numbering plan of the serving entity in either
of the following ways:

- if theleading digits refer to an international prefix then those digits shall be removed and the type of
number/nature of address shall be set to "international number".

- if theleading digits refer to a national (trunk) prefix then those digits shall be removed and the type of
number/nature of address shall be set to "national (significant) number".

If the leading digits refer neither to an international prefix nor to a national (trunk) prefix, then the destination
number does not match the destination number triggering criterion.

If there isa match of the type of number/nature of address indicator after this number modification, then the
check shall be performed by comparing the digits as defined in step 6, otherwise the comparison procedure shall
continue as follows.

5. If the type of number/nature of address of the address information or of the destination number triggering
criterion is"national (significant) number" this number shall be trandated based on the numbering plan of the
serving entity to international format by adding the country code of the serving entity to the number string. After
this modification the destination number triggering criterion and the destination number shall be in international
format and shall be checked by comparing the digits as defined in step 6.

6 If the number of digitsin the address information are compared with the number of digits in the destination
number triggering criterion, then there is a match if:
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- the destination number is at least as long as the destination number string of the destination number
triggering criterion, and

-l the digitsin the destination number string of the destination number triggering criterion match the leading
digits of the destination number.

The check described in this subclause shall be repeated for every number contained in the destination number triggering
criterion of the D-CSI until thereisamatch DP Analysed _Info istriggered, or until all the destination numbers have
been checked without a match. In the latter case DP Analysed_Info is not triggered.

The procedures for the destination number triggering criterion check for N-CSI are network specific.

The modifications of the address information described in this subclause shall only be done for comparison purposes,
i.e. they shall not affect the format of the destination address information sent in the Initial DP information flow.

42123 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 criteriafor a mobile forwarded call
are checked in the forwarding M SC.

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

For optimally routed late forwarded calls, the MSC shall always include the trigger criteriain the Resume Call Handling
information flow sent to the GM SC because 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 GMSC.

The following criteria are applicable for DP Route_Select_Failure:
- Release cause code.

Thetrigger criteriaare met if the cause code received from ISUP is equal to at least one of the cause codes in the trigger
criterialist. For the purpose of trigger criteria check, the M SC performing the triggering check shall use the "cause
value" field of the ISUP "cause indicators' parameter, as defined in ITU-T Recommendation Q.763 [43].

If an O-BCSM was aready invoked and there is a relationship with the gsmSCF at that moment, then no additional
relationship shall be initiated.
42124 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. Compound basic service group codes, as defined in 3GPP TS 29.002 [34], are not allowed for
conditional triggering. Thislist isatriggering 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-CSI in the CAMEL subscription information sent to the MSC if the criteria are
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 isamember of the corresponding bearer service group.

4.2.1.2.5 Criteria at DP T_Busy and T_No_Answer
The HLR may store alist of up to 5 cause values.
The criteriafor amobile terminating call are checked in the GMSC or in MSC.

For mobile terminating calls in the GM SC, the HLR shall include the trigger criteriain the subscriber data sent to the
GM SC because the cause code received from ISUP is used in the trigger criteria check. The cause code is not known at

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 37 ETSI TS 123 078 V5.11.0 (2006-06)

the time of sending the T-CSI to the GMSC.
If the Send Routeing Info ack information flow includes the Not Reachable FTN, then the HLR may decide not to
include the trigger criteria, if the HLR hasidentified that T-CSI includes DP T_Busy with cause code Not Reachable.

If the Send Routeing Info ack information flow includes the Not Reachable FTN and aso T-CSl, including DP T_Busy
with cause code, then the not reachable condition shall be mapped to an | SUP release code, which shall be used for the
triggering check.

For Mobile terminating callsin the VM SC, the trigger criteria are received in the VT-CSI from the HLR in the Insert
Subscriber Data information flow. The triggering is based on the | SUP release cause code (call set up result).

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

If the cause codeis received from | SUP, then the trigger criteria are met if the cause code is equal to at least one of the
cause codes in the trigger criterialist. For this check, the MSC shall use the "cause value' field of the ISUP "cause
indicators' parameter, as defined in ITU-T Recommendation Q.763 [43].

If the cause codeis received from MAP, then the trigger criteria are met if the cause code is equal to at least one of the
cause codes in the trigger criterialist. For this check, the MSC shall use the cause values as defined in table 4.1.

If thetrigger criteria are satisfied, then the corresponding Service Logic shall be invoked.
If aT-BCSM was already invoked and there is a relationship with the gsmSCF at that moment, then no additional
relationship shall be initiated.

When the Resume Call Handling information flow is received in the GM SC and the subscriber has T-CSl then the
forwarding reason in the Resume Call Handling information flow shall be used to perform the trigger criteria check for
DPT_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 relationship with the gsmSCF at that moment, then no additional
relationship shall be initiated.

Table 4.1: Mapping of Send Info For Incoming Call (SIFIC) ack, Send Routeing Info ack (SRI ack) or
Resume Call Handling (RCH) to ISUP release causes for triggering criteria check

SIFIC ack / SRl ack / RCH "forwarding reason" | ISUP release cause number ISUP release cause name
MS not reachable 20 Subscriber absent
MS Busy 17 User busy
Call deflection (note) 21 Call rejected
No reply 19 No answer from user (user alerted)

NOTE: Call Deflection is used only in the Resume Call Handling information flow, and in the VMSC. The same code
point in the Send Routeing Info ack indicates CFU. However, the CFU invocation in the GMSC triggers the
Terminating_Attempt_Authorised DP; thus the reason code mapping is not needed in the CFU case.

4.2.1.3 Relationship

If an armed DP is encountered, the gsmSSF provides an information flow via the already established relationship with
the gsmSCF.

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 viathe 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.

ETSI




3GPP TS 23.078 version 5.11.0 Release 5 38 ETSI TS 123 078 V5.11.0 (2006-06)
- A control relationship persists aslong asthereis 1 or more EDP-R armed for this portion of the call or if the
Process CS_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 isarmed, or
- 1 or more Cdl information Report is outstanding, or
- an Apply Charging Report is outstanding.

- If acontrol relationship does not persist and does not change to a monitor relationship then the relationship
terminates. A monitor relationship terminates if 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-CSI)

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.

4.3.1.2 gsmSCF address

The gsmSCF address indicates the 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 with different TDPs.

4313 Service Key

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

4.3.1.4 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested if thereisan error in
the gsmSSF to gsmSCF dialogue or if the call is subject to call gapping in the gsmSSF. A default call handling shall be
associated with each Service Key.

4.3.1.5 DP criteria

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

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

The HLR shall not includein a CSI which it sendsto a VLR or GMSC any data for 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).
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4.3.1.7 CSil state

The CSI 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-CSlI)

This subclause defines the contents of the Dialled Service CAMEL Subscription I nformation.

43.2.1 DP criteria

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

4.3.2.2 gsmSCF address

The gsmSCF address indicates the 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. A gsmSCF address shall be associated with each DP criterion.

4.3.2.3 Service Key

The Service Key identifies to the gsmSCF the service logic to be used. A Service Key shall be associated with each DP
criteria.

4.32.4 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested if thereis an error in
the gsmSSF to gsmSCF dialogue or if the call is submitted to call gapping in the gsmSSF. A default call handling shall
be associated with each DP criteria.

4.3.2.5 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is requested by the gsmSCF for the service.
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 CSI state indicates whether the D-CSl is active or not.

4.3.2.7 Notification flag

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

4.3.3 Network CAMEL Service Information (N-CSI)

The N-CSlI identifies services offered on a per-network basis by the serving PLMN operator for all subscribers. This
CSl shall be stored in the MSC.
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4.3.4 Translation Information Flag CAMEL Subscription Information
(TIF-CSI)

4.3.4.1 Translation Information Flag
The TIF-CSI in the CAMEL Subscriber data indicates,

- when the subscriber registers aforwarded-to number, that the HLR shall not attempt to perform any trandlation,
number format checks, prohibited FTN checks or call barring checks. (see 3GPP TS 23.082 [20]).

- when the subscriber invokes the Call Deflection supplementary service, that the VLR shall not attempt to
perform any translation, number format checks, prohibited DTN checks, call barring checks. (see 3GPP
TS 23.072[16]).

4.34.2 Notification flag

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

4.3.5 Terminating CAMEL Subscription Information (in the GMSC) (T-CSlI)

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

4.35.1 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.

4.35.2 gsmSCF address

The gsmSCF address indicates the 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 with different TDPs.

4.35.3 Service Key

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

4.35.4 Default Call Handling
The Default Call Handling indicates whether the call shall be released or continued as requested if thereisan error in

the gsmSSF to gsmSCF dialogue or if the call is subject to call gapping in the gsmSSF. A default call handling shall be
associated with each Service Key.

4355 DP criteria

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

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

The HLR shall not includein a CSl which it sendsto a GM SC any datafor a CAMEL phase later than that which the
CAMEL capability handling indicates. Different CSIs may contain different values of CAMEL Capability Handling.
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NOTE: If CAMEL isnot supported or if alower phase of CAMEL is supported in the GM SC, the HLR can
decide on a subscriber basis to apply ODB, perform normal call handling or perform operator specific
handling (e.g. support of alower version of CSI).

4.3.5.7 CSI state

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

4.35.8 Notification flag

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

4.3.6 VMSC Terminating CAMEL Subscription Information (VT-CSI)

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

4.3.6.1 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.

4.3.6.2 gsmSCF address

The gsmSCF address indicates the 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 with different TDPs.

4.3.6.3 Service Key

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

4.3.6.4 Default Call Handling

The Default Call Handling indicates whether the call shall be released or continued as requested if thereisan error in
the gsmSSF to gsmSCF dialogue or if the call is subject to call gapping in the gsmSSF. A default call handling shall be
associated with each Service Key.

4.3.6.5 DP criteria

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

4.3.6.6 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is requested 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 isnot 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).

4.3.6.7 CSil state

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

The notification flag indicates whether the change of the VT-CSI shall trigger Notification on Change of Subscriber
Dataor not.

4.3.7 Other CAMEL data

43.7.1 Location information/Subscriber state Interrogation

This data indicates whether additional subscriber information shall be sent to the GM SC 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.

4.3.7.2 gsmSCF address list for CSI

The gsmSCF address list for CSl indicates alist of gsmSCF addresses to which Notification on Change of Subscriber
Dataisto be sent. Thislist is common to all CSI.

4.4 Description of CAMEL BCSMs

4.4.1 General Handling

The BCSM is used to describe the actionsin an MSC or GM SC or VM SC during originating, forwarded or terminating
cals.

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.

lTransition

DP

Point In Call (PIC)

Figure 4.2: BCSM Components

4.4.2 Originating Basic Call State Model (O-BCSM)

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

When encountering a DP the O-BCSM processing is suspended at the DP and the MSC or GM SC indicates this to the
gsmSSF which determines what action, if any, shall be taken if the DP is armed. For gsmSCF initiated new callsthe
O-BCSM isinitialy suspended at DP Collected Info.
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NOTE: The DP O_Busy also includes the 'not reachable' case.
Figure 4.3: Originating BCSM for CAMEL

The table below defines the different DPs which apply to mobile originating and forwarded calls.
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Table 4.2: 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 or the gsmSCF has initiated a
call attempt. In the later 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:

- abusy indication is received from the terminating party,
- anotreachable event is determined from 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,

- ano answer event is determined from a cause IE in the ISUP
Release message.

DP O Term_Seized EDP-N, EDP-R [Indication that the called party is being alerted.

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

DP O_Mid_Call EDP-N, EDP-R [Indication that a service/service feature indication is received from
the originating party (DTMF - note 4, note 5).

DP O _Change Of Position EDP-N Indication that the originating party has changed position (note 6).

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 Recommendation Q.1224 [44].

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.

NOTE 4: DTMF is only applicable for the Mobile Originating Call in the VMSC.

NOTE 5: Call Processing is suspended at DP O_Mid_Call if a Call Party Handling information flow is handled. However,
the DP is not reported.

NOTE 6: DP O _Change Of Position is applicable only for the Mobile Originating Call in the VMSC.

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 Recommendation Q.1224 [44] the
specific descriptions differ.

442111 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 information flow 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 al outgoing calls when roaming” causes the HLR to send the category
"barring of all outgoing call" if the VLR isnot 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.

- Anexception 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.

442112 Analyse_Information
Entry events:
- Originating CSI isanaysed. (DP Collected Info).

- ThegsmSCF hasinitiated a call attempt (DP Collected_Info). In this case the DP has neither been triggered nor
has it been reported.

- New routeing information is received when the Busy event (DP O_Busy), Route Select Failure event
(DP Route_Select_Failure), Not Reachable event (DP O_Busy) or No Answer event (DP O_No_Answer) is
reported from the Routing and Alerting PIC.

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

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

- Availahility 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.

- Thecalling party abandons the call; this leads to the O_Abandon DP.

442.1.1.3 Routing

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

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 aready applied are checked and invoked if
necessary.

Exit events:

- Anindication isreceived from the terminating half BCSM that the call is accepted and answered by the
terminating party; thisleadsto O_Answer DP.

- An exception condition is encountered; this leads to the O_Exception PIC.
- Thecalling party abandons the call; this leads to the O_Abandon DP.

- A busy indication is received from the terminating party; this leads to the O_Busy DP.
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- A not reachable indication is received from the terminating party; this leads to the O_Busy DP.
- Theattempt to select the route for the call fails; this leads to the Route_Select_Failure DP.
- Anaderting indication (ISUP ACM) isreceived from the terminating party; thisleadsto the O_Term_Seized DP.

- Theno reply timer expires, thisleadsto the O_No_Answer DP.

442.1.1.4 O_Alerting

Entry events:
- Cadlled Party isbeing alerted (DP O_Term_Seized).
- Continueisreceivedin O_Mid_Call DP.

Actions:

- Cadl isbeing processed by the terminating half BCSM. Waiting for indication from terminating half BCSM that
the call has been answered by terminating party.

- Send anoatification to the gsmSCF if the originating party changes position and DP O_Change Of_Positionis
armed.

Exit events:

- A servicelservice feature request is received from the originating party (DTMF) or DP O_Mid_Call isused for
Call Party Handling; this leads to the O_Mid_Call DP.

- Anindication isreceived from the terminating half BCSM that the call is accepted and answered by the
terminating party; this leadsto the O_Answer DP.

- Anexception condition is encountered; this leads to the O_Exception PIC.
- Thecalling party abandons the call; this leads to the O_Abandon DP.

- Aroute select failure indication is received from the terminating party; this leads to the Route_Select Failure
DP.

- A busy indication (UDUB) is received from the terminating party; thisleads to the O_Busy DP.
- A not reachable indication is received from the terminating party; this leads to the O_Busy DP.

- Theno reply timer expires; thisleadsto the O_No_Answer DP.

442115 O_Active
Entry events:

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

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

- Send anotification to the gsmSCF if the originating party changes position and DP O_Change Of Positionis
armed.

- Cdl releaseis awaited.
Exit events:

- A service/service feature request is received from the originating party (DTMF) or DP O_Mid_Call is used for
Call Party Handling (DP O_Mid_Call).
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- A disconnection indication is received from the originating party, or received from the terminating party viathe
terminating half BCSM (DP O_Disconnect).

- An exception condition is encountered.

442.1.1.6 O_Exception
Entry events:

- Anexception 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. Thisincludes general actions necessary to ensure
that no resources remain inappropriately alocated such as:

- If any relationship exists between the gsmSSF and the gsmSCF, the gsmSSF shall 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)

4.4.3.1 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 GM SC or VM SC indi cates this to the
gsmSSF which determines what action, if any, shall be taken if the DP is armed.
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Figure 4.4: T-BCSM in the GMSC or VMSC

In the table below the different DPs (in the T-BCSM) are described.
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Table 4.3: Description of T-BCSM DPs in the GMSC or 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 the
EDP-N, EDP-R  [T_No_Answer DP expires.
DP Call_Accepted EDP-N, EDP-R |Indication that the called party is being alerted.
DP T Answer EDP-N, EDP-R [Call is accepted and answered by terminating party.
DP T_Mid_Call EDP-N, EDP-R [Indication that a service/service feature is received from the
terminating party (DTMF - note 3, note 4).
DP T_Change_Of Position EDP-N Indication that the terminating party has changed position (note 5).
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: The DPs are defined in ITU-T Recommendation Q.1224 [44].

NOTE 2: 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.

NOTE 3: DTMF is only applicable for the VMSC but not for the GMSC. DTMF is not applicable at the T_Alerting PIC.

NOTE 4: Call Processing is suspended at DP T_Mid_Call if a Call Party Handling information flow is handled. However,
the DP is not reported.

NOTE 5: DP T_Change_Of_Position is applicable only for the Mobile Terminating Call in the VMSC.

44311 Description of the call model (PICs)

This subclause describes the call model for terminating calls in the GM SC and in the VM SC. For each PIC a description
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 Recommendation Q.1224 [44] 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/GM SC or VM SC compl eted.

- Abandon event is reported from Terminating Call Handling PIC.
- Exception event is reported.
Actions:
- Interfaceisidled.
- If ISUP Initial Address Message is received, the appropriate information is analysed.
- Ifthe T-BCSM isinthe GMSC, a Send Routeing Info information flow is sent to the HLR.
- Ifthe T-BCSM isinthe VMSC, a Send Info For Incoming Call information flow is sent to the VLR.
- Ifthe T-BCSM isinthe GMSC:

- The supplementary services "barring of all incoming calls' and "barring of incoming calls when roaming” are
checked in the HLR and invoked if necessary.
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- The ODB categories "barring of all incoming calls' and "barring of incoming calls when roaming" are
checked inthe HLR and ODB isinvoked if necessary.
- Thesupplementary service "CUG" is checked in the HLR and invoked if necessary.
- T-CSI/VT-CSl isreceived and analysed.
Exit events:
- Responseisreceived from HLR or VLR and terminating CSI (if available) is analysed.

- Anexception 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:

- Thecaling party abandons call.

443.1.1.2 Terminating Call Handling
Entry events:

- Responseisreceived from HLR or VLR and terminating CSI (if available) is analysed
(DP Terminating_Attempt_Authorised).

- New routeing information is received when a Busy or not reachable event (DP T_Busy) or aNo Answer event
(DP T_No_Answer) isreported from the Terminating Call Handling PIC.

- New routeing information is received when a Disconnect event is reported from the T_Active 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 fromthe HLR or VLR is analysed.
- Routeing address and call type are interpreted. The next route or terminating access is selected.
- TheCall Forwarding supplementary service isinvoked if necessary.
Exit events:
- Thecall is accepted and answered by terminating party; thisleadsto the T_Answer DP.
- Anindication isreceived that the called party is being aerted; this|leads to the Call_Accepted DP.

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

- Thecalling party abandons the call; this leads 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.

- A not reachable event detected or failure of attempt to select the route for the terminating leg in the GM SC fails
or the MS cannot be reached in the VM SC; thisleadsto the T_Busy DP.

- Theno reply timer expires; thisleadsto the T_No_Answer DP.

443.1.1.3 T_Alerting
Entry events:

- Cadlled party isbeing alerted (DP Call_Accepted)
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- Continueisreceivedin T_Mid_Call DP.
Actions:
- Waiting for the call to be answered by terminating party.
- TheCall Forwarding supplementary service isinvoked if necessary.

- Send anoatification to the gsmSCF if the terminating party changes position and DP T_Change_Of_Positionis
armed.

Exit events:
- Thecall is accepted and answered by terminating party; thisleadsto the T_Answer DP.

- Anexception condition is encountered; this leads to the T_Exception PIC. Example exception conditions: the
call setup to the MSC or GM SC was not successful.

- Thecalling party abandons the call; this leads to the T_Abandon DP.
- A busy indication (UDUB) is received from the destination exchange; thisleadsto the T_Busy DP.

- A not reachable event is detected or the attempt to select the route for the terminating leg in the GM SC fails or
the MS cannot be reached in the VM SC; thisleadsto the T_Busy DP.

- Theno reply timer expires; thisleadsto the T_No_Answer DP.
- A Cadl Party Handling information flow is executed; this leadsto the T_Mid_Call DP.

4.43.1.1.4 T _Active
Entry events:
- Indication that the call is accepted and answered by the terminating party. (DP T_Answer).
- Continueisreceived in T_Mid_Call DP.
Actions:
- Connection established between originating party and terminating party. Call supervision is being provided.

- Send anoatification to the gsmSCF if the terminating party changes position and DP T_Change_Of_Positionis
armed.

- Wait for call release.
Exit events:

- A disconnection indication is received from the terminating party, or received from the originating party viathe
originating half BCSM; thisleadsto the T_Disconnect DP.

- Anexception condition is encountered. In addition to the specific examples listed above, exception events
include any type of failure that means that the normal exit events for a PIC cannot be met.

- A service/service feature request is received from the called party (DTMF) or a Call Party Handling information
flow is executed; thisleadsto the T_Mid_Call DP.

44.3.1.15 T_Exception
Entry events:

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

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

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

- The GMSC or VM SC / gsmSSF should make use of vendor-specific procedures to ensure rel ease of
resources within the GMSC or 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 is completed.

4.4.4 Rules for Implicit Disarming of Event Detection Points
The tables below give the rules for implicit disarming of event detection points.

Implicit EDP disarming rules are specified in the tables below for Originating BCSM and Terminating BCSM
respectively. 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 Monitor Mode (Transparent, Notify And Continue, or Request).

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

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

The table entry X' meansthat if the DP is encountered (independently of arming and reporting to the gsmSCF) the
marked DP isimplicitly disarmed.

It shall be possible to rearm explicitly an implicitly disarmed DP, e.g. for follow on call.

Table 4.4: Implicit disarmed DPs in the O-BCSM

Encountered DP Implicit disarmed DPs
o
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g _ > |3 |& T |5
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q)l %) I %) - 3 2 I = ©
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3 % < < = 9 2 < X ©
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Route Select Failure X X X X X X
O_Busy X X X X X X
O _No_Answer X X X X X X
O _Answer X X X X X X
O Mid Call Leg 1 (note 1) X
O _Disconnect Leg 1 X X X X
O_Disconnect any other Leg X X X X X X
O _Abandon X X X X
O Term Seized X
O_Change_Of _Position (note 1) X

Notel If the Automatic Rearm |E was present in the Request Report BCSM Event information flow for the
O_Change_Of_Position DP or the O_Mid_Call DP and armed as EDP-N, then the DP shall be
automatically rearmed by the gsmSSF when it is encountered.
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Table 4.5: Implicit disarmed DPs in the T-BCSM

Encountered DP Implicit disarmed DPs
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T Busy X X X X X X X
T No_Answer X X X X X X X
T_Answer X X X X X
T_Mid_Call Leg 2 (note 1) X
T_Disconnect any other Leg X X
T Disconnect Leg 2 X X X X X X X
T Abandon X X
Call_Accepted X
T_Change_Of_Position (note 1) X
Notel If the Automatic Rearm IE was present in the Request Report BCSM Event information flow for the
T_Change_Of_Position DP or the T_Mid_Call DP and armed as EDP-N, then the DP shall be
automatically rearmed by the gsmSSF when it is encountered.

4.4.5 BCSM Modelling of Call Scenarios

This subclause describes how the BCSM s defined above are used to model CS 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 alocation to physical nodes different from that shown. However, the physical
separation of the logical functions shown shall not impact the modelling. This subclause describes the call scenarios
without optimal routeing. If optimal routeing isinvoked then the physical configurations may be different from those
shown, but the modelling is not changed.

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

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

445.1 Mobile Originated Call

For the call from A to B, an instance of the O-BCSM will be created in the MSC (labelled "O(A-B)"). If the A-party has
an active O-CSl or D-CSlI, or the MSC has an active N-CSl, and the trigger criteria, if present, are fulfilled, then a
CAMEL control relationship with gsmSCF(1) shall be established.

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 54 ETSI TS 123 078 V5.11.0 (2006-06)

CAMEL relationship

A-Party B-Party

Figure 4.5: BCSM Scenario for Mobile Originated Call

4452 Mobile Terminated Call at the GMSC or VMSC

For the call from A to B, an instance of the T-BCSM will be created in the GMSC (labelled "T(A-B)") and an instance
of the T-BCSM will be created in the VM SC (labelled "T(A-B)").

If the B-party has an active T-CSl in the GMSC and the trigger criteria, if present, are fulfilled, then a CAMEL control
relationship between the GM SC and the gsmSCF(1) shall be established. If the B-party has an active VT-CSI in the
VMSC and the trigger criteria, if present, are fulfilled, then a CAMEL control relationship between the VM SC and the
gsmSCK(2) shall be established.

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

GMSC VMSC
gsmSSF/CCF gsmSSF/CCF

9 K

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

B-Party

O(A-B)

A-Party

4.45.3 Call Forwarding at the GMSC or VMSC

If the B-party has an active T-CSl inthe GMSC or VT-CSI in the VM SC and the trigger criteria, if present, are fulfilled,
then a CAMEL control relationship between the GMSC or VM SC and the gsmSCF(1) shall be established.

Following processing at the GMSC or VM SC the call will be extended to the VM SC serving the B-party. ThisVMSC
may be physically integrated with the GM SC.
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A new call legto a"C" party shall be created if:

- aCadl Forwarding supplementary service or Call Deflection supplementary service forwardsthe call to C. An
instance of the O-BCSM O(B-C) will be created for the forwarding leg. If the B-party has an active O-CSl or
D-CSl in the GMSC or VM SC, or the GMSC or VM SC has an active N-CSl, and the trigger criteria, if present,
arefulfilled, then a CAMEL control relationship between the GMSC or VM SC and the gsmSCF(2) shall be
established. If the GM SC or VM SC receives the 'Suppress O-CSl' parameter, then O-CSl shall not be used for
the forwarding leg or deflecting leg; or

- aCAMEL servicein acontrol relationship with T(A-B) performs a CAMEL-based call forwarding by using a
Connect information flow. An instance of the O-BCSM O(B-C) will be created for the forwarding leg. If the
B-party has an active O-CSl| or D-CS| in the GMSC or VM SC, or the GMSC or VM SC has an active N-CSI, and
the trigger criteria, if present, are fulfilled, then a CAMEL control relationship between the GMSC or VMSC
and the gsmSCF(2) shall be established. The O-CSl shall be used for the forwarding leg only if the last Connect
information flow includes the "O-CSl applicable” flag.

The relationship with gsmSCF (1) and the relationship with gsmSCF(2) may exist simultaneously. The two
relationships are treated independently at the GMSC. The instance of the BCSM T(A-B) and the instance of the BCSM
O(B-C) arelinked by an internal interface which is assumed to behave in a similar way to an ISUP interface.

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

A

\
CAMEL relationship (1) CAMEL relationship (2)

GMSC/VMSC
0smSSF/CCF

Internal "1SUP-
like" interface

O(A-B)

B-Party
"surrogate”

T(B-O)

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

4454 gsmSCEF Initiated Call

When the gsmSCF wishes to originate a new call, the gsmSCF establishes communication with the network using CAP
signaling. When the gsmSCF wishes to originate a new leg within an existing call, the gsmSCF uses the already
established communication with the gsmSSF. It sends an Initiate Call Attempt information flow which shall contain the
address of the called party. Afterwards the gsmSCF shall instruct the gsmSSF to continue with the call processing. The
MSC constructs an ISUP Initial Address Message using the parameters received from the gsmSCF and sendsiit to the
destination exchange.

The O-BCSM for the gsmSCF initiated call to B (labelled "O(M-B)") isinvoked on request of the gsmSCF. A control
relationship with gsmSCF (1) is created for the initiation of anew call.

NOTE: Theterm ISUPisused to denote UNI or NNI signalling system used in a given network.
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gsmSCF (1)

CAMEL relationship

GMSC/VMSC
gsmSSF/CCF

. T(M-B) |

B-Party

Figure 4.8: BCSM Scenario for gsmSCF Initiated New Call

4.4.6 Leg Handling

A call may consist of several call parties with each party connected to the call, e.g. there may be a calling party and
severa called parties.

From acall handling point of view it is necessary to distinguish between aleg, which is a concept internal to the call
handling model, and a connection, which is the external link to the party. A connection to the call party will be set up
using telephony (e.g. ISUP) or radio access signalling. The outgoing leg already exists when the connection is set up.
On the other hand, if a connection is released, e.g. because the destination user is busy, the leg till exists, and the
gsmSCF can send a Connect Information Flow to connect thisleg to another call party.

4.46.1 Leg is created

For the purposes of the formal description, one or more legs are created in the following cases:

- When acall isto be established, i.e. when an incoming Setup or ISUP 1AM is being handled or when acall isto
be forwarded, the incoming leg (legl) and the outgoing leg (leg2) are created before the first CS_gsmSSF
processisinvoked for that call in thisMSC. In particular, this applies before the Call Control Function (CCF)
sends DP_Collected_Info (for originating, forwarded or deflected calls) or
DP_Terminating_Attempt_Authorised (for terminating calls) to the CS_gsmSSF process,

- When the CS_gsmSSF process receives an Initiate Call Attempt Information Flow, an outgoing leg is created.

4.4.6.2 Leg continues to exist
For the purposes of the formal description, aleg continues to exist in the following cases:

- The CCF sends any DP to the CS_gsmSSF the leg will continue to exist at least until the CS_gsmSSF instructs
the CCF to continue its processing for the leg;

- A connection to a called party is not successful and the gsmSCF sends a new Connect Information Flow for that
leg;

- A called party releases her connection and the gsmSCF sends a new Connect Information Flow for that leg;

- The CS_gsmSSF processes either of the Call Party Handling Information Flows Move Leg and Split Leg;

4.4.6.3 Leg is released

Before aleg isreleased the corresponding connection is released. All outstanding reports for the leg are sent to the
gsmSCF and the corresponding call records are closed.
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For the purposes of the formal description, aleg ceasesto exist when any of the following events occurs:

- Thecalling party releases the connection, the CCF sends a DP to the CS_gsmSSF and the CCF receives
Int_Continue or Int_Continue_With_Argument from the CS_gsmSSF process;

- A connection to acalled party is not successful (DPs Route_Select_Failure, O_Busy, O_No_Answer, T_Busy
and T_No_Answer), the CCF sends a DP to the CS_gsmSSF and the CCF and the CCF does not receive
Int_Connect for that outgoing leg from the CS_gsmSSF;

- Thecalled party releases her connection, the CCF sends a DP to the CS_gsmSSF and the CCF does not receive
Int_Connect for that outgoing leg from the CS_gsmSSF;

- The CCF receives Int_Disconnect_L eg from the CS_gsmSSF;

- Thetimer Tcp expires for aleg and the condition "Release if duration exceeded” istrue for that leg;

- The CCF receives Int_Release Call from the CS_gsmSSF.
If acall isreleased, either on instruction from the CS_gsmSSF or on normal call handling without any CAMEL
interaction, then all legsinvolved in the call cease to exist.
4.46.4 Leg is moved

A leg can be moved from one call segment (source call segment) to another call segment (target call segment) asa
result of aMove Leg or Split Leg information flow. When the CSA_gsmSSF receives a Split Leg Information Flow it
creates a new call segment and moves the specified leg into this call segment. When the CSA_gsmSSF receives aMove
Leg Information Flow it moves the specified leg into call segment 1.

A legisno longer contained in the source call segment when the source CS_gsmSSF receives Int_Export_Leg _ack
from the CCF.

A legiscontained in the target call segment when the target CS_gsmSSF receives Int_Import_Leg ack from the CCF.

4.5 Procedures for CAMEL

The SDLsin the present document illustrate how CAMEL modifies the normal call handling. They do not attempt to
show al the details of call handling in nodes that support CAMEL. Relevant parts of 3GPP TS 23.018 [12] apply in
addition to these SDLs. For example, some inputs leading to unsuccessful call attempts are not shown on these
diagrams - corresponding clausesin 3GPP TS 23.018 [12] apply.

Note that in some SDL processes and procedures the Release information flow 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 information
flow.

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 mapping from the SDL procedures to the Intelligent Network concepts apply:

SDL process Description SDL process
specification
CSA_gsmSSF Call Segment Association (CSA). The CSA SDL process distributes the CAP | 3GPP TS 23.078
operations to the appropriate Call Segment(s).
CS_gsmSSF Call Segment (CS). Controls one or more BCSMs. 3GPP TS 23.078
OCH_MSC O-BCSM in VMSC for Mobile Originating call controlling both Leg 1 and 3GPP TS 23.018
Leg 2.

If CAP Disconnect Leg (leg 2) is received at the initial detection point
(Collected_Info), then the call is not routed to the destination and the process
calls the procedure CAMEL_OCH_LEG1_MSC to control Leg 1.

If Answer is received, the process spawns the child process
CAMEL_OCH_LEG2_MSC to control Leg 2 and calls the procedure
CAMEL_OCH_LEG1_MSC to control Leg 1. The handling of the legs after
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SDL process Description SDL process
specification

answer is completely separate.

MT_GMSC T-BCSM in the GMSC controlling both Leg 1 and Leg 2. 3GPP TS 23.018
If CAP Disconnect Leg (leg 2) is received at the initial detection point
(Terminating_Attempt_Authorised), then the call is not routed to the
destination and the process spawns the child process
CAMEL_MT_LEG1_GMSC to control Leg 1. The process MT_GMSC
terminates.

If Answer is received, the process spawns the child process
CAMEL_MT_LEG1_GMSC to control Leg 1 and calls the procedure
CAMEL_MT_LEG2_GMSC to control Leg 2. The handling of the legs after
answer is completely separate.

MT_CF_MSC O-BCSM in the redirecting MSC for Call Forwarding supplementary service, 3GPP TS 23.018
or Call Deflection supplementary service, or for CAMEL-based call
forwarding. This process controls both Leg 1 and Leg 2.

If CAP Disconnect Leg (leg 2) is received at the initial detection point
(Collected_Info), then the call is not routed to the destination and the process
calls the procedure CAMEL_MT_CF_LEG1_MSC to control Leg 1.

If Answer is received, the process spawns the child process
CAMEL_MT_CF_LEG2_MSC to control Leg 2 and calls the procedure
CAMEL_MT_CF_LEG1_MSC to control Leg 1. The handling of the legs after
answer is completely separate.

ICH_MSC T-BCSM in the VMSC controlling both Leg 1 and Leg 2. 3GPP TS 23.018
If CAP Disconnect Leg (leg 2) is received at the initial detection point
(Terminating_Attempt_Authorised), then the call is not routed to the
destination and the process spawns the child process
CAMEL_ICH_LEG1_MSC to control Leg 1. The process ICH_MSC
terminates.

If Answer is received, the process spawns the child process
CAMEL_ICH_LEG1_MSC to control Leg 1 and calls the procedure
CAMEL_ICH_LEG2_MSC to control Leg 2. The handling of the legs after
answer is completely separate.

Assisting_ MSC The process in the MSC to handle an assist request. 3GPP TS 23.078

CAMEL_ICA_MSC O-BCSM for gsmSCF initiated new call, or for new party set-up. This process | 3GPP TS 23.078
controls the new leg.

The following general rules apply:
1 Thereisonly one CSA per CAP dialogue.
2 The CSA controls one or more Call Segments.

3 A Cal Segment controls one or more BCSMs. Due to Call Party Handling, legs may be moved from one Call
Segment to another and new Call Segments may be created. When legs are moved they take their properties with
them, i.e. armed EDPs and pending reports.

4 Legsare not moved between BCSMs.

5 Theactive legsin the same Call Segment have a voice connection. They hear each other and the same in-band
tone and announcements. The following exceptions exist:

- Apply Charging IF: the warning tone associated with the Apply Charging |F is played to asingle call party in
the Call Segment.

- Play ToneIF: the flexible tone from the Play Tone IF may be played to asingle call party in the Call
Segment.

The following diagrams shows the overall architecture for the SDL diagrams.
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Figure 4.9-1: Outgoing case (gsmSSF relay)
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Figure 4.9-2: Outgoing case (direct path gsmSCF to gsmSRF or assist with relay)
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Figure 4.9-3: Terminating GMSC case (gsmSSF relay)
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Figure 4.9-4: Terminating GMSC case (direct path gsmSCF to gsmSRF or assist with relay)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 61 ETSI TS 123 078 V5.11.0 (2006-06)
gsmSCF gsmSCF
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NOTE: The ICH_MSC may also be connected via an A interface to the terminating Mobile Station.

Figure 4.9-5: Terminating VMSC case (gsmSSF relay)
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The ICH_MSC may also be connected via an A interface to the terminating Mobile Station

Figure 4.9-6: Terminating VMSC case (direct path gsmSCF to gsmSRF or assist with relay)
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Figure 4.9-7: Assisting case
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Figure 4.9-8: gsmSCF initiated call case (gsmSSF relay)

4.5.2 Handling of mobile originated calls

4521 Handling of mobile originated calls in the originating MSC

The functional behaviour of the originating VM SC is specified in 3GPP TS 23.018 [12]. The procedures specific to
CAMEL are specified in this subclause:

- Procedure CAMEL_OCH_MSC INIT,;
- Procedure CAMEL_MO Dialed_Services,
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- Procedure CAMEL_OCH_MSC_ALERTING;

- 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 DISC3;

- Procedure CAMEL_OCH_MSC_DISC4;

- Procedure CAMEL_Disconnect CTR_SRF;

- Procedure CAMEL_OCH_ETC;

- Procedure CAMEL_OCH_CTR;

- Procedure CAMEL_Start TNRYy;

- Procedure CAMEL_Stop TNRy;

- Procedure CAMEL_Store Destination Address;

- Procedure CAMEL_Modify CUG _Info;

- Procedure CAMEL_N_CSI_CHECK_MSC;

- Procedure CAMEL_OCH_LEG1_MSC;

- Procedure CHECK_DIGIT_STRING_MSC;

- ProcessCAMEL_OCH_LEG2 MSC;

- Process CAMEL_OCH_RECONNECT_MSC;

- Procedure CAMEL_EXPORT_LEG _MSC;

- Process CAMEL_O _CHANGE_OF POSITION_MSC.

NOTE: Procedure CAMEL_OCH_MSC_DISC3 appliesto CAMEL Phase 1 only.
The procedure Send_Access Connect_If Required is specified in 3GPP TS 23.018 [12].

The procedure CAMEL_OCH_LEG1 MSC supervises the originating party only. The process
CAMEL_OCH_LEG2 MSC supervises the terminating party only. Hence, signals from the BSS are received by the
procedure CAMEL _OCH_LEG1 MSC and signals from the destination exchange are received by the process
CAMEL_OCH_LEG2 MSC.

The following paragraphs give details on the behaviour of the MSC in the procedures CAMEL_OCH_MSC _INIT,
CAMEL_OCH_ETC, CAMEL_OCH_ANSWER and CAMEL _Store Destination_Address.

45211 Actions of the MSC on receipt of Int_Error
The MSC checks the default Call Handling parameter in the relevant CSl.

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 MSC continues processing without CAMEL support. It sends
Send_Info_For_Ougoing_Call to the VLR and waits in state Wait For MO_Call_Result.
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45212 Actions of the MSC on receipt of Int_Continue

The MSC continues processing without any modification of call parameters. At DP Analysed_Information it sends Send
Info For Ougoing Call information flow to the VLR and waits in state Wait For MO_Call_Resullt.

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 signal. Call parameters which are not included in the
Int_Continue_With_Argument signal are unchanged.

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

45214 Actions of the MSC on receipt of Int_Connect

The M SC 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 MS. Call parameters which are not
included in the Int_Connect signal are unchanged.

Signalling limitations or regul atory 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 Collected Information the MSC sets the O-CSl suppression parameter. If D-CSI and N-CS| are not present, the
MSC sends a Send Info For Outgoing Call to the VLR and waitsin state Wait For MO_Call_Resullt.

At DP Analysed Information it sets the D-CSI 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 signal isused. The MSC then releases all call resources and the procedure
CAMEL_OCH_MSC_INIT ends.

45216 Actions of the MSC on receipt of Int_Disconnect_Leg (Leg 2)

If the MSC receives Int_Disconnect_Leg (Leg 2) signal from the gsmSSF, in response to an Initial DP information
flow, the MSC will continue the handling of the calling party (Legl) without routeing the call to a destination.

45.2.1.7 Actions of the MSC on receipt of Int_Apply_Warning_Tone
This section appliesto al call cases. The MSC will play atone to the indicated leg or call segment.
The following special cases exist when there is already an existing tone to aleg or call segment:

1 If the MSCisplaying atoneto aleg and the Int_Apply_Warning_Tone instructs the MSC to play atone for
another leg (in the same or adifferent call segment), then the tones will be played independently;

2 Thetonesfor different call segments are independent;

3 Ifthe MSCisplaying atoneto aleg and the Int_Apply_Warning_Tone instructs the MSC to play another tone
for that leg, then the MSC will stop the existing tone and the latter tone will be played for that leg.

4 If the MSC isplaying atoneto acall segment and the Int_Apply_Warning_Tone instructs the MSC to play
another tone for that call segment, then the MSC will stop the existing tone and the | atter tone will be played for
that call segment.

5 If the MSC is playing atone for the call segment and the Int_Apply_Warning_Tone instructs the M SC to play
another tone for aleg in that call segment, then the particular leg shall hear (as an MSC option) either:
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a Thelatter tone only, or
b Two tones. Asan MSC option, the two tones may be played in parallel or in a sequence.
The other leg(s) shall keep hearing the (old) call segment tone.

6 If the MSCisplaying atone for aleg and the Int_Apply_Warning_Tone instructs the MSC to play another tone
for that call segment, then the particular leg shall either hear (as an MSC option):

a Thelatter tone only, or
b Two tones. Asan MSC option, the two tones may be played in parallel or in a sequence.

The other leg(s) shall start hearing the new call segment tone.

45218 Action of the MSC in procedure CAMEL_OCH_MSC_ANSWER

If the MSC received a destination address from the GM SC in the ISUP Answer or Connect Message, the MSC relays
the destination address to the gsmSSF in the Int. DP_O_Answer signal.

NOTE 1: The sending of e-parameters by the gsmSCF after receiving the DP_O_Answer indication may be to late.

NOTE 2: If the MO call is not subject to Basic OR, then the destination address is generated by the MSC. If the
MO call is subject to Basic OR, the MSC will receive adestination address from the GMSC in the ISUP
Answer or Connect Message.

45.2.1.9 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 PLMNSs.

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 "1n Band Information".

4.5.2.1.10 Procedure CAMEL_OCH_LEG1_MSC

The Int_ DTMF_Digit_Received information flow is received from an internal processin the MSC that receives DTMF
signalling from the MS. The handling of the internal process that receives DTMF signalling is out of scope of the
present document. The playing of the received DTMF tones to the other partiesin the call segment is out of scope of the
present document.

4.5.2.1.11 Process CAMEL_O_CHANGE_OF_POSITION_MSC
The signals HANDOVER COMPLETE and HANDOV ER PERFORMED are specified in 3GPP TS 48.008 [39].

Signals RELOCATION REQUEST ACKNOWLEDGE, LOCATION REPORT and LOCATION REPORTING
COMMAND are specified in 3GPP TS 25.413 [33].

45.2.1.12 Procedure CAMEL_Start_ TNRy

The recommended value range for the default TNRy timer for CAMEL handling is 10 seconds to 3 minutes.
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Procedure CAMEL_OCH_MSC_INIT

r-—--—-——-— -~ - - -~ -~ - -~ -~ -~ -~ - - - - - == o
|

‘/* Procedure in the MSC to perform*
1 CAMEL handling for an outgoing
icall request */

No

Result:=
pass

CAMEL_
Invocation
= True

Allocate
call reference
number

Answer_Received :

False

Store original
call parameters

Int_Invoke_
(O-Csl)

Wait_for_
gsSmSSF_
ked

1(4)

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

Int_error

Result:=
fail

Int_gsmSSF
Invoked

Int DP_
Collected_

DP_
Collected_
NiQ

Int_O_Exception

Result:=
fail

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

‘[/7*7P7rc;c7e7dij;e in the MSC to perform

' CAMEL handling for an outgoing
i call request */

Le

g2_Disconnected

o

DP_Collected_Info,
Leg2_Disconnected

DP

Collected
Nio

2(4)

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

Int_Disco

Leg (legl)

nf:t_

Int_Error

Int_Continyé_
With_Argursent

Int_Conne

Int_Contin<

<

re

CAMEL _
_Modify_

al

Yes

CUG_Info

'Modify call
rameters wit

Progress

CAMEL _
_Modify_
__CUG _Info

'Modify call
arameters wit
eived informat

f

re

Abort

Release
transactior

Result:
fail

Result:=
Pass

Figure 4.10-2: Procedure CAMEL_OCH_MSC_INIT (sheet 2)
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Procedure CAMEL_OCH_MSC_INIT 3(4)
;[l;grcggeidlj;ei i;l j[ﬁe: I(/Iisicitz)ipie;fg)rinq Y /* Signals to/from the right are to/from
i CAMEL handling for an outgoing | the gsmSSF if not otherwise stated. */

|

|

i call request */

'ﬁp_ g DP_Collected_Info,
_Collected_ Leg2_Disconnected

Int_Disconpéct ll[lt_Estains — Int_Connegt To_
Leg (leg2) Ci'm’grﬁon Resource

Int_Disconn
Leg_ack

L CAMEL_OCH_ETTC CAMEL_OCH_GCTR
\ \

Leg2_Disconnected %
. No Yes

Int_Contin< {/T/tﬂ?%mm{ré .
fh_Argumen Result:=

fail

'Modify call

arameters wit :: Ei

Result :=
Legl only

Figure 4.10-3: Procedure CAMEL_OCH_MSC_INIT (sheet 3)
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Procedure CAMEL_OCH_MSC_INIT

'+ Procedure in the MSC to perform

| CAMEL handling for an outgoing
i call request */

4(4)

/* Signals to/from the left are
to/from the BSS; signals to/from
the right are to/from the gsmSSF. */

DP_Collected_info,

Wait_For_MO_Call_Result,
Leg2_Disconnected

Int_ DP_O_Abandon

)P_O_Abandon

Int_contint<

Int_Continué_
With_Argument

L

N

Result:=
fail

Figure 4.10-4: Procedure CAMEL_OCH_MSC_INIT (sheet 4)
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Procedure CAMEL_MO_Dialled_Services 1(3)
‘7*7I5r5<7:édiuiré ;nitﬁé i\/lis:é tioi ) T} /* Signals to/from the left are
| process CAMEL dialled services to/from the BSS; signals to/from
for mobile originated calls */ | the right are to/from the VLR. */

N
7]
CAMEL _
SDS_MO_INI
Fail Abort
Result?
Pass
'Set D-CSI
suppression’
CAMEL_
DS_MO_INIT

CAMEL_OCH
MSC1

Result:= Reconnect:=
Fail True

Fal|/\
Result?

Abort

'Set O-CSlI
suppression’

Send Info
Reconnecte

Wait_For W ait_For
MO_Call_ | Reconnected_Call_

Figure 4.11-1: Procedure CAMEL_MO_Dialled_Services (sheet 1)
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Procedure CAMEL_MO_Dialled_Services

2(3)
/* Procedure in the MSC to /* Signals to/from the left are
process CAMEL dialled services:

to/from the BSS; signals to/from
for mobile originated calls */ the right are to/from the VLR. */

Complete Send Info Release
Call For Outgofk transactio
Call Negati
Respopse
'Destination
address = | [ g I wpr—
Called Par N -eeeeee H _ 18
Number‘ty Int_O_Excepion togsmSSF ----- MSC DISCA
Result:= Result:= Result:=
Pass Fail Fail

¥ ®

Figure 4.11-2: Procedure CAMEL_MO_Dialled_Services (sheet 2)
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Procedure CAMEL_MO_Dialled_Services

3(3)
/* Procedure in the MSC to /* Signals to/from the left are
process CAMEL dialled services:

to/from the BSS; signals to/from
for mobile originated calls */ the right are to/from the VLR. */

Wait_For_
Rgconnected_Call_

Send Info por
Reconnec{{Call Ack Reconnected Call

Release
transactio

to gsmSSF
e T —
address = 1
Called Party FAMEL_OCH|
Number' MSC_DISCA
Result:= Result:= Result:=
Pass Fail

&  ©

Figure 4.11-3: Procedure CAMEL_MO_Dialled_Services (sheet 3)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 73 ETSI TS 123 078 V5.11.0 (2006-06)

Procedure CAMEL_SDS MO _INIT 1(3)
‘r/; 7F’7rc;cie7d[1 rieiiril iﬁé l\i/léat(i)ip;al:farin{ N /* Signals to/from the left are

|CAMEL handling for a subscribed
| Dialled Service */

to/from the BSS; signals to/from the right are
to/from the gsmSSF. */

Result= CAMEL _
Pass

Allocate Call
Reference Number

L
K

Store Original
Call Parameters

Int_Invoke_
gsmSSF

Wait_for_
gsmSSF_Invoked

Release
transactiorn

Int_gsmSSF
Invoked

Int DP_
Analysed_
N1Q

DP_
Analysed_
NiQ

Int_O_Exception

Result:=
Abort

Figure 4.12-1: Procedure CAMEL_SDS_MO _Init (sheet 1)
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Procedure CAMEL_SDS MO _INIT

r
|

I Procedure in the MSC to perform

| CAMEL handling for a subscribed
| Dialled Service */

2(3)

/* Signals to/from the left are
to/from the BSS; signals to/from the right are
to/from the gsmSSF. */

Int_Release” Release
call < Int_Error Int_Conne< transaction
L
’\
CAMEL_
_Modify_
_CUG_Info
No
Int DP_O_
Abandon
Result:= Result:= Result:=
Fail Pass Abort

Figure 4.12-2: Procedure CAMEL_SDS_MO_INIT (sheet 2)
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Procedure CAMEL_SDS MO _INIT 3(3)
;[/:*birc;geid[l;ei i?] 7tﬁe: I(/Iisicit;pie;férirr?[ Y /* Signals to/from the right are to/from
1 CAMEL handling for a subscribed | the gsmSSF if not otherwise stated. */

|

|

| Dialled Service */

DP_Analysed_Info

Int_Establish” Int_Connect To
Tempora_r Resource
Connection

CAMEL_OCH_ETC CAMEL_OCH_C[ITR
\ \
No Yes
Result:=
fall

P_Analysed
_Info

Figure 4.12-3: Procedure CAMEL_SDS_MO_INIT (sheet 3)
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Procedure CAMEL_NDS_MO_INIT 1(3)
&*Frééédiuiré ;nitﬁé MS?(S Eoi F;eirfioirr; N T} ﬁ /* Signals to/from the right are
CAMEL handling for a network to/from the gsmSSF. */

| Dialled Service for mobile originated calls*/, |

Result= CAMEL _

Pass

Allocate Call
Reference Number

k
K

Store Original
Call Parameters

Int_Invoke_

‘.

Release
transactiorn

Invoked

Int DP_
Analysed_
N1Q

DP_ Result:=
Analysed_ Abort
Nnio

Int_O_Exception

Figure 4.13-1: Procedure CAMEL_NDS_MO_INIT (sheet 1)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5

77

ETSI TS 123 078 V5.11.0 (2006-06)

Procedure CAMEL_NDS_MO_INIT

‘/* Procedure in the MSC to perform
i CAMEL handling for a network

| Dialled Service for mobile originated calls*/,

DP_
Analysed_
n1o

2(3)

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

Call

Int_Relea

<

Int_Error

Int_Conne<

Release
transaction

2
’\
CAMEL _
_Modify
Yes _CUG_Info
Result:= Result:=
Fail Pass

Int DP_O_
Abandon

Result:=
Abort

Figure 4.13-2: Procedure CAMEL_NDS_MO_INIT (sheet 2)
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Procedure CAMEL_NDS_MO_INIT 3(3)
i?*ilgric);:éciuiré }nitB;MiSié Eoi r;e:rfioirrﬁi N T; /* Signals to/from the right are to/from
i CAMEL handling for a network | the gsmSSF if not otherwise stated. */

| Dialled Service for mobile originated calls*/,

Dé_Analysed_l>fo

Int_Establish” Int_Connect To
Tempora_r Resource
Connection

CAMEL_OCH_ETC CAMEL_OCH_C[ITR
No Yes
Result:=
fall

P_Analysed
_Info

Figure 4.13-3: Procedure CAMEL_NDS_MO_INIT (sheet 3)
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Procedure CAMEL_OCH_MSC_ALERTING 1(3)
wr/’: Erééédhré]ﬁ tFu; l(/liséitc; T} * Signals to/from the left are
linform the gsmSSF that the to/from the BSS; signals to/from
Lcall is in the alerting phase */ the right are to/from the gsmSSF if
””””””””” not otherwise stated. */
No o o
. _, To destination
| :exchange
- - - - - -
|
Result:= !
pass Int DP_O_ }
Term_Seized !
(- - - - - - - -~ | - - - - - - -~
R _JFromdestination | | ermal
| A | 'exchange Lo
. 2 From destination ed —------————- L
1 | exchange ! o
: ”””””” | : |
| | | | | | o |
‘ | ! |
- {Answer Int_Release Int_Continu< Release L - - -|Release L {TNRy
| expired
|
|
| | | ; |
— pp— !
Result=: - {Release Result:= Int_DP_O_A%don L - - |Release
Answer | pass
|
|
! ‘ ase cause=
| Result= no answer from-user ?
! esult= DP_O_Abando Yes
! Release
! No
|
|
|
I Int_continue, : CAMEL_OCH | CAMEL_OCH |
} With_Argqu 'nt—cont'nu< MSC1 MSC2
1 S \
|
,,,,,,,,, .
To destination ‘< 7777777777777777777777777 Release
exchange !
7777777777 Fail Reconnect
Result?
Continue,
Release
Result:= Result:= Result:=
fail Release reconnect

Figure 4.14-1: Procedure CAMEL_OCH_MSC_ALERTING (sheet 1)
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Procedure CAMEL_OCH_MSC_ALERTING 2(3)
wr/’: I;raéédalje]r; tFu; l(/liséitc; T} * Signals to/from the left are
linform the gsmSSF that the to/from the BSS; signals to/from
rcallis in the alerting phase */ the right are to/from the gsmSSF if
oo ‘ not otherwise stated. */
DF{_O_Term_Seizkad
—T—
\ \
Int_Continue/
Int_Error With_Argung
No ault
handling =
contue eall 2
Yes
777777777 a
. . | —
To destination | _ |pajease Result:=
exchange ! Pass

Result:=
fail

Figure 4.14-2: Procedure CAMEL_OCH_MSC_ALERTING (sheet 2)
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Procedure CAMEL_OCH_MSC_ALERTING

3(3)

W‘,} /* Signals to/from the left are
linform the gsmSSF that the to/from the BSS; signals to/from
call is in the alerting phase */ !

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

( >— DP_O_Term_Seized
Int_Establish Int_Connect To_
Temporary © Resource
Connection
CAMEL_OCH_ETIC CAMEL_OCH_CTIR
\ |
Fail ELSE
Result?
Result:= Result:=
fail Answer
\

Figure 4.14-3: Procedure CAMEL_OCH_MSC_ALERTING (sheet 3)
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Procedure CAMEL_OCH_MSC_ANSWER 1(3)
;[/:kiPirc;cie;:i[Jrieiiﬁ }ﬁé I(/Iisicitaw@ [* Signals to/from the left are
‘handle an outgoing call ¥/ to/from the BSS; signals to/from
! the right are to/from the gsmSSF if
not otherwise stated. */
Result:=
pass
Answer_Received :=
True
DP_O_Answe|
[ [ [ e
| S
Int_Continge Int_Releas Release Release < ---- From destination
rexchange
Result:= CAMEL_OCH|| CAMEL_OCH |
pass Release MSC_DISCL1 MSC_DISC2
r {Release
| Yes
1
|
1
|
! Yes
,,,,,,,,,, o No Answer_Received :=
To destination | | False
G Release Release
exchange !
77777777777 |
Result:=
Result:= reconnect
fail

Figure 4.15-1: Procedure CAMEL_OCH_MSC_ANSWER (sheet 1)
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Procedure CAMEL_OCH_MSC_ANSWER

r
|
|

To destination | _ |
exchange !

/* Procedure in the MSC to
‘handle an outgoing call ¥/
|

o
1\

Release

Release >

Result:=
fail

3

No

DP_O_An swea

——

2(3)

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

Int_Contin
Int_Error =

—=Iro With_Argu

Default call handling =

continue call ?

Yes
Result:=
Pass

Figure 4.15-2: Procedure CAMEL_OCH_ANSWER (sheet 2)
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Procedure CAMEL_OCH_MSC_ANSWER 3(3)
;[/:kiPirc;cie;:i[Jrieiiﬁ }ﬁé I(/IisicitE)T\ﬁ /* Signals to/from the right are to/from
‘handle an outgoing call ¥/

the gsmSSF if not otherwise stated. */
|

< >— DP_O_Answer

Int_Establish” Int_Connect_To_
Temporq AN Resource
Connection

CAMEL_OCH_ETC C

S

AMEL_OCH_CTR
\ \

e

No

Yes

Result:=
fail

Figure 4.15-3: Procedure CAMEL_OCH_ANSWER (sheet 3)
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Procedure CAMEL_OCH_MSC1 1(3)

r-r-r—-——~—~~~~""~"~“"“"““~"“~“"~“ -~~~ o
|

[* Procedure in the MSC in theg\ﬁ Signals to/from
|

|

|

|

|

|

'case of CAMEL handling to
iconnect a call at DP Busy,
'Route select failure. */

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

Busy
Subscriber Absent

Other cause

Int_DP_Route_
Int_DP_O_Busy

DP_O_Busy

Int_Connect

; Int_Continué_
Int_Contln< With_Arguenint Int_Error Int_ReIeas%all

CAMEL_ ‘ N N N
_Modify_
_CUG_Info

Modify call
parameters with
received information

Result::t Result:=
reconnec continue
\

Figure 4.16-1: Procedure CAMEL_OCH_MSC1 (sheet 1)
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Procedure CAMEL_OCH_MSC1 2(3)

I+ Procedure in the MSC in the. Signals tffrom the left are

'case of CAMEL handling to | to/from the BSS; signals to/from
|
|
|
|
|

iconnect a call at DP Busy, the right are to/from the gsmSSF if
'Route select failure. */ not otherwise stated.

DP_O_Busy
DP_Route_Select_Failure

Release

Int_DP_O_Abandon

. Int_Contin
Int ntin — —
—co < With_Argument
[\
Result:=
continue

Figure 4.16-2: Procedure CAMEL_OCH_MSC1 (sheet 2)
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Procedure CAMEL_OCH_MSC1 3(3)
‘[/;7P7rc7>cie7d7u;é iinitf;é R/Iisici iinitt;; . Signals to/from the right are to/fro
'case of CAMEL handling to the gsmSSF if not otherwise stated.

iconnect a call at DP Busy,

-9
|
|
|

; Route select failure. */ !

|

DP_Route_Select__Failure
DP_O_Busy

Int_Establish” Int_Connect To
Temporar Resource \_
Connection

CAMEL_OCH_ETC CAMEL_OCH_QTR
\ \
No Yes
Result:=
continue

-

Figure 4.16-3: Procedure CAMEL_OCH_MSC1 (sheet 3)
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Procedure CAMEL_OCH_MSC2 1(3)

r-—-r—-—~~>"~"~""~""~>-~"~“"~“=—~—~ " ° 7 o
|

/* Prodecudure in the MSC tol, Signals to/from

| the right are to/from the gsmSSF if
|

|

iconnect a call at DP
No_Answer */

not otherwise stated.

No

Int_DP_O_No_Answer

er

; Int_Continyé_
Int_Conne< Int_Cont|n< With_Arquént Int_Error Int_ReIeas<Call

CAMEL_ _
_Modify Int_O_Exception
__CUG_Info

Modify call
parameters with
received information

DF

Result:= Result::t Result:=
continue reconnec release
[ N

Figure 4.17-1: Procedure CAMEL_OCH_MSC2 (sheet 1)
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Procedure CAMEL_OCH_MSC2 2(3)

| -

1/* Prodecudure inthe MSC to 1®

i connect a call at DP -

'No Answer */ Signals to/from the left are

L T - \ to/from the BSS; signals to/from
the right are to/from the gsmSSF if

not otherwise stated.

I:{P_O_N o_Answ}r

Release

Int_ DP_O_Abanhdon

; Int_Continu
Int_contin — —
—cont u< With_Argung

Result:=
fail

0y

Figure 4.17-2: Procedure CAMEL_OCH_MSC2 (sheet 2)
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Procedure CAMEL_OCH_MSC2 3(3)

:7*7I5rc7)cieicadiu;e7iﬁ {hé ;Vlisicitg) T\ Signals to/from the right are to/from

| connect a call at DP T the gsmSSF if not otherwise stated.
No_Answer */ I

|
LT |

I:{P_O_N o_Answ}r

Int_Establish Int_Connect,/To_
Temporary ¢ Resource

Connection

CAMEL_OCH_ETIC CAMEL_OCH_CTIR

No Yes

Result:=
release

dP_O_N o_Answ}r

Figure 4.17-3: Procedure CAMEL_OCH_MSC2 (sheet 3)
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Procedure CAMEL_OCH_MSC _DISC1

'/ Procedure in the MSC to performT\ﬁ
i handling for a call release */

1(1)

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

|

No

Int_DP

O _Disco nne}
[*legld =1 *

DP_

_Disconnect_.

Int_Error Int_Release{Call Int_Continu<

k k

Int_Continue/
With_Argument

Int DP_
O_Disconnect
[*legld =2 *

P_O_Disconnect

Release < --- _ From destination
|exchange

0y

Int_Continue/ ;

With.. Argurrg Int_Conti nu< Int_Error Int_R eleaseé
N 2

result:= result:=

normal_ CAMEL_

handling handling

0y

Figure 4.18-1: Procedure CAMEL_OCH_MSC_DISC1 (sheet 1)
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:
|

* Procedure inthe MSC to performT\ﬁ
i handling for a call release */

Procedure CAMEL_OCH_MSC_DISC2

No

1(2)

/* Signals to/from the left are
to/from the BSS or the process
MT_GMSC; signals to/from

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

result:=
nooma_ | T TTTTTTToT- h
handling nmay have avalue _ _ | —
of 2 or higher ! =
[ \
; Int_Continu Int_Release,
Rel Int ntin — — — Int_error Int nnect
elease ' Co |u< With_Argung Gl _erro _Connec
N N ‘
CAMEL_
_Modify_
CU(.\; Info
DP O Modify call
Disconnect 1 parameters with
— received information
Answer Received [=
. False
Int_Error Int_Continu Int_Continug” Int_Release<Call
With_Argument
L ‘ Result:=
reconnect
result:= result:=
CAMEL_ normal_
handling handling
\ N

Figure 4.19-1: Procedure CAMEL_OCH_MSC_DISC2 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC2

'/ Procedure in the MSC to performT\ﬁ
i handling for a call release */ ‘

DP_O_
Disconnect_n

2(2)

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

Int_Establish
Temporary <
Connection

CAMEL_OCH_ETIC

Int_Connec
Resource

@_

CAMEL_OCH_C

MR

No

DP_O_
Disconnect_n

Yes

Result:=
release

0y

Figure 4.19-2: Procedure CAMEL_OCH_MSC_DISC2 (sheet 2)
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Procedure CAMEL_OCH_MSC_DISC3 CAMOD3_1(2)

'+ Procedure in the originating VWMSC _~ 1°
1to handle premature release of a CAMEL call*/
| |

No

Int_ O_

_Exception to gsmSSF

Figure 4.20-1: Procedure CAMEL_OCH_MSC_DISC3 (sheet 1)
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Procedure CAMEL_OCH_MSC_DISC4 1(1)

* Procedure inthe MSC to perform 1 Y
| CAMEL handling for a call release */

| | /* Signals to the right are to
”””””””””””” the gsmSSF */

r o
| [

N Int_Continu
Int it — =
nicon |nu2< With_Argung
2 |

Figure 4.21-1: Procedure CAMEL_OCH_MSC_DISCA4 (sheet 1)
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Procedure CAMEL_Disconnect CTR_SRF 1(2)
: I;;o;:édiu;eiia ;hé 7M7$7Ci 777777 T\ Signals to/from the right are

'to handle releasing of the SRF T to/from the SRF;

{ina Connect To Resource situation

Int_Disconnec
SRF

Await_SRF_
Disconnection

Int_SRF_

Release
Released

Figure 4.22-1: Procedure CAMEL_Disconnect_CTR_SRF (sheet 1)
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Procedure CAMEL_OCH_ETC 1(4)
lfpfr&cé&&é |7nithieil\isi(5 T\ Signals to/from the left are to/from
1to handle a temporary T the BSS;
rconnection [ signals to/from the right are
CTT T ‘ to/from the gsmSSF;

if not otherwise stated.
R
L To CAMEL
Initial _ O SAMEL_
Assisting_MSC
| -
Address or SRF
S
Send_Alerting_ || _  Procedure defined
If_Required ! in3GPP TS 23.018
Wait_For_
Assisting_ACM
N
1From CAMEL _
Release Release < - - - Assisting_MSC
lor SRF
Int_ETC_Faile
Answer
eceive
True False
Result:=
pass
Int_ TC_
Released
N
1'To CAMEL_ l
Release - Assisting_MSC
ror SRF Int_Continue/
””””” With_Argument
L |
T 'ToCAMEL_
Release -1 To SELF Release - Assisting_MSC
[ ror SRF
Result:= Result:=
pass fail

2

Figure 4.23-1: Procedure CAMEL_OCH_ETC (sheet 1)
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Procedure CAMEL_OCH_ETC

N

| \
'to handle a temporary
connection

|
L |

Wait_For_
Assisting_ACM

2(4)

Signals to/from the left are to/from

the BSS;

signals to/from the right are

to/from the CAMEL_Assisting_MSC or SRF.

Address
Complete

Wait_For_
Assisting_
Answer

Answer

Yes
,,,,,,,,,,,, . S
: Send_Access Send_Access I -
Procedure defined — 1 — 1 Procedure defined
; ~q| Connect Progress Progress Connect_ [~
| — — |
,IT ?9'?'? T? ,2?'9%8,‘ If Re‘quired N g If Re‘quired LIrECEFjFi T% ,2%'91,8,

othwa
ugh connectign
No I f

Connect

Int_Temporal
Connection
Established

Temporary_
Connection_
Established

Figure 4.23-2: Procedure CAMEL_OCH_ETC (sheet 2)
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Procedure CAMEL_OCH_ETC 3(4)

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

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

if not otherwise stated.

Temporary_Connection_Established
Wait_For_Assisting_Answer

Int_Disconnect_ Int_Disconngct_
FromCAMEL_ |Fomard Forward_
Release < ---- Assisting_ MSC Connegtion i
1or SRF
Int_ TC_ Int. TC_
Released Released
ToCAMEL_
Int_TC Int._ DP_O Result:= 0 _
Released Abandon — pass Assisting_MSC | - |Release
or SRF |
] Result:=
pass
b
| To CAMEL_
Release - Assisting_MSC
ror SRF
SRR
Release -To SELF
|

Result:=
pass

Figure 4.23-3: Procedure CAMEL_OCH_ETC (sheet 3)
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Procedure CAMEL_OCH_ETC

,,,,,,,,,,,,,, -
I

1to handle a temporary
connection

|
L |

R

4(4)

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

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

if not otherwise stated.

Temporary_Connection_Established,
Wait_For_Assisting_ACM,
Wait_For_Assisting_Answer

SN > _| From outgoing leg.

| 'ISUP

Release

Int TC_
Released

Release

Release

Result:=
pass

Connect -—-

Int TC_
Released

Release

Result:=
Answer

- Assisting_MSC
ror SRF

Figure 4.23-4: Procedure CAMEL_OCH_ETC (sheet 4)
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r--r—-——-—~~~ -~~~ -~ “-“" - - —-—°=-°7777 N

; Procedure in the originating MSC R
1to handle a Connect To Resource
| operation |

Procedure CAMEL_OCH_CTR

Int_Invoke__

Await_SRF_
_Initialisation

Int_SRF_ ‘
Connectiofi,_~ ~ ~ - from SRF
1 |

Int_CTR_Failed

Result:=
pass

Connect SRF t¢

Int_SRF_
Connected

the call

195]

end_Alerting
If_Required

No

Int_SRF_Co

|
ﬁfrom SRF
|

roughs
onnectio
re ? Yes

1(5)

Signals to/from the left are

to/from the BSS;

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

end_Access|| ' procedure defined

Connect If_|[ "y 3Gpp TS 23.018
required L

1§8)]

ected

Figure 4.24-1: Procedure CAMEL_OCH_CTR (sheet 1)
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Procedure CAMEL_OCH_CTR 2(5)

r--r—-——~—~~-~~"“~"~"“~“"“~“"“~“"“"“—“"—"°=- 7777 -
; Procedure in the originating MSC '
1to handle a Connect To Resource

Signals to/from the left are
| to/from the BSS;
| signals to/from the right are to/from

| operation ‘
””””””””””””” the gsmSSF if not otherwise stated.
o Int_Disconnect
_ _ |Int_Disconnect
Release < ----From SRF Forward_ < Forward_ - Release
7777777777 Connection Connection_
With_Argument

Int_SRF_Released
CAMEL_Disconnect_

CTR_SRF
Result:= CAMEL_Disconngct_ Int DP_O_
pass CTR_SRF Abandon
777777777 "
|
To SELF - - 1Release
|

Int_SRF_Released Int_continuée

<
Result:= Waif_For_Disconnect_
pass Forward_Connection

Int_Disconpéct_
Forward_Coanection

CAMEL_Disconnect_
CTR_SRF

Int_SRF_Released

Result:=
Fail

8

Figure 4.24-2: Procedure CAMEL_OCH_CTR (sheet 2)
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Procedure CAMEL_OCH_CTR 3(5)
(F;ri)éécidré }nititw;aioiriéihétiir{gil\illisicwpﬁ Signals to/from the right are to/from
1to handle a Connect To Resource | the gsmSSF.
|operation | Signals to/from the left are to/from
””””””””””””” the SRF.

Relay
—
Int_Prompt Int Speciali Int_Promp
. Specialized_
nt And_Collett _ Ressourcé_Report And_Colle
User_Infarmation

Int_Play_ Int_Prompt_
Announcement And_Collect_
U';\?r_lnformatlon

Relay

Int_Specialized
Ressource_Report

Figure 4.24-3: Procedure CAMEL_OCH_CTR (sheet 3)
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Procedure CAMEL_OCH_CTR

r--—~>—~>"~.~"“~"~“""~>“""-°~"T"°-~"“—"~—""° o
| [

Procedure in the originating MSC 1 Y
'to handle a Connect To Resource
operation [

|
L |

Await_SRF_|Initialisation

Answer

4(5)

Signals to/from the left are

to/from the BSS;

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

eceivel
True

1%
~

CAMEL_Disconne
CTR_SRF

Int_SR F_Re%ed

Release

Result :=
pass

False

Int_Continue/
With_Argument

Int_conti nuE<

]

C

h oS

MEL_Disconne
CTR_SRF

o
-~

Int_SRF_Relegsed

Result :=
Fail

Figure 4.24-4: Procedure CAMEL_OCH_CTR (sheet 4)
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Procedure CAMEL_OCH_CTR

r--—~>—~>"~.~"“~"~“""~>“""-°~"T"°-~"“—"~—""° o
| [

Procedure in the originating MSC

Relay,
Await_SRF_Initialisation

o __J_____ >,,,

,,,,,,,,,,,,,,,, S 4 From outgoing leg.

5(3)

Signals to/from the left are

to/from the BSS;

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

| 'ISUP

1to handle a Connect To Resource T
L operation !
e
|
|
1
|
Release -—-
CAMEL_Disconnect
CTR_SRF
Int_ SRF_Relegsed
777777777 a
Release

Result:=
pass

Answer -

|
|
|
|
Connect -—-

CAMEL_Disconne
CTR_SRF

Int_SRF_R e%&ed

1%}
~

Result:=
Answer

0y

Figure 4.24-5: Procedure CAMEL_OCH_CTR (sheet 5)
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Procedure CAMEL_Start TNRy 1(2)

,,,,,,,,,,,,,,,,, -

|
; Prodedure in MSC to start
ithe timer TNRy |
|

_ DP O_No_Answer or
'DP T_No_Answer armed?

Yes

.

Yes

Start TNRy
with received
time value

K

[da)

Start TNRy with
default value

0y

Figure 4.25-1: Procedure CAMEL_Start_TNRy (sheet 1)
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Procedure CAMEL_Stop_TNRy 1(2)

'Procedure in the MSC'*
1 to stop the timer TNRy |
| |

Stop TNRy

Figure 4.26-1: Procedure CAMEL_Stop_TNRYy (sheet 1)
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Procedure CAMEL_Store_Destination_Address 1(2)

| -

; Procedure in the MSC to R
| store the destination address,
| for an originating call leg, |

' roaming leg or forwarding Ieg; Procedure CAMEL_Store_Destination_Addres%

******************* FPAR IN OR, Forwarding

Store destination address
(Destination address,
OR, Forwarding)

X

Figure 4.27-1: Procedure CAMEL_Store_Destination_Address (sheet 1)
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Procedure CAMEL_Modify CUG_Info 1(2)
' Procedure in the MSC to modify CUG
rinformation for the call as instructed
' by the gsmSCF via the gsmSSF. */

Yes CUG Interlock
present?
No
ves CUG Outgoing
Access present?

No

Modify CUG
parameters with
received info

Remove CUG
parameters
from call info

Non-CUG call
present in SlI12?

! If both Interlock Code and Outgoing
~ 7 Access are received from gsmSCF,
1then both parameters shall be used

- -
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

Figure 4.28-1: Procedure CAMEL_Modify_CUG_Info (sheet 1)
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Procedure CAMEL_N_CSI_CHECK_MSC

:/* Procedure in the MSC to check T\

'the N-CSI and set the N-CS| available.

| parameter for SIFOC accordingly.*/

Se

2t N-CS| availat
parameter

Dle

)

1(1)

Figure 4.29-1: Procedure CAMEL_N_CSI_CHECK_MSC (sheet 1)
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Procedure CAMEL_OCH_LEG1_MSC 1(11)
:;*7A7 ;;rc;(;eaaré iinitﬁeil\;lééio 77777 T\ /* Signals to/from the left are to/from the BSS

'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the gsmSSF

L ___________! unless otherwise stated */

o

—T
Int_MidCall_ Int_MidCall Int_Cancel
Criteria_Request _Ciriteria _MidCall
Wait_For_ Store MidCall
MidCall_Criteri Criteria
Int_MidCall '(;‘%M.idca"— . MidCall armed MidCall armed
Criteria ack riteria negative = True .= False
response ‘
Store MidCall Clear Digit
Criteria String
MidCall armed MidCall armed Stop Interdigit
= True := False Timer

_

Figure 4.30-1: Procedure CAMEL_OCH_LEG1 MSC (sheet 1)
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Procedure CAMEL_OCH_LEG1 MSC

:/* A procedure in the MSC to T\ﬁ
thandle leg 1 ina CPH configuration. */ |

Wait_For_
ACM

2(11)

/* Signals to/from the left are to/from the BSS
Signals to/from the right are to/from the gsmSSF
unless otherwise stated */

Address
Complete

Connect

| Bend_Alerting_|
If_Required

Release Alerting in
Transaction

Progress

_ ,To Subs_FSM
'See 3GPP TS 23.018

Call Setup
Failed

To Subs_FSM [
See 3GPP TS 23.018 !

Wait_For_
Answer

Figure 4.30-2: Procedure CAMEL_OCH_LEG1 MSC (sheet 2)
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Procedure CAMEL_OCH _LEG1 MSC

A procedure in the MSC to T\
'handle leg 1 ina CPH configuration. */ T

Wait_For_Answer,
DP_O_MidCall_Alerting

ECT
Request

To Subs_FSM . _ |ECT
See 3GPP TS 23.018 ! Request

Yes

[* Signals to/from the left are to/from the BSS
Signals to/from the right are to/from the gsmSSF
unless otherwise stated */

Wait_For_
Answer

Answer

K

Handle_AoC ||
_MO_MSC

Send_Access | I
Connect_If _
Required !

To Subs_FSM [
See 3GPP TS 23.018 !

Call Setup
Failed

es

Wait_For_
Connect_Ack

|
From gsmSSF |- - - - fZ Int_MidCall /
|

Connect
Ack

MS connected
= True

P——

Store CW treatment
indicator for this call
if received in Sl1I2

_ ,To Subs_FSM
'See 3GPP TS 23.018

Call
established

Wait_For_
Clear

3(11)

Figure 4.30-3: Procedure CAMEL_OCH_LEG1_MSC (sheet 3)
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Procedure CAMEL_OCH_LEG1_MSC 4(11)
: ;*7A7 ;;rc;(;eaaré iinitﬁeil\;l éé Eo 77777 T\ /* Signals to/from the left are to/from the BSS
'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the gsmSSF
L ___________! unless otherwise stated */
Wait_For_ACM,
Wait_For_Answer,
Wait_For_Connect_Ack,
DP_O_MidCall_Alerting

Release Int_Disco nn< Int_Release

transaction Leg Call
CAMEL_OCH | Release Release
MSC_DISC4 transaction transaction
Int_Disconnec
Leg ack
,,,,,,,,,,,,,, .
To Subs_FSM L _ |call Setup

See 3GPP TS 23.018'! Failed

DP_O_MidcCall
_Alerting

Wait_For_Answer,
DP_O_MidCall_Alerting
R
|
- - From gsmSSF Int_MidCall
|

DP_O_MidCall
_Alerting

Figure 4.30-4: Procedure CAMEL_OCH_LEG1 _MSC (sheet 4)
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Procedure CAMEL_OCH_LEG1_MSC 5(11)
:;*7A7 ;;rc;(;eaaré iinitﬁeil\;lééio 77777 T\ /* Signals to/from the left are to/from the BSS

'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the gsmSSF

L ___________! unless otherwise stated */

Wait_For_Clear,
DP_O_MidCall_Active

Release Int_Release Int_DisconneCt_ Int_Export_
transaction Call Leg Leg
Release Release CAMEL_EXPORT
transaction transaction _LEG_MSC
Result=
. Pass?
Int_Disconnec
A Leg ack
Yes
UUS_MSC_
Check_UUS1
vul R Int_gsmSSk
| _Instance
|
|
CAMEL_OCH | !
MSC_DISC1 |
% | ,
,,,,,,,,,,,,,, I DP_O_MidCall 3
] | Active
Call cleared - To Subs FSM :
| See 3GPP TS 23.018 :
,,,,,,,,,,,,,,, D
|

|
. 1 To Process

' CAMEL_O_CHANGE_OF_POSITION_MSC

Figure 4.30-5: Procedure CAMEL_OCH_LEG1 MSC (sheet 5)
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Procedure CAMEL_OCH_LEG1_MSC 6(11)
:;*7&;)}60}8&(; iinitﬁeil\;lééio 77777 T\ /* Signals to/from the left are to/from the BSS

'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the Process
. Subs_FSM (See 3GPP TS 23.018). */

Wait_For_Clear,
DP_O_MidCall_Active

—T
\ \ \
Hold Retrieve ECT MPTY
request request request request
Holl ECT MPTY
upported? request request
\
No Yes Yes No
reject _Request _Request reject
\ N| N L

Hold Process_Hold <-- Process_Retrieve Retrieve
|
|
|
|
|
|
|
|
|
|
|

Figure 4.30-6: Procedure CAMEL_OCH_LEG1 _MSC (sheet 6)
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Procedure CAMEL_OCH_LEG1_MSC 7(11)

7777777777777777777777 0 /* Signals to/from the left are to/from the BSS %
F

:/* A procedure in the MSC to S
thandle leg 1 ina CPH configuration. */ | Signals to/from the right are to/from the gsmSS
! unless otherwise stated */

DP_O_MidCall
_Active

———

. Int_Continu
Int_Contlnu< With Argumg Int_Error

Continue

Wait_For_
Clear

Release
transaction

DP_O_MidcCall
_Alerting
[ \
: Int_Continu
Int_Contlnu< With Argumi Int_Error

Continue
efault Cal
andlin
Wait_For_ Release
Answer

Release
transaction

Figure 4.30-7: Procedure CAMEL_OCH_LEG1 MSC (sheet 7)
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Procedure CAMEL_OCH_LEG1_MSC 8(11)
:;*7&;)}60}8&(; iinitﬁeil\;lééio 77777 T\ /* Signals to/from the left are to/from the BSS

'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the gsmSSF
L ___________! unless otherwise stated */

DP_O_MidCall_Active,
Wait_For_Clear

Int_MidCall From MSC process |- - - - 7

Int DTMF_
Digit_Recei

T
_InterdlgltlTlmeout L _ | Start Interdigit
is specified in | Timer
MidCall Criteria | ‘
Add Digit to
Digit String
CHECK_DIGIT||
STRING_MSQG

Continue

Trigger

Result?

Stop Interdigit Stop Interdigit
Timer Timer

It DP_O_
MidCall

Clear Digit Clear Digit
String String

k

DP_O_
MidCall
Active

Figure 4.30-8: Procedure CAMEL_OCH_LEG1 MSC (sheet 8)
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Procedure CAMEL_OCH_LEG1_MSC 9(11)
: ;*7A7 ;;rc;(;eaaré iinitﬁeil\;l éé Eo 77777 T\ /* Signals to/from the left are to/from the BSS
'handle leg 1 ina CPH configuration. */ T Signals to/from the right are to/from the gsmSSF
L ___________! unless otherwise stated */

DP_O_MidCall_Active,
Wait_For_Clear
777777777 [ Interdigit
Internal F -~ > Timer
7777777777 ! expires

No

_stat S

sent in MidCall
p;?@e«\c fteria?
Length of Digit String less
than length of Start String?

No

Yes

Length of Digit String less than
minimum number of digits?

Yes

No
Yes
Int DP_O_
MidCall
Clear Digit Clear Digit
String String

DP_O_
MidCall -
Active

Figure 4.30-9: Procedure CAMEL_OCH_LEG1 MSC (sheet 9)
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Procedure CAMEL_OCH_LEG1 MSC

" Aprocedure inthe MSCto !
thandle leg 1 ina CPH configuration. */ |

o
I

10(11)

/* Signals to/from the left are to/from the BSS
Signals to/from the right are to/from the gsmSSF

unless otherwise stated */

DP_O_MidCall_Alerting

Connection

—T
Int_Establish Int_Connect
Temporary * Resource

CAMEL_OCH_ETIC  CAMEL_OCH_CTIR

\ |
Result?
Answer

Result :=
Answer

””””” "
|

To SELF ‘L - q1Answer >
|

ELSE

Fail

Call Setup _ 1 To Subs_FSM
Failed 'See 3GPP TS 23.018

-

Figure 4.30-10: Procedure CAMEL_OCH_LEG1_MSC (sheet 10)
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11(11)

Procedure CAMEL_OCH_LEG1_MSC

i/* A procedure in the MSC to N
rhandle leg 1 in a CPH configuration. ]
| |

———

<—>7 DP_O_MidCall_Active

/* Signals to/from the left are to/from the BSS
Signals to/from the right are to/from the gsmSSF

unless otherwise stated */

Int_Establish”_
Temporar
Connection

Int_Conne

 To_
Resource

CAMEL_OCH_E

TC CAMEL_OCH_GTR

]

Wait_For_ACM

Int_EStabliS _ Int Conne To
Temporar Resource _

Caonnection ‘
CAMEL_OCH_ETC CAMEL_OCH_GTR
\ \
Result?
Fail
ELSE e
Call Setup _ ,To Subs_FSM
Failed 'See 3GPP TS 23.018

0y

Figure 4.30-11: Procedure CAMEL_OCH_LEG1_MSC (sheet 11)
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procedure CHECK_DIGIT_STRING_MSC

r o
|

1(1)

Last digit(s) in Digit String =
Cancel digit String?

Length of Digit String =
length of Start Digit String?

Number of digits in Digit String =
Maximum number of digits

No

Last digit(s) in Digit String =
End of reply digit string?

‘/* A procedure in the MSC to check entered digits to see,
if the MidCall trigger criteria is met. */ |
| |
Yes >
No
St igit'String
present irjml\@ﬁaii
trigg iteria?
Yes
Yes >
No
Yes— >
No
Result := Result := Result := Eny o prri\pslz\@it
Ab‘ort Continue Trlg‘ger MidCall triggef criteria?
Yes
i ; Yes >
No
Length of Digit String less than Yes
minimum number of digits?
No
Result := Result :=
Trigger Continue
\

0y

Figure 4.31-1: Procedure CHECK_DIGIT_STRING_MSC (sheet 1)
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Process CAMEL_OCH_LEG2_MSC 1(2)
wr/; A ;Jljo;:t;dlj;eiiril {hé ;Vlisicitt; T\ /* Signals to/from the left are to/from the gsmSSF
i handle leg 2 of an active call. */ | Signals to/from the right are to/from the destination
L _________ ! exchange unless otherwise stated */

Store Leg2
Information
Clear Wait_For_Clear,
DP_O_MidCall_Active
[
[ \ \ \ |
Release Int_Release Int_Disconnect Int_Export Int_MidCall
Call Leg Leg
UUS MSC Release Release
,,,,, — = CAMEL_EXPORTT
r Check_UUS1 "LEG_MSC
| uul
|
! Int_Disconn
} CAMEL_OCH | Leg ack
! MSC_DISC2 |
|
|
|
|
|
|
|
|
1
|
| Yes DP_O_
| MidCall_Active
|
|
1
: Reconnect
! = True .
! : Int_Continu
Int_ E Int tinue —
: nt_Error nt_Continue With Argumﬁnt
-
g CAMEL_OCH | P
el RECONNECT ,
'3GPP TS 23.087 Continue
o T MSC
Reconnect Release
2
Result? Fail o
ait_For
Pass Release _Clear
Wait_For
_Clear

Figure 4.32-1: Process CAMEL_OCH_LEG2_MSC (sheet 1)
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Process CAMEL_OCH_LEG2_MSC 2(2)

Signals to/from the right are to/from the destination
,,,,,,,,,,,,,,,,,,,, exchange unless otherwise stated */

(—>7 DP_O_MidCall_Active

[* Signals to/from the left are to/from the gsmSSF %

Int_Establish_ Int_Connect_To_
Temporary | Resource
Connection

CAMEL_OCH_ETIC CAMEL_OCH_CJTIR

Figure 4.32-2: Process CAMEL_OCH_LEG2_MSC (sheet 2)
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Procedure CAMEL_OCH_RECONNECT_MSC
* A procedure in the MSC to handle a
| reconnection after leg 2 disconnects */

| o
| [

CAMEL_MO _

DIALLED_SERVIC|

ES

No

Result :=
Fail

BILE_NUMBE
PORTABILITY|
IN_OQoD !

Initial
Address

1(9)

/* Signals to/from the right are
to/from the destination exchange .

:

Destination address :=

IAM.Called Party Number

CAMEL_Store
Destination
_Address

(False, False)

Wait_For_ACM

Figure 4.33-1: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 1)
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Procedure CAMEL_OCH_RECONNECT_MSC 2(9)

| o
| [

| reconnection after leg 2 disconnects */ T to/from the destination exchange .

Wait_For_
ACM

" E—

/* A procedure in the MSC to handle a /* Signals to/from the right are %
*/

Address
Complete

CAMEL_
Start TNRy

UTU2CNT =0

Connect

CAMEL_OCH |
SC_ALERTIN(

=

o

Result?

Fall, Answer
Reconnect Release

Wait_For_

Result := Result := 1
Answer

Reconnect Fail
\ \

Figure 4.33-2: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 2)
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Procedure CAMEL_OCH_RECONNECT_MSC 3(9)

/* A procedure in the MSC to handle a /* Signals to/from the right are %
*/

| o
| [

| reconnection after leg 2 disconnects */ T to/from the destination exchange .

Wait_For_
ACM

Release

Release cause =
no answer from user?

No

CAMEL_OCH
_MsSC1

Result := Result :=
Reconnect Fail
e \

Figure 4.33-3: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 3)
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Procedure CAMEL_OCH_RECONNECT_MSC 49)

/* A procedure in the MSC to handle a /* Signals to/from the right are %
*/

| o
| [

| reconnection after leg 2 disconnects */ T to/from the destination exchange .

Wait_For_
Answer

i

Answer

N

CAMEL_Stop
_TNRy

CAMEL_OCH_|
1SC_ANSWER

Reconn Fail
Result?

-

Pass

Handle_AoC_|| _
MO_MSC 1 See 3GPP TS 23.018

Store CW treatment
[ lindicator for this leg
if received in S1I2

Result := Result := Result :=
Reconnect Pass Fail

0y

Figure 4.33-4: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 4)
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Procedure CAMEL_OCH_RECONNECT_MSC 5(9)
:li*Xpirc;cieaL]ré iinitﬁeil\héé ;oihiaF\c]Iei ;1 T\ /* Signals to/from the right are

| reconnection after leg 2 disconnects */ T to/from the destination exchange .*/

| |

DP_O_MidCall_Alerting,
Wait_For_Answer
\
. B |
|
Release Internal L - {TNRy
! Expired
Release

Yes
Release cause =
no answer from user?

No
CAMEL_OCH CAMEL_OCH
_MSC1 _MSsC2
Yes Yes
Result = Result =
COW \Reane .
No No
Result = Result := Result :=
Fail Reconnect Fail
\ |

0y

Figure 4.33-5: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 5)
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Procedure CAMEL_OCH_RECONNECT_MSC 6(9)

/* A procedure in the MSC to handle a /* Signals to/from the right are

| reconnection after leg 2 disconnects */ T to/from the destination exchange;

) Signals to/from the left are
to/from the gsmSSF .*/

DP_O_MidCall_Alerting,
Wait_For_ACM,
Wait_For_Answer

Int_Release
Call

| o
| [

Int_Disconn
Leg

ect

Release Release
Int_Disconngct
Leg ack
Result :=
Fail

Figure 4.33-6: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 6)
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Procedure CAMEL_OCH_RECONNECT_MSC 7(9)

/* A procedure in the MSC to handle a /* Signals to/from the right are

| reconnection after leg 2 disconnects */ T to/from the destination exchange;

) Signals to/from the left are
to/from the gsmSSF .*/

DP_O_MidCall_Alerting,
Wait_For_Answer

Int_Export Int_MidCall
Leg

| o
| [

@)

AMEL_EXPORT
_LEG_MSC

Result := DP_O_MidcCall
Fail _Alerting

; Int_Continu
Int_Error Int_Continu —
\
Continue
Release
Wait_For_
Answer
Release
Result :=
Fail

Figure 4.33-7: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 7)
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Procedure CAMEL_OCH_RECONNECT_MSC 8(9)

/* A procedure in the MSC to handle a /* Signals to/from the right are

| reconnection after leg 2 disconnects */ T to/from the destination exchange;

) Signals to/from the left are
to/from the gsmSSF .*/

| o
| [

DP_O_MidCall_Alerting

.

Int_Establisn_ Int_Connect_To_
Temporary | Resource
Connection

CAMEL_OCH_ETIC  CAMEL_OCH_CTIR

\ |
Result?
ELSE Fail
Answer

Result :=
Answer

””””” "
|

To SELF ‘L - -{Answer > E%
|

-

Figure 4.33-8: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 8)
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9(9)

Procedure CAMEL_OCH_RECONNECT_MSC
/* Signals to/from the right are

,,,,,,,,,,,,,,,,,,,,,,, N
/* A procedure in the MSC to handle a 1
| reconnection after leg 2 disconnects */ to/from the destination exchange;
Signals to/from the left are
to/from the gsmSSF .*/

(—>7 DP_O_MidCall_Active

—T
Int_Establisn_ Int_Connect_To_
Temporary | Resource
Connection

CAMEL_OCH_ETIC  CAMEL_OCH_CIIR

-

Figure 4.33-9: Procedure CAMEL_OCH_RECONNECT_MSC (sheet 9)
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Procedure CAMEL_EXPORT_LEG_MSC 1(2)
;r/; 7A7p7rc7)(;eidilJ;e7 |;1}r;é li/lisicitioi N T} Y [* Signals to/from the left are to/from the old gsmSSF

i change the call segment for a leg. */i Signals to/from the right are to/from the new gsmSSF
L ! unless otherwise stated */

Wait_For_
Import_Leg

From destination exchange.

-
|

:_néglmport ANSWer /=== can only occur if Move Leg is
i performed on ICA-call during
Lalerting phase.
Store new
gsmSSF
instance

Int_Import
Leg ack

Int_Export
Leg ack

Result:=
Pass

Figure 4.34-1: Procedure CAMEL_EXPORT_LEG_MSC (sheet 1)
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Procedure CAMEL_EXPORT_LEG_MSC 2(2)
;r/; 7A7p7rc7)(;eidilJ;e7 |;1}r;é li/lisicitioi N T} [* Signals to/from the left are to/from the BSS.

i change the call segment for a leg. */i Signals to/from the right are to/from the originating
L ! of destination exchange.*/

Wait_For_
Import_Leg

Release
Transactio

This can be received if the |
procedure was called from oo
CAMEL_OCH_LEG1_MSC or,
CAMEL_ICH_LEG2_MSC ! K

This can be received if the
n Release < - -~ procedure was not called from
| CAMEL_OCH_LEG1_MSC or
CAMEL_ICH_LEG2_MSC

|
L

Figure 4.34-2: Procedure CAMEL_EXPORT_LEG_MSC (sheet 2)
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Process CAMEL_CHANGE_OF_POSITION_MSC 1(1)

r-—--—-———"""*"""™""™"~>"~""~""~"""~"=">">"7/"7/""~"*"=~"°~ "~ .~ "~ "~ "~ “—~ "~ 7 N
|
|

/¥ Process to handle handover indicatin within MSC */, /* Signals to/from left are to/from the handover

| | process in MSC; signals to/from right are to/from eithe
L ! CAMEL_O_CHANGE_OF_POSITION_MSC or
CAMEL_T_CHANGE_OF_POSITION_MSC. */

Null

RELOCATION_REQUEST_ACKNOWLEDGE,
[ |HANDOVER_COMPLETE,
HANDOVER_PERFORMED

Process
No CAMEL_O_CHANGE_OF_POSITION_MSC or
CAMEL_T_CHANGE_OF_POSITION_MSC

) - =
Yes exists for this subscriber~

Relay signal

Null

lA

Figure 4.35-1: Process CAMEL_CHANGE_OF_POSITION_MSC (sheet 1)
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Process CAMEL_O_CHANGE_OF_POSITION_MSC

i/* Process in the MSC to handle T;
(location information of the MO call */

radio-network?

LOCATION
REPORTI

CO‘NTROL

Position_
Monitoring

Int_gsmS
_Instance

" From Procedure

Store new
gsmSSF
instance

Position_
Monitoring

Int_Invoke
O_Chan
S asition

QO 0]
(Monitor

.
N |

— To RN
NG~ o RNC

' CAMEL_OCH_LEG1_MSC

1(2)

[* Signals to/from left are to/from the process
CAMEL_CHANGE_OF_POSITION_MSC,;
signals to/from the right are to/from the gsmSSF,
unless otherwise stated. */

9

.

'Request type :="change of service area”

Figure 4.36-1: Process CAMEL_O_CHANGE_OF_POSITION_MSC (sheet 1)
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Process CAMEL_O_CHANGE_OF_POSITION_MSC 2(2)
37/*7 Fi’rioéésisiir; Ehfei I\)Ié&icg Béﬁdlé ) T; [* Signals to/from left are to/from the process
ilocation information of the MO call */, CAMEL_CHANGE_OF_POSITION_MSC;

|

,,,,,,,,,,,,,,,,,,,,,,,,, signals to/from the right are to/from the gsmSSF,
unless otherwise stated. */

_|HANDOVER_COMPLETE,
HANDOVER_PERFORMED

Position__

Monitoring

RELOCATION_ Int_Invoke
- E(égg‘g?l\l_ REQUEST_ O_ChangelOf _
ACKNOWIEDGE Pasition MSG.
sparent")

Obtain current
position

LOCATION LOCATION

Int_O_Chan
Of _Position ROIP

Int han
REPORTING of_gasfi:tioan

.
| CONTROL
| N|

|

|

|

|

|

|

|

|

|

|

|

|

|

-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

a
|
|
|
|
|

L |

| . |

-~ “From RNC Position_ ldle |
! Monitoring |
,,,,,,,,,, T E - |

|

77777777777777777 |

1 ToRNC |

“Requesttype:= TTToTTTTTTTIT T

|

'"change of service area" ToRNC :L !
|

Figure 4.36-2: Process CAMEL_O_CHANGE_OF_POSITION_MSC (sheet 2)
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4522 Handling of mobile originating calls in the originating VLR

The functional behaviour of the originating VLR is specified in 3GPP TS 23.018 [12]. The procedure specific to
CAMEL are specified in this subclause:

- Procedure CAMEL_OCH_VLR;
- Process CAMEL_Reconnected Call VLR.
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Procedure CAMEL_OCH_VLR 1(1)
iiPiroicieid[J rieiiriw Eﬁé \7I:Fi - T; /* Signals to/from the left are
1to handle an outgoing call stup to/from the MSC */
| |
L
No O-CSl or D-CSI present
or N-CSl available received?
Yes
Result:=
pass Complete Call
Wait_for_
SIFOC_2
Send Info
Abort For Outgoing
Call
Result:= Result:=
fail pass

Figure 4.37-1: Procedure CAMEL_OCH_VLR (sheet 1)
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Process CAMEL_Reconnected_Call_VLR 1(1)

Process in the VLR Signals to/from the left are%

| o
| [

'to handle Send_Info_ | to/from the MSC.
|For_Reconnected_Call

Idle

Send Info For
Reconnected
Call

I
Check_OG_|| |Check ODB and SS barring.
Barring :Specified in 3GPP TS 23.018

Yes
Send Info For Set error:=
Reconnected Call barred

Send Info For
Reconnected Call
i esponse

Figure 4.38-1: Process CAMEL_Reconnected_Call_VLR (sheet 1)
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45.3 Retrieval of routeing information

45.3.1 Retrieval of routeing information in the GMSC

The functional behaviour of the GMSC is specified in 3GPP TS 23.018 [12]. The procedures specific to CAMEL are
specified in this subclause:

- Procedure CAMEL_Set ORA_Parameters;

- Procedure CAMEL_MT_GMSC_INIT;

- Procedure CAMEL_MT_MSC_ALERTING;

- Procedure CAMEL_MT_GMSC_ANSWER;

- Procedure CAMEL_MT_GMSC_DISC1;

- Procedure CAMEL_MT_GMSC_DISC2;

- Procedure CAMEL_MT_GMSC_DISC3;

- Procedure CAMEL_MT_GMSC_DISC4;

- Procedure CAMEL_MT_GMSC DISCS5;

- Procedure CAMEL_MT_GMSC_DISCS;

- Procedure CAMEL_MT _CTR;

- Procedure CAMEL_MT_ETC;

- Procedure CAMEL_Start TNRYy;

- Procedure CAMEL_Stop_TNRy;

- Procedure CAMEL_MT_GMSC_Notify CF;

- Procedure CAMEL_MT _LEG2 GMSC;

- ProcessCAMEL_MT_LEGl GMSC;

- Procedure CAMEL_MT_RECONNECT_GMSC.

NOTE: Procedure CAMEL_MT_GMSC_DISC3 appliesto CAMEL Phase 1 only.
The procedure Send ACM_If Required is specified in 3GPP TS 23.018 [12].

The procedure CAMEL_MT_LEG2 _GM SC supervises the terminating party only. The process

CAMEL_MT_LEG1 GMSC supervisesthe originating party only. Hence, signals from the destination exchange are
received by the procedure CAMEL_MT_LEG2 GMSC and signals from the originating exchange are received by the
process CAMEL_MT_LEG1 GMSC.

The following paragraphs give details on the behaviour of the GMSC in the procedure CAMEL_MT_GMSC_INIT.

45311 Action of the GMSC on receipt of Int_Release_Call

An |SUP Release message is sent to the originating exchange and resources are rel eased.

45.3.1.2 Action of the GMSC on receipt of Int_Error
The GM SC checks the default call handling parameter in the T-CSl.

If the default call handling isrelease call, an ISUP Release message is sent to the originating exchange. The MSC then
releases all call resources and the procedure CAMEL_MT_GMSC_INIT returns result=fail.

If the default call handling is continue call, the MSC continues call handling without CAMEL support.
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45313 Action of the GMSC on receipt of Int_Continue

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

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

45314 Action of the GMSC on receipt of Int_Continue_With_Argument

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

If no FTN has been stored then a Send Routeing Info information flow including a T-CSl suppression parameter is sent
to the HLR. The Send Routing Info information flow includes an indication of 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 signal.
Call parameters which are not included in the Int_Continue_With_Argument message are unchanged.

Signalling limitations or regul atory requirements may require the Calling Partys Category, Generic Number, Original
Called Party Number and Redirecting Party ID to be ignored or modified.
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 number,
i.e. the MSISDN, the following parameters, if received, are used to overwrite the corresponding | SUP parameters (for
mapping see 3GPP TS 29.078 [36]): 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 1 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 |AM for the incoming call;

then an exception event is reported to the process CS_gsmSSF, an I SUP Release Message is sent to the originating
exchange. The MSC then releases all call resources and the procedure CAMEL_MT_GMSC_INIT returns result=fail.

Otherwise the following parameters, if received, are used to overwrite the corresponding | SUP parameters (for mapping
see 3GPP TS 29.078 [36]): Destination Number, Calling Partys Category, Generic Number, Original Called Party ID,
Redirecting Party ID and Redirection Information. Call parameters that are not included in the Int_Connect signal 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 regul atory 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.

453.1.6 Action of the GMSC on receipt of Send_Routeing_Info Negative Response (in
state Wait_For_Routeing_Info_2)

An exception event is reported to the process CS_gsmSSF. If the Announcement Suppression indicator has been
received from the gsmSCF (via the gsmSSF) any announcements or tones shall be suppressed.
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45317 Action of the GMSC on receipt of Send_Routeing_Info ack with MSRN (in state
Wait_For_Routeing_Info_2)

An ISUP IAM with the MSRN as the called party number is constructed.
45318 Action of the GMSC on receipt of Send_Routeing_Info ack with FTN (in state
Wait_For_Routeing_Info_2)

Theinformation received from the HLR is used to overwrite the corresponding call parameters (for details see 3GPP
TS 23.018[12]). The redirection counter isincremented.

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

Theinformation received from the HLR is used to overwrite corresponding call parameters. The redirection counter is
incremented. The Called Party Number is set to the FTN. The O-CSI and/or D-CSl is stored.

45.3.1.10 Action of the GMSC in procedure CAMEL_MT_ETC

In the 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 PLMNs.

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

If a Progress Message is sent towards the M S the progress indicator shall indicate "In Band Information".

453.1.11 Action of the GMSC in procedure CAMEL_MT_GMSC_Notify CF

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

Thelnt_ DP_T_No_Answer signal and Int. DP_T_Busy signal include a parameter to indicate that the call has
encountered conditional call forwarding. The gsmSSF will transfer this parameter to the Event Report BCSM
information flow which it sends to the gsmSCF.

45.3.1.12 Action of the MSC on receipt of Int_Disconnect_Leg (Leg 2)

If the MSC receives Int_Disconnect_Leg (Leg 2) signal from the gsmSSF, in response to an Initial DP information
flow, the MSC will continue the handling of the calling party (Legl) without routeing the call to a destination.
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Procedure CAMEL_Set_ ORA_Parameters 1(2)

'to set CAMEL parameters for \
' the procedure Obtain_Routeing_Address. */

Allocate Call
reference number

Figure 4.39-1: Procedure CAMEL_Set_ ORA_Parameters (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT 1(8)
ﬁ*iPirEJ;ésisiiril Ehieiél\i/lgci N T; [* Signals to/from the right are to/from

1to perform CAMEL handling | the gsmSSF. */

|for a terminating call request */,

CAMEL information
Received in SRlack?

Result:= Result:= Result:=
MSRN GSM_FTN Fail
ontent
Rl ac
T-CSI T-CSI T-CSI FTN FTN
O-CSl and/or FTN T-CSI O-CSl and/or
D-Csl O-CSl and/or D-CslI
D-CSI
set Set Set Set Set
CSI=T-CSI CSI=T-CSI CSI=T-CSI CSI=T-CSI CsI=0-Csl
and/or‘ D-CSI
Store O-CSI Store FTN Store O-CSI | |set redirection
and/or D-CSI ore and/or D-CSI information
& ETN
L L \ ‘
Result:=
GSM_FTN
Int_Invoke
gsmSSF
(T-CSI)

wait_for_

gsmSSF_Invoked

Figure 4.40-1: Procedure CAMEL_MT_GMSC_INIT (sheet 1)
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Procedure CAMEL_MT_GMSC_INIT 2(8)
ﬁ*iPirEJ;ésisiiril Ehieiél\i/lgci N T; Signals to/from the left are to/from

1to perform CAMEL handling the orginating exchange;

|for a terminating call request */, signals to/from the right are to/from
””””””””””” the gsmSSF

g

wait_for_
smSSF_Invoked

Int_gsmS
Invoked

Answer_Received :=

False Int_T_Exception

_DP_ Wnation_ Result:=
attempt_Autorized aborted

Int_Disconnect
Leg_ack

g2_Disconnected

: Int_Continué_
Int_Cont|n< With_Arg ugrﬁint

Le

Result :=
Legl only

Figure 4.40-2: Procedure CAMEL_MT_GMSC_INIT (sheet 2)
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Procedure CAMEL_MT_GMSC_INIT 3(8)
\--- - - - - - - - - - - - - - -7 -
;/* Process in the GMSC R Signals to/from the left are to/from
1to perform CAMEL handling the orginating exchange;
|for a terminating call request */, signals to/from the right are to/from
””””””””””” the gsmSSF;

if not otherwise stated.

Int_Continde Int_Connect
N \--- - - - - - - - - -~
Modify call Send_ACM_|| 'Procedure defined
parameters with If_Required 1in 3GPP TS 23.018
redeived infarmation' L

Yes
- ibed
Modify call Uéscr ‘
parameters ’ CAMEL
with received No Mo dify_
information. _E:U _In_fo
FTN ves
tored 2
No GAMEL_CHECK No_cUG infe
Sli2_CDTI eceived i
- = incomingcall?
Modify call
parameters Yes
with received
information
CFU
¢ Set redirection D F’[TNFQ t Int_Exceptio
1 formation gstination ou ng |
Set T-CSI n Address
suppression
Result:= Result:= Result:=
CLI MT GSM_FTN CAMEL_FTN fail
GMSC ||~ |

Send
Routeing

Wair_For_
_Routeing_

Figure 4.40-3: Procedure CAMEL_MT_GMSC_INIT (sheet 3)
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Procedure CAMEL_MT_GMSC_INIT

i/* Process in the GMSC T;
1to perform CAMEL handling |
| for a terminating call request */,

DP_Termination_Attempt_Authorised,
Leg2_Disconnected

4(8)

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

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

if not otherwise stated.

LeéZ_Disconnee)ed ( )*

DP_Termination_Attempt_Authorised,
Leg2_Disconnected

Release Int_Disconpect_ Int_ReleaséCall
Leg (legl)

Int_Error

Int DP_
_T_Abandop

: Int_Continyé_
Int_cont|n1< With_Arquént

Result:=
aborted

Default Call
Handling = Continue
Call?

Figure 4.40-4: Procedure CAMEL_MT_GMSC_INIT (sheet 4)
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Procedure CAMEL_MT_GMSC_INIT 5(8)
ﬁ*iPirEJ;ésisiiril Ehieiél\i/lgci N T; Signals to/from the right are to/from
1to perform CAMEL handling the gsmSSF.
|for a terminating call request */,

DP_Termination_Attempt_Authorised,
DP_T_Busy,
— Leg2_Disconnected

Int_Establish” Int_Connegt To_

Tempora Resource

Connection

CAMEL_MT_ETC CAMEL_MT_CJIR
No Yes
Result:=

fail

)

Figure 4.40-5: Procedure CAMEL_MT_GMSC_INIT (sheet 5)
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Procedure CAMEL_MT_GMSC_INIT

r-—-r—-r——~>"~"~~""~""~>"~>"=>"~"~"°7°77 o
|

! Processin the GMSC LY
1 to perform CAMEL handling |
| for a terminating call request

Negative Response

Int_DP_T_%y
< DP_T_Busy

Int_Rele

6(8)

the gsmSSF;

Signals to/fromthe right are to/from
if not otherwise stated.

“call

Result=
Fail

Figure 4.40-6: Procedure CAMEL_MT_GMSC_INIT (sheet 6)
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Procedure CAMEL_MT_GMSC_INIT 7(8)
ﬁ*iPirEJ;ésisiiril Ehieiél\i/lgci N T; /* Signals to/from the left are to/from
1to perform CAMEL handling the orginating exchange;
|for a terminating call request */, signals to/from the right are to/from
””””””””””” the gsmSSF;

if not otherwise stated. */
Wait_For_
_Routeing_
[ mm o
Send Routeing |
Info Ack K J‘ From HLR
*FTN, O-CSI \_ I
and/or D-CSI */
Store O-CSI
and/or D-CSI
|
Set redireqtion
information Result:=
MSRN
Result:=
GSM_FTN

Figure 4.40-7: Procedure CAMEL_MT_GMSC_INIT (sheet 7)
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Procedure CAMEL_MT_GMSC_INIT
I Process inthe GMSC 1",
1to perform CAMEL handling |
|for a terminating call request */,

DP_T_ busy

8(8)

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

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

if not otherwise stated.

Release Int_ReIeas< Int_Error

Int_Contin<

Int_Continuyé_
With_Argu{Vint Int_Conne<

k

L

| K

Result:=
il Int_T_Exce}Dn

Result:=
fail

Int_T_Abandon

Figure 4.40-8: Procedure CAMEL_MT_GMSC_INIT (sheet 8)
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Procedure CAMEL_MT_MSC_ALERTING 1(3)
'/ Procedure inthe MSC t;)jg\ﬁ * Signals to/from the left are to/from
linform the gsmSSF that the the originating exchange;
rcallis in the alerting phase */ signals to/from the right are to/from
ST - the terminating exchange if not
otherwise stated. */
No
Result:= [
pass |
Int_DP_Call [ SSE
_Accepted ! o gsm
R
|
DP_T Call_Accepted r~----------- Or - from gsmSSF
l L
| |
[ \ \ ! \ ! \
| |
Int_Continu | - ‘
A -— t - - — — — - |Int t - — >~ 1Int_Rel
nswer T Connec T With Arguni nt_con |nue< >~ {Int_Release
T — |
P T T T T T T T oo
| (I
! From BSS s Release
| |
L
|
|
|
e
! | From destination
|exchange
Result=: Result:= Result:=
Answer pass release

Figure 4.41-1: Procedure CAMEL_MT_MSC_ALERTING (sheet 1)
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Procedure CAMEL_MT_MSC_ALERTING 2(3)
'/ Procedure inthe MSC t;)jg\ﬁ I* Signals to/from the left are to/from
linform the gsmSSF that the the originating exchange;
rcallis in the alerting phase */ signals to/from the right are to/from
CTT T - the terminating exchange if not
otherwise stated. */
””””” a
From destination LT DP T Call Accepted S
exchange L - = |
fffffffffff | r--------Internal
! | L
! |
| |
! |
Release L Release g)’(\:)ﬁg d -~ |Int_Error

Int_ DP_T_Abapdon Release

DP_T_Abando Yes
RI?’SaLst: Release
CAMEL_MT_ CAMEL_MT_
Int Continu GMSC_DISCA4 GMSC_DISCH
Int_contini — —
—continu With_Argument ]
Result:=
%‘ release
Release
Fail Reconnect
Result?
Continue,
Release
Result:= Result:= Result:=
fail release reconnect

Figure 4.41-2: Procedure CAMEL_MT_MSC_ALERTING (sheet 2)
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Procedure CAMEL_MT_MSC_ALERTING 3(3)
'/ Procedure inthe MSC t;)T\ I* Signals to/from the left are to/from

linform the gsmSSF that the T the originating exchange;

L call is in the alerting phase */ | signals to/from the right are to/from

the terminating exchange if not
otherwise stated. */

( ) DP_T_Call_Accepted
S
|
e B >r - From gsmSSF
| |
I [
Int_Establish,” | Int Connectfo |
Temporary £~ ~ Resource ~_
Connection
CAMEL_MT_ETC CAMEL_MT_CTR

Result?
Fail ELSE
Answer

Result := Result :=
fail Answer

Figure 4.41-3: Procedure CAMEL_MT_MSC_ALERTING (sheet 3)
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Procedure CAMEL_MT_GMSC_ANSWER
/* Process in the GMSC 1,
ito handle a |
iterminating call request */ |

'
|
|

no

Result:=
pass

Answer Received|:=
True

1(3)

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

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

DP_T_Answer
\

a Int_Continyé_ | :
Int_ReIeas< }‘ With, Argug;e;nr Int_contlnu< Release Release
| |
I TN
| | |
| |
| | CAMEL_MT CAMEL_MT
| | — — — —
Release I | GMSC_DISCL GMSC_DISC2
I brmT T T
[
-y - from gsmSSF
|
CAM
swer Received|:=
False
Release
Result:= Result:= Result:= Result:= Result:=
release pass fail release reconnect

R &

QX &

Figure 4.42-1: Procedure CAMEL_MT_GMSC_ANSWER (sheet 1)
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Procedure CAMEL_MT_GMSC_ANSWER 2(3)
;r/; }’}601355 iinitiwégl\ﬂsié T; [* Signals to/from the left are to/from

ito handle a | the originating exchange;

iterminating call request */ | signals to/from the right are to/from

the terminating exchange if not
otherwise stated. */

DP_T_Answer

Int_Error

No Default call handling =

continue call ?
Yes
Release

Result:= Result:=
release Pass

¥ ®

Figure 4.42-2: Procedure CAMEL_MT_GMSC_ANSWER (sheet 2)
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N
/* Process in the GMSC R
to handle a |
iterminating call request */ |

'
|
|

Procedure CAMEL_MT_GMSC_ANSWER

DP_T_Answer

3(3)

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

Int_Establish”
Temporan/\
Connection

GAMEL_MT ETC
\

Int_Connect’ To_
Resource

AMEL_MT_CTR

e

No

Yes

Result:=

fail

Figure 4.42-3: Procedure CAMEL_MT_GMSC_ANSWER (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC1 1(2)
|+ Process in the GMSC 1,
1to handle a |
| terminating call request */

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

)

No_gsms

<
o
=
@
(o}
N

Yes
Int_DP_
T_Disconnel
[*legld = 14/
DP_
Disconnect
| o
) | From destination
Int_Error Int_Release_Call Int_Continge Release - “exchange or process
7 | MT_CEMSC
Result:=
normal_handling
\
Int_Continde Int_Error Int_ReIeas{all
NZ |
K
Result:=
CAMEL_Handling

Figure 4.43-1: Procedure CAMEL_MT_GMSC_DISC1 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC2 1(2)
;[/7*7P7rc7)<;eis; ]r; tihgziGil\;IéE:T\ﬁ [* Signals to/from the left are
1to handle a | to/from the originating exchange;
| terminating call request */ signals to/from the right are

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

Result:=
normal_handling

Disconnect
[ [ \ [ [ |
Int_Connect Int_Error Int_Releasé Call |Int_Continge Int_Continué_ Release
With_Argument
‘ \ NZ 2 \
K
Answer Received = Result:=
False normal_handling
CAMEL_
“Modify_ DP_
_CUG._Info T_Disconnec
Modify call
parameters with _
received information Int_Continde Int_Continue_ 1 £ppor Int_ReleaséCall
‘ With_Argumment
\ N \
Result:=
reconnect

Result:=
CAMEL_handling

Figure 4.44-1: Procedure CAMEL_MT_GMSC_DISC2 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC2 2(2)
;[/7*7P7rc7)<;eis; ]r; tihgziGil\;IéE:T\ﬁ /*Signals to/from
1to handle a | the right are to/from the

gsSmSSF.*/

| terminating call request */

DP

t_2

Int_Connect”
To_Ressource

CAMEL_MT_ETC CAMEL_MT_CTR
ﬁém
fail?
No Yes
Result:=

fail
DP_T_Disconnect_2

Figure 4.44-2: Procedure CAMEL_MT_GMSC_DISC2 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC3 CAMTD3_1(1)

r--r-r-———>=-—-~"~"~"~"“"~"““~"“~“"“~—"—7—7— o
|

Procedure in the GMSC to handle

'premature release of a CAMEL call|
| |

Int_ T_
Exception

Figure 4.45-1: Procedure CAMEL_MT_GMSC_DISC3 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 1(3)

-
‘ ey /* Signals to/from the left are to/from
1to handle a | the orginating exchange;
|terminating call request */ | signals to/from the right are to/from
”””””””””” the gsmSSF. */

Int_DP_T_Busy
DP_T_Busy
[ [ [ \
. Int_Continué_
Int_Connect Int_Cont|n< With_Argugmint Int_Error Int_ReIeas<<CaII
\ 2 |
CAMEL_
_Modify_
_CUG_Infa
Modify call
parameters with
received ir‘lformr—n on
Result:= Result:=
reconnect fail

Figure 4.46-1: Procedure CAMEL_MT_GMSC_DISC4 (sheet 1)
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Procedure CAMEL_MT_GMSC_DISC4 2(3)

'1* Procedure in {h;éMéE:T\ﬁ Signals to/from the right are to/from
| the gsmSSF if not otherwise stated.
|
|

'to handle a

| terminating call request */
DP_T_Busy

Int_Establish” Int_Connect’_To
Tempora Resource
tion

Conne

CAMEL_MT_ETC CAMEL_MT_CJIR
No Yes
Result:=
fall

)

Figure 4.46-2: Procedure CAMEL_MT_GMSC_DISC4 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC4 3(3)

,,,,,,,,,,,,,,,,, -
N

-A
|
|
|

‘ Signals to/from the left are to/from
1to handle a the orginating exchange;

| terminating call request */ signals to/from the right are to/from
”””””””””” the gsmSSF.

DP_T_Busy

Release

Int. DP_T_Abandon

DP_T_ Abando

. Int_Continué_
Int_contlnx< With_Arg uk;ént

k |
K

Result:=
fall

Figure 4.46-3: Procedure CAMEL_MT_GMSC_DISC4 (sheet 3)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 167 ETSI TS 123 078 V5.11.0 (2006-06)

Procedure CAMEL_MT_GMSC_DISC5 1(3)
iilgrci)ée;sisiini tih;eicgl\;lééw‘)ﬁ Signals to/from the right are to/from

1to handle a | the gsmSSF;

| terminating call request | if not otherwise stated.

No

Result:=
continue

Release
Yes
m
| To process
Rel -
elease 'MT_CF_MSC
,,,,,,,,,,
Dé_T_No_Ans&er
[ [ \ [ |
Int_Continué_ ;
With_Arguemint Int_Cont|n< Int_Error Int_ReIeas«<CaII
]
Int_T_Exception
Result:= Result:= Result:=
reconnect release release

Figure 4.47-1: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 1)
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I -
'Process in the GMSC '
| l
to handle a |
| terminating call request |

D!{_T_No_Ans%er

Procedure CAMEL_MT_GMSC_DISC5

2(3)

Signals to/from the right are to/from%

the gsmSSF if not otherwise stated

Int_Establish”
Temporal
Connection

CAMEL_MT_EfIC

Int_Connect_ To_
Resource

AMEL_MT_CTR

e

No

D!{_T_No_Ans}er

Yes

Result:=
release

Figure 4.47-2: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 2)
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Procedure CAMEL_MT_GMSC_DISC5

I -
'Process in the GMSC '
| l
to handle a |
| terminating call request |

Release

Int_ DP_T_Aba

DP_T Abando

D %_T_No_Ans%er

3(3)

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

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

if not otherwise stated.

Int_contint<

Int_Continué_
With_Argument

k

N

Result:=
fail

Figure 4.47-3: Procedure CAMEL_MT_GMSC_DISCS5 (sheet 3)
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Procedure CAMEL_MT_GMSC_DISC6 1(2)
;[/7*7P7rc7)<;eis; ]r; tihgziGil\;IéE:T\ﬁ /* Signals to/from the right are to/from
1to handle a | the gsmSSF;
| terminating call request */ if not otherwise stated. */
b . y
gsmSS
No Wke .
Yes

Result:= Int DP_T &aﬂdon
continue - ==

i : P_T_Abando
| \
_ Int_Continye_
|nt_contln“< W ith_Aﬂ;JUg'Ti”t

L |
K

Result:=
fail

Figure 4.48-1: Procedure CAMEL_MT_GMSC_DISC6 (sheet 1)
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Procedure CAMEL_MT_ETC 1(4)
' Procedure in the GMSC T\ Signals to/from the left are to/from
1to handle a temporary T the originating exchange;
rconnection [ signals to/from the right are
Ceo o ‘ to/from the gsmSSF;
if not otherwise stated.
'To CAMEL_
- 1'To _
Lr\]cljtéjall'less -~ Assisting_MSC

True

Int_ TC_
Released

Release

Release

Result:=
pass

| Procedure defined
: in 3GPP TS 23.018

Send_ACM_
If_Required

Wait_For_
Assisting_ACM

'
|

From CAMEL_
Release Release < - - - Assisting_MSC
lor SRF
Int_ ETC_Faile
Answer
eceive
False
Result:=
pass
Int_ DP_T_Abapdon
et DP_T_Abando
1To CAMEL _
- Assisting_MSC
‘or SRF \ |
; Int_Continue/
Int_conti nu< With, Argung
o 2 |
--To SELF [t
! 1To CAMEL _
—————————— Release -~~~ Assisting_MSC
Lor SRF
Result:=
fail

2

Figure 4.49-1: Procedure CAMEL_MT_ETC (sheet 1)
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Procedure CAMEL_MT_ETC : 2(4)
- - Signals to/from the left are to/from
[N T N the originationg exchange;
| Prcr)]ceg?re inthe GMSC 1, signals to/from the right are
{0 handle a temporary ‘ to/from the CAMEL_Assisting_MSC or SRF.
[connection ____ 1
Wait_For_
Assisting_ACM
\
Address Connect
Complete
Wait_For_
Assisting_
Answer
Answer
3 othway
thraugh connectio ugh connectien
ired? No No reguired?
Yes
Send_Answer Send_ACM pend_Network
,,,,,,,,,, | _ | _ P _
i If_Required If_Required K rogress Co nnec_:t_lf_ K
| | Required |
| | N | L | :
| : Int_Temporal |
j 1Tt TTTTTooToo TTT T o Connecton , oo o oo o- o
|, Procedure defined Procedure defined | Established Procedure defined | |
lin 3GPP TS 23.018 in3GPP TS 23.018 | in3GPP TS 23.018 !

Temporary_
Connection_
Established

Figure 4.49-2: Procedure CAMEL_MT_ETC (sheet 2)
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Procedure CAMEL_MT_ETC

| -
Procedure inthe GMSC 1
1to handle a temporary
connection

|
L |

Signals to/from the left are to/from
the orinating exchange;
signals to/from the right are
to/from the gsmSSF;

if not otherwise stated.

3(4)

Temporary_Connection_Established
Wait_For_Assisting_Answer

Release

false
Int DP_T_
Abandon
Int TC_ DP_T_Abando
Released
N
1 To CAMEL_
Release - Assisting_MSC
ror SRF
[
|
Release - J‘ To SELF
|
Result :=
pass

From CAMEL_
Release < - - - - Assisting_MSC
or SRF

|
L

:
|

Int TC_
Released

To CAMEL_ |

Result:=
pass

or SRF I

Assisting_MSC |~

Connection

Released

Release

Result:=
pass

Figure 4.49-3: Procedure CAMEL_MT_ETC (sheet 3)
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Procedure CAMEL_MT_ETC 4(4)
:b&ké&jéhaﬁ}ﬁﬁ§6T¥ Signals to/from the left are to/from
1to handle a temporary ‘ the orinating exchange;
rconnection ! signals to/from the right are
CoT T to/from the gsmSSF;
if not otherwise stated.
Temporary_Connection_Established,
Wait_For_Assisting_ACM,
Wait_For_Assisting_Answer
—T
P
| .
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _ From outgoing leg.
! >T %7;ISLJP
1 1 , TTTTTT T
Release -~ |Connect -— Answer - Connect S
|
\ l 2 \
|
|
| {ineTC_
! Released
1
e
| 'To CAMEL _
******** ~---1, |Release -~~~ -~~~ - Assisting_MSC
From outgoing leg ' | ' or SRF
MS in VMSC. s g
BSSAP or RANAP!
Result :=
Answer
Int TC_
Released

Release

Release

Result :=
pass

Figure 4.49-4: Procedure CAMEL_MT_ETC (sheet 4)
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Procedure CAMEL_MT_CTR 1(5)

r--r-r-———>=-—-~"~"~"~"“"~"““~"“~“"“~—"—7—7— o
|

Procedure in the GMSC to handle

‘ Signals to/from the left are

1a Connect To Resource operation | to/from the originating exchange;

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

Int_Invoke__
SRF

Await_SRF_
_Initialisation

——————— === mmm e
Int. SRF | ‘
- Int SRF_ /|
Connectio :from SRF ohneciad :From SRF

Connect SRF t¢
the call

Send_ACM_|| | Procedure defined
If_Required lin 3GPP TS 23.018

Yes

|
send_Network [ :
\ — +_ _ Procedure defined
Int_CTR_Falled ConnectIf_["""1jy 36pp TS 23.018

Required 1| . ___"____ " T C

n

Result:=

- Int._ SRF_Connected
continue - -

Figure 4.50-1: Procedure CAMEL_MT_CTR (sheet 1)
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Procedure CAMEL_MT_CTR 2(5)
r--———>~>">"~"“"~“"~“"~"“~““~ "~ “—°—-=7°—7 -
1 Procedure inthe GMSC to handle 1 Signals to/from the left are
! a Connect To Resource operation T to/from the originating exchange;
[ signals to/from the right are to/from
the gsmSSF if not otherwise stated.
Relay
R
I Int_Disconne:
Release -1 From SRF Forward_ Release
! Connection

CAMEL_Disconnect

Int_ SRF_Relegsed CTR_SRF —
True
Result:= CAMEL_Disconnect_ XE—EII?]EEJ—
pass CTR_SRF /* legID */
777777777 a
|
To SELF - - |Release
|
Int_Continue/
With_Argument
Int_SRF_Released V‘é
Result:= Int_Disconng€t
pass Forward_Cohnection

14
~

CAMEL_Disconne
CTR_SRF

Int_SR F_Rele&ed

Result:=
Fail

8

Figure 4.50-2: Procedure CAMEL_MT_CTR (sheet 2)
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Procedure CAMEL_MT_CTR 3(5)
(E’Eoééc]t]ré }ni{héiél\;léatc; Béﬁdl& Y Signals to/from the right are to/from
1a Connect To Resource operation the gsmSSF.
Lo Signals to/from the left are to/from

the SRF.
Relay
———
Int_Prompt g Int_Prompt
Int_Play_ — Int_Specialized_ — —
Announcerent And_Collest_ Ressource_Report And_Collect_
User_Information mation ack

Int_Prompt>

Int_Prompt
And_Collect

And_Collelct_
U';\(Fr_lnformation

Relay

Int_Specialized
Ressource_Report

Int_Play_
Announce

ment

Figure 4.50-3: Procedure CAMEL_MT_CTR (sheet 3)
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Procedure CAMEL_MT_CTR 4(5)

r--—-——-——-—-- -~ -~~~ “"“~"“—~“~ "~~~ °—°== o
| [

Procedure inthe GMSC to handle Signals to/from the left are

! a Connect To Resource operation T to/from the originating exchange;
! ! signals to/from the right are to/from

77777777777777777777777 the gsmSSF if not otherwise stated.

Await_SRF_Initialisation

Answer
Received

True False

CAMEL_Disconnect

CTR SRF Int_DP_T_Abapdon

P_O_Abando
_SRF

Int_SRF_Relegsed

777777777 a
| .
: Int_Continu
To SELF = - 1Rel Int 1t = —
0S : elease _con |nue< Wit Argunﬁ
,,,,,,,,,,
Result := CAMEL_Disconnect_

pass CTR_SRF

Int_SRF_Relegsed

Result :=
Fail

Figure 4.50-4: Procedure CAMEL_MT_CTR (sheet 4)
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Procedure CAMEL_MT_CTR 5(5)

e
1 Procedure inthe GMSC to handle Y Signals to/from the left are

| a Connect To Resource operation to/from the originating exchange;

! ‘ signals to/from the right are to/from

77777777777777777777777 the gsmSSF if not otherwise stated.

o
I

r \ :
Relay, | LI?JF,) ,,,,,,,,,
Await_SRF_Initialisation

::S“JS outgoing leg. - - |Release Connect <-—+ Answer - - - -3 {Connect
|
! |
””””””” \ | \
|
1
777777777777 B
i |
CAMEL_Disconnect_ me outgoing leg L1 CA MEL_Disconnect_
CTR_SRF MSinVMSC. CTR_SRF
- BSSAP or RANAPJ —
Int_ SRF_Released
Int_SRF_Relegsed
,,,,,,,,, . Result :=
| Answer
To SELF I - |Release
|
Result :=
pass

Figure 4.50-5: Procedure CAMEL_MT_CTR (sheet 5)
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Procedure CAMEL_MT_GMSC_Notify CF 1(2)
37/*7 E’Eo%éc]dré}r; tihieicgl\;lézlm‘)ﬁ /* Signals to/from the left are
ito notify the gsmSSF that | to/from the originating MSC;
1a call has encountered | signals to/from the right are
Lconditional call forwarding */ ! to/from the gsmSSF
”””””””””” No unless marked otherwise */
ELSE

CFNRy

FTN as a result of
the first SRl and TDP 12
has been triggered?

Yes Result:=
Continue
DP_T_CCF
| | | |
Int_ Int_ Int_Releasg”
Release Continue Connect Call <

Int DP_T_ Cm" d':—if';/—
Abandon _CUG_Info
'Modify call '‘Modify call

i parameters with

arameters witl
redeived irTformat on' redei i i

DP_T_Abando

””””” "
- Int_Continué_ Toproces . _|CF
Int_contlnu< With_Arg ugrf;nt MT_CF_MSC! |cancelled
,,,,,,,,, Destir
K calle
Toproces __|CF No
M I—EF:MSE: cancelled Release call
‘Modify call resources
parameters with
Release call redeived information’
resources |
Result:= Result:= Result:=
Result:= Continue Reconnect Release
Fall

Figure 4.51-1: Procedure CAMEL_MT_GMSC_Notify_CF (sheet 1)
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Procedure CAMEL_MT_GMSC_Notify CF 2(2)

! T,; [* Signals from the right are
1to notify the gsmSSF that from the gsmSSF,

|

1a call has encountered | unless marked otherwise */
|
|

Lconditional call forwarding */

DP_T_CCF

Int_Error

Default call handling =
continue call ?

No

Yes

To process . _ |CF

MT_CF_MSC! |cancelled

Release call
resources

Result:= Result:=
Release Continue

Q¥ &

Figure 4.51-2: Procedure CAMEL_MT_GMSC_Notify_CF (sheet 2)
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Procedure CAMEL_MT_LEG2_GMSC 1(2)

/* A procedure in the GMSC to ' Y [* Signals to/from the left are to from the gsmSSF;
' handle leg 2 of an active call. */ Signals to/from the right are to/from the destination
! ! exchange; unless otherwise stated. */

r o
| [

Wait_For_
Clear

Wait_For_Clear,
DP_T_MidCall_Active
[
[ [ [ [ \
Release Int_Release Int_Disconngct Int_Export Int Midcall
Call Leg Leg -
Release Release
CAMEL_MT_ CAMEL_EXPORTT
GMSC_DISC? _LEG_MSC

Int_Disconnect_
Leg ack

No ]
Result =
nnect?” No
conne @ Result=

Yes Pass?
Yes
CAMEL_MT_
RECONNECT|
GMSC DP_T_MidCall
_Active
[ [ |
Reconnect Fail

Int_Continue

2
Resuilt? With Argument

Wait_For_
Clear

Int_Continue Int_Error

Release

Release

Wait_For_
Clear

Figure 4.52-1: Procedure CAMEL_MT_LEG2_GMSC (sheet 1)
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Procedure CAMEL_MT_LEG2_GMSC 2(2)

/* A procedure in the GMSC to [* Signals to/from the left are to from the gsmSSF; %

r -

| N
' handle leg 2 of an active call. */ - T Signals to/from the right are to/from the destination
! ! exchange; unless otherwise stated. */

Dﬁ DP_T_MidCall_Active

llpt_Estainsw_ Int_Connect_To_

emporary | Resource
Connection

CAMEL_MT_ETC CAMEL_MT_CTR

Figure 4.52-2: Procedure CAMEL_MT_LEG2_GMSC (sheet 2)
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Process CAMEL_MT_LEG1 _GMSC 1(5)
U*iﬁj ﬁrééeéé ﬂ{thieiGil\i éé {o 77777 T\ R /* Signals to/from the left are to/from

' handle leg 1 ina CPH configuration. */ | the originating exchange; Signals to/from the right
L ‘ are to/from the gsmSSF unless otherwise stated. */

Store Legl
information

Wait_For_ Wait_For_
Clear ACM

Address Connect
Complete
77777777777777 a N dNt k \--- - - - - - - - - - -~
[ Send_Networ [
See 3GPP TS 23.018 - - 1| Send_ACM_ Comnect If || - - See 3GPP TS 23.018
‘ If_Required : ‘
777777777777777 ! - Required L
Wait_For_ Wait_For_
Answer Clear
Answer

See 3GPP TS 23.018 - - - Send_Answer_
! If_Required

Wait_For_
Clear

Figure 4.53-1: Process CAMEL_MT_LEG1_GMSC (sheet 1)
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Process CAMEL_MT_LEG1 _GMSC 2(5)
U*iﬁj ﬁrééeéé ﬂ{thieiGil\i éé {o 77777 T\ R /* Signals to/from the left are to/from

' handle leg 1 ina CPH configuration. */ | the originating exchange; Signals to/from the right
L ‘ are to/from the gsmSSF unless otherwise stated. */

Wait_For_ACM,
Wait_For_Answer,
DP_T_MidCall_Alerting

Release Int_Disconng€t_ Int_Release
Leg Call

CAMEL_MT_

GMSC_DISC§ Release Release

Int_Disconnec
Leg_ack

DP_T_MidCall
_Alerting

Wait_For_Answer,
DP_T_MidCall_Alerting

Int_MidCall

|
|
|
|
|
|
:
|
- Int_Error Int_Conti nu<

Continue

Release ;
DP_T_MidcCall

_Alerting

i

Release

Wait_For
_Answer

Figure 4.53-2: Process CAMEL_MT_LEG1_GMSC (sheet 2)
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Process CAMEL_MT_LEG1 _GMSC 3(5)
U*iﬁj ﬁrééeéé ﬂ{thieiGil\i éé {o 77777 T\ R /* Signals to/from the left are to/from

' handle leg 1 ina CPH configuration. */ | the originating exchange; Signals to/from the right
L ‘ are to/from the gsmSSF unless otherwise stated. */

Wait_For_Clear,
DP_T_MidCall_Active

Release Int_Release Int_Disconngect Int_Export Int_Midcall
Call Leg Leg
CAMEL_MT_ CAMEL_EXPOR[T
GMSC_DISC1 Release Release _LEG_MSC

Int_Disconnec
Leg ack

No
Result=

Pass?

Yes

DP_T_MidcCall
_Active

DP_T_MidCall
_Active
Int_Error Int_ Co ntinu<

Continue

Release

Release

Wait_For
_Clear

Figure 4.53-3: Process CAMEL_MT_LEG1_GMSC (sheet 3)
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Process CAMEL_MT_LEG1 _GMSC 4(5)
U*iﬁj ﬁrééeéé ﬂ{thieiGil\i éé {o 77777 T\ R [* Signals to/from the left are to/from

' handle leg 1 ina CPH configuration. */ | the originating exchange; Signals to/from the right
L ‘ are to/from the gsmSSF unless otherwise stated. */

DP_T_MidCall_Alerting

Int_Establish Int Connectfo

Temporary < Resource -

Connection ‘
CAMEL_MT_ETC CAMEL_MT_CTR

Result?

Fail ELSE
Answer

Result :=
Answer

|
To SELF ‘L - 41Answer
|

Figure 4.53-4: Process CAMEL_MT_LEG1_GMSC (sheet 4)
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Process CAMEL_MT_LEG1 GMSC 5(5)
i}*iAi ri)rio;:ésisii;l j[ﬁe; élivlisicitio 77777 T\ /* Signals to/from the left are to/from
rhandle leg 1 in a CPH configuration. ] the originating exchange; Signals to/from the right
‘ ! are to/from the gsmSSF unless otherwise stated. *

DP_T_MidCall_Active

Int_Establish”_ Int Connect’ To
Temporar Resource \_

Connection ‘

CAMEL_MT ETC CAMEL_MT_CTR

)

Wait_For_ACM
Int_Establish”_ Int_Connegt To_
Tempora Resource
Connection ‘

CAMEL_MT ETC CAMEL_MT CTR

Result?
Fail

ELSE

Figure 4.53-5: Process CAMEL_MT_LEG1_GMSC (sheet 5)
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Procedure CAMEL_MT_RECONNECT_GMSC 1(7)
: ;*7A7p7r(;cieal]r(; iinitr;eiél\;léé ;oihia;n]k; é T\ﬁ [* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ ‘ the destination exchange. */
| |
,,,,,,,,,,,,,, .
L _|OR_Set ORA|

Parameters

Obtain_Routeing_Address

See 3GPP TS 23.018 - - 1 — (Called party address, Reference address,

o ____ OR, Own PLMN, Routeing address,
Destination address, Result)

Result?
Fail, Pass, Routeing
Aborted Forward Number
— Initial Addres Initial Addres
Reéglitl - (Routeing > (Routeing >
Address) Address)

CAMEL_Store |
Destination_
Address
(OR, False)

Wait_For_
ACM

Figure 4.54-1: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 1)
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Procedure CAMEL_MT_RECONNECT_GMSC 2(7)

| -
1/* A procedure in the GMSC to handle a g\ﬁ [* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ ‘ the destination exchange. */

Wait_For_
ACM

Address

Connect
Complete

CAMEL_Start
_TNRy

CAMEL_MT_
SC_ALERTING

/\Fail, Release
R

esult?

=

o7

Reconnect
Answer

Wait_For
_Answer

Result :=
Fail

Answer

CAMEL_Stop
_TNRy

L

N

CAMEL_MT_
5MSC_ANSWER

fan)
A

Reconnect Fail, Release

Result?

Set destination
address
parameter

Result := Result := Result :=
Reconnect Pass Fail

®

Figure 4.54-2: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 2)
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Procedure CAMEL_MT_RECONNECT_GMSC 3(7)
: ;*7A7p7r(;cieal]r(; iinitr;eiél\;léé ;oihia;n]k; é T\ﬁ [* Signals to/from the right are to/from

| reconnection after leg 2 disconnect. */ ‘ the destination exchange. */

| |

Wait_For_ACM,
Wait_For_Answer

Resume
Call
Handling

Resume call
= True

OR_Handle || - . see 3GPP TS 23.079

_RCH !
2
Result? Refuse
Fail Reconnect
Pass
Result := Result := Wait_For R
Fail Reconnect _ACM

X &

Figure 4.54-3: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 3)
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Procedure CAMEL_MT_RECONNECT_GMSC 4(7)
\I---- - - -~ -~ -~ - -~ - - - - - - - - - --- -
1/* A procedure in the GMSC to handle a 1 [* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ ‘ the destination exchange; Signals
o ____________! to/from the left are to/from the gsmSSF.
unless otherwise stated. */
R PO B S
DP_T_MidCall_Alerting DP_?_MB Call Alerting
A \ \ \
TNRy s Internal Release Int_Release Int_Disconnect
Expired ! Call Leg
Release Release Release
Yes
_R?\Ilgagﬁsc\:;;se Int_Disconnect
. Leg ack
from user?
No
CAMEL_MT_ CAMEL_MT_
GMSC_DISCH GMSC_DISC4
Yes Yes
Result = Result =
COI’W \Reane 7
No No
Result := Result :=
Fail Reconnect
Result :=
Fail

Figure 4.54-4: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 4)
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Procedure CAMEL_MT_RECONNECT_GMSC 5(7)
: ;*7A7p7r(;cieal]r(; iinitr;eiél\;léé ;oihia;n]k; é T\ﬁ [* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ ‘ the destination exchange;

L) Signals to/from the left are to/from
the gsmSSF. */

Wait_For_Answer,
DP_T_MidCall_Alerting

Int_Export Int_MidCall
Leg

CAMEL_EXPORT
_LEG_MSC
Yes
Result :=
Fail
DP_T_MidCall
_Alerting
o Int_Continue Resume Call
Int_Error Int_Continug With Argument Answer Handiing
\
Continue
Release

Wait_For_
Answer

Release

Result :=
Fail

Figure 4.54-5: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 5)
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Procedure CAMEL_MT_RECONNECT_GMSC 6(7)
: ;*7A7p7r(;cieal]r(; iinitr;eiél\;léé ;oihia;u]k; é T\ﬁ [* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ ‘ the destination exchange;

L) Signals to/from the left are to/from
the gsmSSF. */

DP_T_MidCall_Alerting

A

Irt_Establish_ Int_Connect_To_
Tempora_lry__ Resource
Connection

CAMEL_MT_ETC CAMEL_MT_CTR

|
Result?
Fail ELSE
Answer

Result :=
Answer

””””” "
|

To SELF ‘L - 1Answer >
|

Figure 4.54-6: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 6)
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Procedure CAMEL_MT_RECONNECT_GMSC 7(7)
: ;*7A7p7r(;cieal]r(; iinitr;eiél\;léé ;oihia;u]k; é T\ﬁ /* Signals to/from the right are to/from
| reconnection after leg 2 disconnect. */ ‘ the destination exchange;

L) Signals to/from the left are to/from
the gsmSSF. */

DP_T_MidCall_Active

!Pt_Estains n Int_Connect_To_

emporary | Resource
Connection

CAMEL_MT_ETC CAMEL_MT_CTR

-

Figure 4.54-7: Procedure CAMEL_MT_RECONNECT_GMSC (sheet 7)
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4.5.3.2 Retrieval of routeing information in the HLR
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The functional behaviour of the HLR is specified in 3GPP TS 23.018 [12]. The procedures specific to CAMEL are
specified in this subclause:

The procedure CAMEL_Provide Subscriber _Info is specified in subclause 4.5.9.

Procedure CAMEL_HLR_INIT;

Procedure CAMEL_CSI_Check HLR;
Procedure CAMEL_O_CSI_CHECK_HLR;
Procedure CAMEL_D_CSI_CHECK_HLR;
Procedure CAMEL_T_CSI_CHECK_HLR;
Procedure CAMEL_CHECK_SlI12_CDTI.
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Procedure CAMEL_HLR_INIT 1(2)

-
|

Procedure in the HLR to T\

‘handle a request for routeing

tinformation for an MT call.

CAMEL No

ubscribe

Yes

Triggering critetia
Np stored?

Yes
Triggering critetia
Ifilled 2

No

phase4
Yes
supported€Sls Yes
for€AMEL phase 4
sufficient?

No

Yes
CAMEL phase 3

Yes

sufficie
No

ND SOPP NMEL
phase2
Yes
CAMEL phase 2
sufficie

Yes

No

No
phasel
Yes
CAMEL phase_ 1
sufficie

Yes

No Result:=
pass

<

Figure 4.55-1: Procedure CAMEL_HLR_INIT (sheet 1)
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Procedure CAMEL_HLR_INIT 2(2)

-
|

Procedure in the HLR to T\

‘handle a request for routeing

tinformation for an MT call.

Default
ndling~

Continue Network

oDB specific

Set negative Normal call Network specific
response: handling according handling I
Call Barred to BGPP TS 23.018 |
1

|

Result:= Result:= |
fail pass !

\ NZ !

|

|

|

|

|

|

|

|

1

”””””””””””””” aod

The network specific handling !

shall include the result of the procedure
CAMEL_HLR_INIT (fail, pass)

Figure 4.55-2: Procedure CAMEL_HLR_INIT (sheet 2)
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Procedure CAMEL_CSI_Check_HLR 1(2)
' This procedure in the HLR!
1 to perform the handling fora
forwarded CAMEL call.*/
CAMEL_T_CS
CHECK_HLR

AMEL_O_CS
CHECK_HLR

AMEL_D_CS
CHECK_HLR

Result:=
CSl active

Result:=
CSIl not active

Figure 4.56-1: Procedure CAMEL_CSI_Check_HLR (sheet 1)
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Procedure CAMEL_O_CSI_CHECK_HLR 1(2)

,,,,,,,,,,,,,,,,,,,,,,, -
I

'the O-CSl and set the O-CSI \
| parameter for SRI ack accordingly. */|

Set O-CSI

parameter
(note 1, note 2)

Note 1: k
In case of GSM call forwarding, as an implementation option, the HLR may perform conditional triggering check
for DP Collected Info services in O-CSl.

If the check passes, O-CSl shall be sent to the GMSC without conditional triggering criteria for DP Collected infol.
If the check fails, DP Collected Info triggers shall not be sent to the GMSC.

Note 2:
The HLR shall not send O-CSI data to the GMSC if the GMSC does not support O-CSl or the CAMEL phase
indicated in CAMEL Capability Handling of O-CSI.

Figure 4.57-1: Procedure CAMEL_O_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_D_CSI_CHECK_HLR 1(2)

o
I

'the D-CSI and set the D-CSI i
| parameter for SRI ack accordingly. */|

No

Set D-CSI
parameter
(see Note 1)

0y

Note 1:
The HLR shall not send D-CSI data to the GMSC if the GMSC does not support D-CSI or the CAMEL phas
indicated in CAMEL Capability Handling of D-CSI.

Figure 4.58-1: Procedure CAMEL_D_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_T_CSI_CHECK_HLR 1(2)
1*Procedure in the HLRto S
i check the T-CSl and set the SRl ack |
| parameter accordingly */ |

-
|

No
Yes
No
requested Domain:=
circuit switched
GAMEL_Provide
Subscriber_Infg
Set T-CSI Result:=
parameter continue
Result:=
T-CSI active

Figure 4.59-1: Procedure CAMEL_T_CSI_CHECK_HLR (sheet 1)
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Procedure CAMEL_CHECK _SlI2_CDTI 1(2)

| -

;/* Procedure inthe HLR or MSC to '
determine if the SII2 allows or disallows
tinvocation of Call Forwarding or Call |

Deflection. */ !

|
L |

Yes Call Diversion Treatment
Indicator present in SI12?
No
Call Diversion Treatment Yes
Indicator set to Call
Diversion allowed?
No
Result := Result :=
Fail Pass
\

Figure 4.60-1: Procedure CAMEL_CHECK_SII2_CDTI (sheet 1)
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4.5.3.3 Handling of provide roaming number request in the VLR

The functional behaviour of the VLR is specified in 3GPP TS 23.018 [12]. The procedure specific to CAMEL is
specified in this subclause:

- Procedure CAMEL_SET SOA.
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Procedure CAMEL_SET_SOA 1(1)

- - - - - - - - - - - -7~ o
|

! Procedure in the VLR to set thew)ﬁ
suppression of announcement
lindicator as required for this call ,

No
Suppression o Suppression o
announcemen announcemen

equirec(i .=false required:=true

)

Figure 4.61-1: Procedure CAMEL_SET_SOA (sheet 1)
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4.5.4 Handling of mobile terminating calls

4541 Handling of mobile terminating calls in the terminating VMSC
The functional behaviour of the terminating VM SC is specified in 3GPP TS 23.018 [12].
The behaviour specific to CAMEL is:

- theinclusion of the O-CSl| and/or D-CSI parameter in the Perform Call Forwarding information flow sent to the
processMT_CF_MSC if O-CSl and/or D-CSI was received in the Send Info For Incoming Call ack information
flow;

- therequirement 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 information flow.

The processes and procedures specific to CAMEL are specified in this subclause:
- Procedure CAMEL_ICH_VLR;
- Procedure CAMEL_O_CSI_Check VLR;
- Procedure CAMEL_D CSI_Check VLR;
- Procedure CAMEL_VT_CS|_Check VLR;
- Procedure CAMEL_ICH_MSC_INIT;
- Procedure CAMEL_MT_VMSC _Notify CF;
- Procedure CAMEL_ICH_LEG2_MSC;
- Procedure CAMEL_ICH_LEG2 CF MSC;
- Process CAMEL_ICH_LEG1_MSC;
- Procedure CAMEL_ICH_RECONNECT_MSC;
- ProcessCAMEL_T_CHANGE_OF POSITION_MSC.

The procedure CAMEL_ICH_LEG2_MSC supervises the terminating party only. The procedure
CAMEL_ICH_LEG2 CF_MSC supervises the forwarded-to party only. The process CAMEL_ICH_LEG1 MSC
supervises the originating party only. Hence, signals from the BSS are received by the procedure
CAMEL_ICH_LEG2 MSC, signals from the destination exchange are received by the procedure
CAMEL_ICH_LEG2 CF _MSC and signals from the originating exchange are received by the process
CAMEL_ICH_LEG1 MSC.

45411 Action of the VMSC in procedure CAMEL_MT_VMSC_Notify CF
The Forwarding reason is taken from the Complete Call information flow fromthe VLR.

Thelnt_ DP_T_No_Answer signal and Int. DP_T_Busy signal include a parameter to indicate that the call has
encountered conditional call forwarding. The gsmSSF will transfer this parameter to the Event Report BCSM
information flow which it sends to the gsmSCF.

45412 Action of MSC on receipt of Int_Disconnect_Leg (Leg 2)

If the MSC receives Int_Disconnect_Leg (Leg 2) signal from the gsmSSF, in response to an Initial DP information
flow, the MSC will continue the handling of the calling party (Legl) without routeing the call to a destination.
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45413 Procedure CAMEL_ICH_LEG2_MSC

The Int_ DTMF_Digit_Received information flow is received from an internal processin the MSC that receives DTMF
signalling from the MS. The handling of the internal process that receives DTMF signalling is out of scope of the
present document. The playing of the received DTMF tones to the other partiesin the call segment is out of scope of the
present document.

45414 Process CAMEL_T_CHANGE_OF_POSITION_MSC

The signasHANDOVER COMPLETE and HANDOVER PERFORMED are specified in 3GPP TS 48.008 [39].
Signals RELOCATION REQUEST ACKNOWLEDGE, LOCATION REPORT and LOCATION REPORTING
COMMAND are specified in 3GPP TS 25.413 [33].
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Procedure CAMEL_ICH_VLR 1(1)
‘[/Zki'l'ih}sipiraéédiuiré iisic:':lﬁédi in T; [* Signals to/from the left
'ICH_VLR (in 3GPP TS 23.018) */ are to/from the MSC. */

| |

No

CAMEL_VT_C$
ICHECK_VLR

LV

Continue

CAMEL

Wait_for_
_SIFIC_2

Send Info For
Abort Incoming Call
Result:= Result:= Result:=
FAIL Pass Pass

Figure 4.62-1: Procedure CAMEL_ICH_VLR (sheet 1)
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Procedure CAMEL_O_CSI_CHECK_VLR

‘ Procedure in the VLR to check T;
the O-CSl and set the O-CSI |
| parameter for SIFIC ack accordingly.|

-
|

Set O-CSI
parameter

No

1(1)

Figure 4.63-1: Procedure CAMEL_O_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_D_CS|_CHECK_VLR

\r/* Procedure in the VLR to check T,;

'the D-CSI and set the D-CSI ‘
' parameter for SIFIC ack accordingly. */

Set D-CSI
parameter

No

1(1)

Figure 4.64-1: Procedure CAMEL_D_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_VT_CSI_CHECK_VLR 1(1)

|
'/* Procedure in the VLR to Ly

'check the VT-CSI and set the SIFIC ack:
| parameter accordingly */ |

riteria
applicable~

- Check basic service code criteria |
- Check VT-CSI in VMSC-B "

Set VT-CSI

parameter
Result:= Result:=
CCH continue

Q¥ &

Figure 4.65-1: Procedure CAMEL_VT_CSI_Check_VLR (sheet 1)
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Procedure CAMEL_ICH_MSC_INIT 1(5)

s
| g A
ito handle a |
'terminating call request */ |

the gsmSSF */

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

D

set
CSI=VT-CSI

Int_Invoke
gsmSSF

wait_for_

gsmSSF_Invoked

Figure 4.66-1: Procedure CAMEL_ICH_MSC_INIT (sheet 1)
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Procedure CAMEL_ICH_MSC_INIT
;r/* Process in the VMSC-B
1o handle a

| terminating call request */

o
I

-1
|
|
|

wait_for_
gsmSSF_Invoked

——

2(5)

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

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

Int_gsmS
Invoked

Call_Active :
False

Le

Int_T_Exception

Result:=
aborted

Int_Contin

With_Arg ug'{gnt

Result :=
Legl_only

Figure 4.66-2: Procedure CAMEL_ICH_MSC_INIT (sheet 2)
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Procedure CAMEL_ICH_MSC_INIT 3(5)

r-—-~—~~>"~>"~"~>~~"~“"~""~"“~“~" "~ 7 ° o
| [

/* Process in the VMSC-B R
|
|
|

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

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

DP Terminatio if not otherwise stated. */
_Attempt_ |

Int_Continue” .
With Int_Continte Int_Connect
__Argument

|
Send_ACM_|| ' Procedure defined
If_Required :in 3GPP TS 23.018

|
1to handle a
iterminating call request */

arameters with
eived infarmation'

} ‘Modify call
re

Modify call
parameters Calle
with received

mnfor 1
information. No
CAMEL _
_Modify _
_CUG_Info
Set VT-CSI
suppression No Gi
eceived i
incomingcall?
Yes
Result:= Modify call
MSRN parameters
with received
information
FTN:= )
Destination Routing Int_Exceptio
Address
Result:= Result:=
Reconnect fail

%

Figure 4.66-3: Procedure CAMEL_ICH_MSC_INIT (sheet 3)
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Procedure CAMEL_ICH_MSC_INIT 4(5)

o
I

R /* Signals to/from the left are to/from
1
|

'to handle a
| terminating call request */

the orginating exchange;

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

if not otherwise stated. */

DP_Termination_Attempt_Authorised,
Leg2_Disconnected

Leg2_Disconnected DP_Termination_Attempt_Authorised,
Leg2_Disconnected

Release Int_Disconnect_ ||y ReleaséCall |Int_Error
Leg (legl)

Int_DP_

Default Call
_T_Abandop

Handling = Continue
Call?

; Int_Continyé_
Int_contlnL< With_Arquént

Result:= Result:=
aborted Aborted

Figure 4.66-4: Procedure CAMEL_ICH_MSC_INIT (sheet 4)
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Procedure CAMEL_ICH_MSC_INIT 5(5)
;r/; Isgoi:égg |7nitt;ei \7/|7\/I787C:7I:%T\ﬁ /* Signals to/from the right are to/from
1to handle a | the gsmSSF. */
|
|

| terminating call request */

DP_Termination_Attempt_Authorised,
DP_T_Not_Reachable,
Leg2_Disconnected

Int_Establish” Int_Connect To
Tempora Resource \_
tion

Caonne

CAMEL_MT_ETC CAMEL_MT_CTIR
No Yes
Result:=
fail

Figure 4.66-5: Procedure CAMEL_ICH_MSC_INIT (sheet 5)
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Procedure CAMEL_MT_VMSC_Notify CF

Fm—mm————— ==
|

'/* Procedure in the VMSC
1 to notify the gsmSSF that
1a call has encountered

conditional call forwarding */:

|
L

o
I

-1
|
|
|

1(2)

/* Signals to/from the left are
to/from the VMSC,;

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

unless marked otherwise */

Result :=
Continue

Release

Int_Continug”
_With_
__Argument

Int_Conne¢<

Int_Release”
Call

Int DP_T_
Abandon

DP_T_Abando

'Modify call
parameters with
eived information'

Int_Contin<

Int_Contin

With_Arg u%r{e_nt

To process | _

MT_CF_MSC!

ICF
cancelled
Release call
resources
Result:= Result:=
Fail Continue

¥ ® © @ ®

Release

777777777 "
To process . _|CF
MT_CF_MSC! cancelled

Release call

resources
Result:= Result:=
Reconnect Fall

Figure 4.67-1: Procedure CAMEL_MT_VMSC_Notify_CF (sheet 1)
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Procedure CAMEL_MT_VMSC_Notify CF 2(2)

'to notify the gsmSSF that to/from the VMSC;

1a call has encountered signals to/from the right are
rconditional call forwarding */; to/from the gsmSSF

- unless marked otherwise */
DP_T_CCF

Int_Error
No Default call handling =
continue call ?
Yes

Release

777777777 "
To process . _|CF
MT_CF_MSC! |cancelled

Release call
resources

\r/* Procedure in the VMSC R /* Signals to/from the left are
|
|
|

Result:= Result:=
Fail Continue

2

Figure 4.67-2: Procedure CAMEL_MT_VMSC_Notify CF (sheet 2)
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Procedure CAMEL_ICH_LEG2_MSC

-
1/* A procedure inthe MSC to ' Y
I handle leg 2 of an active call. */ |

o
I

Int_MidCall |
Criteria_Request

1(7)

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

[* Signals to/from the left are to/from the gsmSSF;
unless otherwise stated. */

Wait_For_
MidCall_Criteri
Int_MidCall | I(?:TM_idCaII__t_
Criteria ack iteria negative
response
Store MidCall
Criteria
MidCall armed MidCall armed
:=True = False

Int_MidCall Int_Cancel

_Criteria _MidCall
Store MidCall

Criteria
MidCall armed MidCall armed

= True = False

\ \
Clear Digit
String

Stop Interdigit
Timer

)

Figure 4.68-1: Procedure CAMEL_ICH_LEG2_MSC (sheet 1)
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Procedure CAMEL_ICH_LEG2_MSC 2(7)

,,,,,,,,,,,,,,,,, N
" [* Signals to/from the left are to/from the gsmSSF;

-
1/* A procedure inthe MSC to ' Y
I handle leg 2 of an active call. */ | Signals to/from the right are to/from the BSS;

unless otherwise stated. */

Wait_For_Clear,
DP_T_MidCall_Active

Release Int_Release Int_Disconnect
transaction Call Leg
N
il
CAMEL_MT_ Release Release
GMSC_DISC2 transaction transaction

Int_Disconnect_
Leg ack

,,,,,,,,,,,,,, .
|
See 3GPP TS 23.093 - - | |CCBS_Check
! _Last_Call
,,,,,,,,,,,,,, .
To Subs_FSM L
See 3GPP TS 23.018' Call cleared

Figure 4.68-2: Procedure CAMEL_ICH_LEG2_MSC (sheet 2)
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Procedure CAMEL_ICH_LEG2_MSC 3(7)

' handle leg 2 of an active call. *ﬂ (See 3GPP TS 23.018); Signals to/from the right are
! ! to/from the BSS; unless otherwise stated. */

[* Signals to/from the left are to/from the Subs_FSM %

Wait_For_Clear,
DP_T_MidCall_Active

—T
Hold Retrieve ECT MPTY
Request Request request request
Hol ECT MPTY
upported? request request
No Yes Yes No
3] Retrieve
reject _Request _Request reject
\ N| N L

Hold Process_Hold <-- Process_Retrie
|
|
|
|
|
|
|
|
|

See 3GPP TS 23.083 - -

Figure 4.68-3: Procedure CAMEL_ICH_LEG2_MSC (sheet 3)
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Procedure CAMEL_ICH_LEG2_MSC

-
1/* A procedure in the MSC to

o
I

I handle leg 2 of an active call. *ﬂ

-
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

GAMEL_EXPORT
_LEG_MSC

4(7)

[* Signals to/from the left are to/from the gsmSSF;
Signals to/from the right are to/from BSS;
unless otherwise stated. */

Wait_For_Clear,

DP_T_MidCall_Active

-

DP_T_MidCall

_Active

Int_Export ; i Int_Continu
Leg Int_MidCall Int_Continug With Argumﬁnt Int_Error
N

Int_gsmSSk
_Instance

DP_T_MidCall_|
Active

! ,To Process

| CAMEL_T_CHANGE_OF_POSITION_MSC

Release

Release
transaction

CAMEL_ICH_|
RECONNECT]

MSC

Reconnect

Wait_For
_Clear

Figure 4.68-4: Procedure CAMEL_ICH_LEG2_MSC (sheet 4)
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Procedure CAMEL_ICH_LEG2_MSC 5(7)

r -

1/* A procedure in the MSC to g\ﬁ [* Signals to/from the left are to/from the gsmSSF;
I handle leg 2 of an active call. */ | Signals to/from the right are to/from BSS;
[ I unless otherwise stated. */

DP_T_MidCall_Active,
Wait_For_Clear

a
Interdigit Timeout
is specified in -

Start Interdigit

MidCall Criteria | Timer

,,,,,,,,,,, a ‘

Add Digit to
Digit String

CHECK_DIGIT||
STRING_MS(

Trigger Continue

Result?

Stop Interdigit Stop Interdigit
Timer Timer

Int DP_T_
MidCall

Clear Digit Clear Digit
String String

k

DP_T_
MidCall
Active

Figure 4.68-5: Procedure CAMEL_ICH_LEG2_MSC (sheet 5)
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Procedure CAMEL_ICH_LEG2_MSC 6(7)
wr/; Aiprioiceidiu;eiiril {h;r ;\/Iisicit(i) T\ [* Signals to/from the left are to/from the gsmSSF;

I handle leg 2 of an active call. */T Signals to/from the right are to/from BSS;
. ! unless otherwise stated. */
DP_T_MidCall_Active,
Wait_For_Clear
777777777 a
[ Interdigit
Internal - ==~ > Timer
777777 ! expires

Length of Digit String less
than length of Start String?

—_

No

Int DP_T_
MidCall

Clear Digit
String

DP_T_
MidCall
Active

No start S
sent in MidCall
pﬁ?@a\c' ria?

Yes

Yes

No
Length of Digit String less than
minimum number of digits?

Yes

Clear Digit
String

)

Figure 4.68-6: Procedure CAMEL_ICH_LEG2_MSC (sheet 6)
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Procedure CAMEL_ICH_LEG2_MSC 7(7)

-
1/* A procedure inthe MSC to ' Y
I handle leg 2 of an active call. */ |

o
I

Signals to/from the right are to/from BSS;
,,,,,,,,,,,,,,,,,,,, unless otherwise stated. */

[* Signals to/from the left are to/from the gsmSSF; %

DP_T_MidCall_Active

Int_Establish_ Int_Connect_To
Temporary | Resource |
Connection

CAMEL_MT_ETC CAMEL_MT_CTR

Figure 4.68-7: Procedure CAMEL_ICH_LEG2_MSC (sheet 7)
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Procedure CAMEL_ICH_LEG2_CF_MSC

wr/* A procedure in the MSC toT\ﬁ
'handle a forwarded leg 2 of
an active call. */ !

|
[

Wait_For

1(2)

/* Signals to/from the left are to/from the gsmSSF;
Signals to/from the right are to/from MT_CF_MSC;
unless otherwise stated. */

_Forward
Clear

Wait_For_Forward_Clear,
DP_T_MidCall_Active

Release Int_Disconnect Int_Release Int_Export Int_MidCall
Leg Call Leg
Release Release
CAMEL_MT_ CAMEL_EXPORTT DP_T_MidCall
GMSC_DISC? ‘ _LEG_MSC Active
Int_Disconnect_
Leg ack
No [N
Result = Result=
connect?’ Pass
Yes
Yes
CAMEL_ICH_| .
RECONNECT DP—ATa'i\\/'Ifca"
MSC
Reconnect Fail Int Conti
- ; nt_Continu
Result? Int_Continu With Argument Int_Error
Pass
Wait_For
_Forward
Clear
Continue

Release

Wait_For
_Forward
Clear

Release

Figure 4.69-1: Process CAMEL_ICH_LEG2_CF_MSC (sheet 1)

ETSI




3GPP TS 23.078 version 5.11.0 Release 5 227 ETSI TS 123 078 V5.11.0 (2006-06)

Procedure CAMEL_ICH_LEG2_CF_MSC 2(2)

r -

1/* A procedure in the MSC to w)ﬁ [* Signals to/from the left are to/from the gsmSSF;
' handle a forwarded leg 2 of ‘ Signals to/from the right are to/from MT_CF_MSC;
an active call. */ !

|
L _____

unless otherwise stated. */

DP_T_MidCall_Active

Int_Establish_ Int_Connect_To
Temporary Resource |
Connection

&)

AMEL_MT_CTR

O

AMEL_MT_ETC

Figure 4.69-2: Process CAMEL_ICH_LEG2_CF_MSC (sheet 2)
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Process CAMEL_ICH_LEG1 MSC 1(5)
U*iﬁj [;rsge;; iinitr;eil\ﬁsié {o 777777 T\ R /*Signals to/from the left are to/from the GMSC;
' handle leg 1 of a CPH configuration. */ | Signals to/from the right are to/from the gsmSSF;
L ________ ! ( ) unless otherwise stated. */

Store Legl

information

Active
egl_status?
Set-up

. |
Wait_For_ Abort --To VLR
Clear !
Wait_For_
Alerting

Alerting Connect

77777777777777 al |
5end_Network
See 3GPP 1523018 - - | SeNOACM Connect_If_ || - - See 3GPP TS 23.018
| —nea Required L.

lear

Answer Wait_For_
Cl

Answer

See 3GPP TS 23.018 - - - Send_Answer |
‘ If_Required

Wait_For_
Clear

Figure 4.70-1: Process CAMEL_ICH_LEG1_MSC (sheet 1)
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Process CAMEL_ICH_LEG1 MSC 2(5)
U*iﬁj [;rsge;; iinitr;eil\ﬁsié {0 777777 T\ R /*Signals to/from the left are to/from the GMSC;

' handle leg 1 of a CPH configuration. */ | Signals to/from the right are to/from the gsmSSF;
L unless otherwise stated. */

Wait_For_Alerting,
Wait_For_Answer,
DP_T_MidCall_Alerting

Release Int_Disconng€t_ Int_Release,
Leg Call

CAMEL_MT_ Release Release

GMSC_DISCS6
Int_Disconnec
Leg_ack

DP_T_MidCall

| |Wait_For_Answer,

_Alerting DP_T_MidCall_Alerting

|
|
|
:
| .
- Int_Continu ;
= Int it — Int_M Il

DP_T_MidCall
_Alerting

Wait_For_
Answer

Figure 4.70-2: Process CAMEL_ICH_LEG1_MSC (sheet 2)
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Process CAMEL_ICH_LEG1 MSC 3(5)
U*iﬁj [;rsge;; iinitr;eil\ﬁsié {o 777777 " R /*Signals to/from the left are to/from the GMSC;

' handle leg 1 of a CPH configuration. */ | Signals to/from the right are to/from the gsmSSF;
777777777777777777777777 unless otherwise stated. */

Wait_For_Clear,
DP_T_MidCall_Active

[ \ \ \ \
Release Int_Export Int_MidCall Int_Release, Int_Dlsconn<

Leg Call Leg

CAMEL_EXPOR[T
"LEG.MSC Release Release

Result=
Pass?
Yes
CAMEL_MT_
GMSC_DISC1
DP_T_MidCall
Active
DP_T_MidCall DP_T_MidCall
_Active _Alerting
\ |
N Int_Continu
Int t — Int_E Int_E
nt_Continu WithArgum< nt_Error nt_Error

Continue

Release

Release

< Wait_For_ > Release
Answer

Release

Wait_For_
Clear

Figure 4.70-3: Process CAMEL_ICH_LEG1_MSC (sheet 3)
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Process CAMEL_ICH_LEG1 MSC 4(5)
U*iﬁj [;rsge;; iinitr;eil\ﬁsié {0 777777 T\ R /*Signals to/from the left are to/from the GMSC;

' handle leg 1 of a CPH configuration. */ | Signals to/from the right are to/from the gsmSSF;
L ! unless otherwise stated. */

DP_T_MidCall_Alerting

Int_Establish
Temporary <
Connection

Resource

O

AMEL_MT_ETC
\ \

O

AMEL_MT_CTR

Result?

ELSE Fail
Answer

Result :=
Answer

|
To SELF ‘L - 41Answer
|

Figure 4.70-4: Process CAMEL_ICH_LEG1_MSC (sheet 4)
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Process CAMEL_ICH_LEG1 MSC 5(5)
777777777777777777777777 /*Signals to/from the left are to/from the GMSC;

i/* A process in the MSC to N
rhandle leg 1 of a CPH configuration. %) Signals to/from the right are to/from the gsmSSF;
! ! unless otherwise stated. */

DP_T_MidCall_Active

|nt_EStab|iS _ Int Conne To
Tempora Resource \_

Cannection ‘

CAMEL_MT_ETC CAMEL_MT CTR

-

Wait_For_ACM

|nt_EStab|iS = |nt_c0nne _TO_
Temporar Resource

Caonnection ‘

CAMEL_MT ETC CAMEL_MT_CTR

Result?
Fail

ELSE

Figure 4.70-5: Process CAMEL_ICH_LEG1_MSC (sheet 5)
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Procedure CAMEL_ICH_RECONNECT_MSC

e mm e m e - - -
|

s
/* A proecedure in the MSC to handle g\ﬁ
| a reconnection after leg 2 disconnect */

[* Signals to/from the right are to/from the VLR;
Signals to/from the left are to/from the gsmSS
unless otherwise stated. */

:

Wait_For_
Reconnected
Call_Result

ed

In(t:_alﬁelease MT Reconnécted MT Reconnécted :_net_D|sconnect
- Call negative Call ack 9
responge
Abort Int_ Abort
Exception
\
Resut == Fail Int_Disconnect
Leg ack
1 Result := Fail

1(7)

Figure 4.71-1: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 1)
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Procedure CAMEL_ICH_RECONNECT_MSC 2(7)
wr/; Aip;oiegt;diurieiir; t7hé R/Iisicitc; F]ainaliei T\ [* Signals to/from the right are to/from the VLR;

| a reconnection after leg 2 disconnect */ Signals to/from the left are to/from the gsmSSF;

L _____________ unless otherwise stated. */

Set
redirection
information

Activate_ ||
CF_Process !

No
CAMEL_MT_
GMSC_DISCA
. r--r-———~—~~-—"-—"“-"“~-" - -=-=-=
X‘géiarless _ _,To process MT_CF_MSC
'(3GPP TS 23.018)
Message o ____l____.
— — CAMEL_Store |
RResult = Reé“‘,tl = Destination_
econnec al Address

\ (False[ True)

Wait_For_
Forward_ACM

Figure 4.71-2: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 2)
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Procedure CAMEL_ICH_RECONNECT_MSC 3(7)
wr/; Aip;oiegt;diurieiir; t7hé R/Iisicitc; F]ainaliei T\ﬁ [* Signals to/from the right are to/from
| a reconnection after leg 2 disconnect */ the destination exchange;

,,,,,,,,,,,,,,,,,,,,,,,,,, Signals to/from the left are to/from
the process MT_CF_MSC;
unless otherwise stated. */

O Wait_For_
Forward_ACM

Int_Disconng€t__ _ _\/ |Int_Release Address
Leg < > Call Complete Connect Release
CAMEL_MT_ CAMEL_MT_
release Release ISC_ALERTNG GMSC_DISCA

. Yes ~
1 Dicomed, Reau
9 | Fail, Reconnect \Re\ )
! Answer
: Release Pass No
|
,,,,,,,,, B |
|
|

| .
Result := Wait_For Result := Result :=
T F [ S ; — —_ .
0 gsmSS ! Fail orward_Answe Reconnect Fail

Figure 4.71-3: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 3)
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Procedure CAMEL_ICH_RECONNECT_MSC

/* A proecedure in the MSC to handle Y
| a reconnection after leg 2 disconnect */

r o
| [

Wait_For_Forward_Answer,
DP_T_MidCall_Alerting

%

Int_Disconnect Int_Release
Leg Call
Release Release

. No
Int_Disconnect

Leg ack
\

Result :=
Fail

0y

Release

CAMEL_MT_
GMSC_DISC4

Result :=
“Reconnect?

Yes

Result :=
Reconnect

0y

Reconnect

[* Signals to/from the right are
to/from the destination exchange;
signals to/from the left are
to/from the gsmSSF. */

Wait_For_
orward_Answe|

Answer

CAMEL_MT_
MSC_ANSWE

fan)

?
-
AJ

D

Fail,
Release

4(7)

Result?
Pass
Result := Result :=
Pass Fail

X ®

Figure 4.71-4: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 4)
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Procedure CAMEL_ICH_RECONNECT_MSC 5(7)
wr/; Aip;oiegt;diurieiir; t7hé R/Iisicitc; F]ainaliei T\ﬁ [* Signals to/from the right are
| a reconnection after leg 2 disconnect */ to/from the destination exchange;

[ signals to/from the left are
to/from the gsmSSF. */

Wait_For_Forward_Answer,
DP_T_MidCall_Alerting

Int_Export Int_MidCall
Leg

CAMEL_EXPORT
_LEG_MSC
Yes
Result :=
Fail
DP_T_MidCall
_Alerting
o Int_Continue
Int_Error Int_Continug With Argument Answer
\
Continue
Release
Release Wait_For_

orward_Answe

Result :=

Fail

Figure 4.71-5: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 5)
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Procedure CAMEL_ICH_RECONNECT_MSC 6(7)
wr/; Aip;oiegt;diurieiir; t7hé R/Iisicitc; F]ainaliei T\ﬁ [* Signals to/from the right are
| a reconnection after leg 2 disconnect */ to/from the destination exchange;

[ signals to/from the left are
to/from the gsmSSF. */

DP_T_MidCall_Alerting

Int_Establish_
Temporary |
Connection

Int_Connect_To_
Resource

O

AMEL_MT_ETC

Q

AMEL_MT_CTR

Result?

ELSE Fail
Answer

Result :=
Answer

|
To SELF ‘L - 1Answer
|

Figure 4.71-6: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 6)
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Procedure CAMEL_ICH_RECONNECT_MSC 7(7)
wr/; Aip;oiegt;diurieiir; t7hé R/Iisicitc; F]ainaliei T\ [* Signals to/from the right are
| a reconnection after leg 2 disconnect */ to/from the destination exchange;
[ signals to/from the left are

to/from the gsmSSF. */

DP_T_MidCall_Active

Int_Establish_ Int_Connect_To_
Tempora_lry__ Resource
Connection

CAMEL_MT_ETC CAMEL_MT_CTR

-

Figure 4.71-7: Procedure CAMEL_ICH_RECONNECT_MSC (sheet 7)
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Process CAMEL_T_CHANGE_OF_POSITION_MSC

e
'/* Process in the MSC to transfer

'location information to the gsSmSSF */

I

1(2)

/* Signals to/from left are to/from the process
CAMEL_CHANGE_OF_POSITION_MSC;
signals to/from the right are to/from the gsmSSF,
unless otherwise stated. */

Int_Invoke
T_Chang
» it N

osition_MSE
(Monitor Mode)

Int_Continde

|
LOCATION_ |
REPORTING. 0 RNC
CONTROL

+Request type:="change of service area"

Position_
Monitoring

_ | From Procedure
' CAMEL_ICH_LEG2_MSC

Int_gsmSSF_ _
_Instance

Store new
gsmSSF
instance

Position_
Monitoring

Int_Invoke
T_Qhange

of

.

Figure 4.72-1: Process CAMEL_T_CHANGE_OF_POSITION_MSC (sheet 1)
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Process CAMEL_T_CHANGE_OF_POSITION_MSC 2(2)

r -

;/* Process in the MSC to transfer  1» [* Signals to/from left are to/from the process
ilocation information to the gsmSSF */, CAMEL_CHANGE_OF_POSITION_MSC;
77777777777777777777777777 ! signals to/from the right are to/from the gsmSSF,
unless otherwise stated. */

HANDOVER_COMPLETE,
HANDOVER_PERFORMED

Position__

Monitoring

RELOCATION Int_Invoke
LOCATION - —
~ REPORT |~ REQUEST_ — T_Change‘Of _
ACKNOWIEDGE Position MSG

p_arent‘)

Obtain current

-
|
|
|
|
|
|
|
| ,
| position S
|
|
|
|
LOCATION LOCATION
"lint_T_Ch = Int. T Ch =
Ot Fositon ~<_REPORTNG_ | posiian REPORTING - -
= | (‘(iNTROL - ONTRO |
| |
l 1 l
A | |
| ! - |
-~ “From RNC | Position_ ldle |
! | Monitoring |
7777777777 | S S |
o |
| ITORNC l
“Requesttype:= 77T TTTTTTIT T
|

'"change of service area" To RNC :L !
|

Figure 4.72-2: Procedure CAMEL_T_CHANGE_OF_POSITION_MSC (sheet 2)
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45.4.2 Handling of mobile terminating calls in the VLR

The functional behaviour of the terminating VLR is specified in 3GPP TS 23.018 [12]. The process specific to CAMEL
is specified in this subclause:

- Process Reconnected MT_Call_VLR.
The behaviour specific to CAMEL is:

- theinclusion of the O-CSl| and/or D-CS| parameter in the Send Info For Incoming Call ack information flow if
the call isto be forwarded and O-CS| and/or D-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 information flow if it was received in the Provide Roaming Number information flow from the HLR.
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Process Reconnected MT_CALL_VLR RMTC_VLR1(1)

\/* Process in the VLR to "

‘handle a request for information

1for a reconnected incoming (MT) call */

are to/from the MSC. */

/* Signals to/from the Ieﬁ%

Send Info For
MT Reconnected
Call

CUG info provided No

for incoming call?

Yes

for called subscriber?

CUG provisioned < No

Yes
Set negative Set result:
response: Forward
CUG reject ‘

Set
forwarding
information

CAMEL_O_Csl_
||CHECK_VLR
CAMEL_D_CSL_
||CHECK_VLR
Send Info For MT Send Info For MT
Reconnected Reconnected
Call negative Call ack
response

=

Figure 4.73-1: Process Reconnected_MT_Call_VLR (sheet 1)
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45.5 Handling of forwarded calls

The handling of forwarded callsin the GMSC or the terminating VMSC is specified in 3GPP TS 23.018 [12]. The
processes and procedures specific to CAMEL are specified in this subclause.

- Procedure CAMEL_Check ORLCF VMSC;

- Procedure CAMEL_CF MSC_INIT;

- Procedure CAMEL_CF_MSC_ALERTING;

- Procedure CAMEL_CF MSC_ANSWER;

- Procedure CAMEL_CF ETC;

- Procedure CAMEL_CF CTR;

- Procedure CAMEL_MT _CF LEG1 MSC;

- Process CAMEL_MT_CF_LEG2 MSC;

- Procedure CAMEL_MF_RECONNECT_MSC.

The procedure CAMEL_MT_CF_LEG1 MSC supervises the originating party only. The process
CAMEL_MT_CF_LEG2 MSC supervises the forwarding-to party only. Hence, signals from the originating exchange
are received by the procedure CAMEL_MT_CF_LEG1 MSC and signals from the destination exchange are received
by the process CAMEL_MT_CF _LEG2 MSC.

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

455.1 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 3GPP
TS29.078[36]). Call parameters which are not included in the Int_Continue_With_Argument signal are unchanged.

Signalling limitations or regul atory 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 3GPP
TS29.078 [36]. Call parameters which are not included in the Int_Connect signal are unchanged.

As 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 regul atory 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.

4553 Procedure CAMEL_CF_MSC_INIT: handling of Int_Disconnect_Leg (Leg 2)

If the MSC receives Int_Disconnect_Leg (Leg 2) signal from the gsmSSF, in response to an Initial DP information
flow, the M SC will continue the handling of the calling party (Legl) without routeing the call to a destination.

4554 Action of the MSC in procedure CAMEL_CF_MSC_ANSWER

If the MSC received a destination address from the GM SC in the ISUP Answer or | SUP Connect Message then the
MSC relays the destination address to the gsmSSF inthe Int_ DP_O_Answer signal.
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4555 Action of the MSC in procedure CAMEL_CF_ETC

In procedure CAMEL_CF_ETC (sheet 2) the GMSC or terminating VM SC will remainin 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,
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 ISUP Answer
Message (ANM).
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Procedure CAMEL_Check ORLCF_VMSC

o

‘/* Procedure in the VMSC to check which CSls'*
rhave to be included in RCH for Optimal
| Routeing of Late Forwarded calls*/

[
|

If No O-CSl or D-CSlis '
presentin VLR, then non- |’
CAMEL ORLCF shall be

1(2)

Notes

1. When CAMEL Capability
handling is not present in O-CSI,

it is assumed to be CAMEL Phase 1.
2. When GMSC Supported

CAMEL Phases was not received
from HLR (in PRN), it is assumed

to be CAMEL Phase 1.

invoked. [

If the required CAMEL |

Phases are not supported oo
by GMSC, then Forwarding ,
shall be done in the VMSC.
(note 1, 2) |

This check is needed only if
CAMEL Phase 4 is requested.
The supported CAMEL Phase 4
CSls in GMSC, is indicated in
“Offered CAMELA4 CSls in
Interrogating node”, in MAP
PRN from HLR.

If DP Collected Info |
criteria are fulfilled, then |
the DP Collected Info |
shall be included in RCH.
Otherwise, DP Collected

Info shall not be included |
in RCH. !

inclusion in RCH

in RCHY

: '‘Mark DP Collected_Info for

(no criteria shall be included

DP Route Select Failure, 1
if available, shall be |
included in RCH. ‘

'Mark DP Route_Select
ilure for inclusion in R

TT

Result := VMSCCF esult := ORLC

Py

Figure 4.74-1: Procedure CAMEL_Check_ORLCF_VMSC (sheet 1)
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Procedure CAMEL_Check ORLCF_VMSC 2(2)

wr/* Procedure inthe VMSC to check which CSls T\ﬁ
' have to be included in RCH for Optimal ‘
'Routeing of Late Forwarded calls*/ [

L - ______ |

D-CgS|, if available, shall | _
be included in RCH !

'Mark D-CSI for
nclusion in RCH

Reult := ORLCF

Figure 4.74-2: Procedure CAMEL_Check_ORLCF_VMSC (sheet 2)
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Procedure CAMEL_CF_Dialled_Services 1(2)
iiPirc;cite[J reinthe MSCto T} /* Signals to/from the left are

i process CAMEL dialled services to/from the origination Exchange. *

1for forwarded calls |

CAMEL _
SDS_CF_INI]

—

>

Fail Abort

Result?

CAMEL _
NDS_CF_INIT|

Fail/\Abort

Result?

Pass CAMEL_OCH||
MSC_DISC4
Result:= Result:= Result:=
Fall Pass Abort

-

Figure 4.75-1: Procedure CAMEL_CF_Dialled_Services (sheet 1)
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Procedure CAMEL_CF_MSC_INIT

(-~ -~ -~~~ -~ -~~~ -~ o
| [

‘/* Procedure in the MSC to
‘handle a forwarded call */ |
|

No

Result:=

1(4)

[* Signals to/from the left are to/from
the process MT_GMSC / ICH_MSC;
signals to/from the right are to/from
the process gsmSSF if not
otherwise stated. */

pass

Int_Invoke g5
(o-csn

Wait_For_
_gsSmSSF_

Call forwarding or
Call Deflection

Argument Yes
s

Result :=
pass

Int_Error Int_gsmSS

- Invoked
Release Answer Received :=
False

Result:= Int_DP_

; Collected

fail - —
_Info

DP_
_Collected_
N1Q

led

Int_O_Exception

Result:=
cancelled

Figure 4.76-1: Procedure CAMEL_CF_MSC_INIT (sheet 1)

Figure 4.76-2: Procedure CAMEL_CF_MSC_INIT (sheet 2)
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Procedure CAMEL_CF_MSC_INIT 3(4)
5/* Praéédll;é iinitﬁej Iivlisicitio R /* Signals to/from the right are to/from
rhandle a forwarded call */ | the gsmSSF if not otherwise stated. */
| |

'ﬁp— DP_Collected_Info,
_Collected_ Leg2_Disconnected
Int_Disconpect_ ?éﬁ%%?gig Int_Con ne<To_

Leg (leg2) Connection Resource
Int_Disconnect_
CAMEL_CF_ET CAMEL_CF_CTR

Le

ed

\
Int_Continué_
With_Argument

Int_Contin<

Result :=
Legl only

T

No

Yes

Result:=
fail

Figure 4.76-3: Procedure CAMEL_CF_MSC_INIT (sheet 3)
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Procedure CAMEL_CF_MSC_INIT

|1 Procedure in the Ii\/lgcitiomt\ /* Signals to/from the left are to/from
| A

rhandle a forwarded call */

|

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

4(4)

DP_Collected_Info,
Leg2_Disconnected

Release

Int_ DP_O_Abandon

DP_O_Abandon

. Int_Continué_
Int_contlnx< With_Arg uemint
2 |
ﬁ
Result:=
fail

Figure 4.76-4: Procedure CAMEL_CF_MSC_INIT (sheet 4)
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Procedure CAMEL_SDS CF_INIT

'+ Procedure in the MSC to perform

| CAMEL handling for a subscribed
| Dialled Service */

1(3)

/* Signals to/from the left are
to/from parent process; signals to/from the right are
to/from the gsmSSF. */

Result=
Pass

g

Allocate Call
Reference Numb

k

’\
Store Original

Int_Invoke

Call Parameters

Wait_for_
smSSF_Invoked

Int_gsmSSF_ CF
Invoked cancelled
Int_DP_ _
Analysed_ Int_O_Excep
DP_ Result:=
Analysed_ Abort
Info

Figure 4.77-1: Procedure CAMEL_SDS_CF_INIT (sheet 1)
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Procedure CAMEL_SDS CF_INIT 2(3)

'+ Procedure in the MSC to perform

| CAMEL handling for a subscribed
| Dialled Service */

/* Signals to/from the left are
to/from the parent process; signals to/from the right are
to/from the gsmSSF. */

CF
|nt_Conne< cancelled

Int_Release” .
call < Int_Error Int_Cont|n<

CAMEL _
_Modify_
Yes _CUG_Info
No
'Modify call Int DP O
arameters wit Abandon
Result:= Result:= Result:= Result:=
Fall Pass Pass Abort

Figure 4.77-2: Procedure CAMEL_SDS_CF_INIT (sheet 2)
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Procedure CAMEL_SDS CF_INIT 3(3)
;[/:*birc;geidlj;ei i?] }Hé I(/Iisicitbipie;fal:rr?[ Y /* Signals to/from the right are to/from
i CAMEL handling for a subscribed | the gsmSSF if not otherwise stated. */

|
|

| Dialled Service */

DP_Analysed_Info
Int_Establish” Int_Connect To_
Temporar Resource

Caonnection

CAMEL_CF_ETC CAMEL_CF_CTIR
\
No Yes
Result:=
fall

P_Analysed
_Info

Figure 4.77-3: Procedure CAMEL_SDS_CF_INIT (sheet 3)
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Procedure CAMEL_NDS_CF_INIT 1(3)
;r/; b}c;gea[lrieii;l iﬁe; I\i/lisicitg) 7p7e;fc7Jr7rr; o T; /* Signals to/from the left

i CAMEL handling for a network | are to/from parent process; signals

| Dialled Service for mobile originated calls */, to/from the right are to/from the gsmSSF. */

Result=
Pass

Allocate Call
Reference Number

k
K

Store Original
Call Parameters

Int_Invoke
gsmSSF

Wait_for_
g$mSSF_Invoked

Int_gsmSSF_ CF
Invoked cancelled
Int DP_ _
Analysed_ Int_O_Exception
Infa \L

DP_ Result:=
Analysed_ Abort

Info

Figure 4.78-1: Procedure CAMEL_NDS_CF_INIT (sheet 1)
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Procedure CAMEL_NDS_CF_INIT

'/ Procedure in the MSC to perform |

' CAMEL handling for a network
| Dialled Service for mobile originated calls */,

DP_
Analysed_
n1o

2(3)

/* Signals to/from the left
are to/from parent process; signals
to/from the right are to/from the gsmSSF. */

Call

Int_ReIeas<

Int_Error

Int_Contin<

CF
Int_Conne< cancelled

CAMEL _
_Modify_
Yes _CUG_Info
No
Int DP_O_
Abandon
Result:= Result:= Result:=
Fail Pass Abort

Figure 4.78-2: Procedure CAMEL_NDS_CF_INIT (sheet 2)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 257 ETSI TS 123 078 V5.11.0 (2006-06)

Procedure CAMEL_NDS_CF_INIT 3(3)

;r/; b}c;geaijrieiiﬁ j[ﬁe; I\i/lisicita 7p7e;fc7J|:rr; o /* Signals to/from the right are to/from
i CAMEL handling for a network | the gsmSSF if not otherwise stated. */
| Dialled Service for mobile originated calls */,

DP_Analysed_Info
Int_Establish” Int_Connect To_
Temporal Resource

Caonnection

CAMEL_CF_ETC CAMEL_CF_CTR
No Yes
Result:=
fail

P_Analysed
_Info

Figure 4.78-3: Procedure CAMEL_NDS_CF_INIT (sheet 3)
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Procedure CAMEL_CF_MSC_ALERTING

I o
1* Procedure in the MSC to handle g\ﬁ
| a fowarded call */

o

1(3)

/* 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. */

Yes [P
Result:= Int DP_O g
— <= o the gsmSSF
pass Term_Seized ! 9
- --------- /N ST a
1 from the ; ‘
r- DP_O_Term_Seized Internal =5
| ;gsmSSF : |
oo T T T 1
[ [ [ [ \ [ | [
| |
| |
Answer Int_Release< - — > {Int_conti nue< Release Release ;’(\:)'l?r)e/ d -—-
Resuit=: Release Int. DP_O_Abandon Release
Answer - - -
Result=: Result:=
release pass
NE I DP_O_Abando

— 1

Int_Continue/ :
With. Argunﬁ Int_conti nu2<

Release

Result:=
fail

CAMEL_OCH | CAMEL_OCH |
MSC1 MSC2
\
Fail Reconnect
Result?

Continue,
Release

Result:=
release

Result:=
reconnect

Figure 4.79-1: Procedure CAMEL_CF_MSC_ALERTING (sheet 1)
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Procedure CAMEL_CF_MSC_ALERTING 2(3)
:7/;P7r;)£e7dar7eiini tﬁé l(/lisicitoi r;z;nalé T\ /* Signals to/from the left
| a fowarded call */ T are to/from the process

| ‘ MT_GMSC / ICH_MSC;

”””””””””””” signals to/from the right
d

are to/from the terminating
exchange. */

DF

Int_Error h
|
|
1

No . |
Default call handling = i
continue call ? :
Yes |
1
Release |
|
|
1
|
Result:= Resut= | :
aod
release Pass L
‘ N From the gsmSSF - !
|

Figure 4.79-2: Procedure CAMEL_CF_MSC_ALERTING (sheet 2)
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Procedure CAMEL_CF_MSC_ALERTING 3(3)

I -
1* Procedure in the MSC to handle g\ﬁ /* Signals to/from the left
| a fowarded call */ ‘ are to/from the process

,,,,,,,,,,,,,,,,,,,,,,, MT_GMSC /ICH_MSC;

signals to/from the right
are to/from the terminating
exchange. */

< >— DP_O_Term_Seized
R

e T i or - From gsmSSF
| |
| L
Int_Establish ! Int Connect.fo |
Temporary [~ ~ Resource ~_
Connection
CAMEL_CF_ETIC CAMEL_CF_CTR

Result?
Fail ELSE
Answer

Result := Result :=
fail Answer

Figure 4.79-3: Procedure CAMEL_CF_MSC_ALERTING (sheet 3)
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Procedure CAMEL_CF_MSC_ANSWER 1(3)
;r/; E’rioicéédrieiini tih;ail\ﬁsié Ec; ﬁz;nidilewg Y [* Signals to/from the left

1a fowarded call */ | are to/from the process

|

7777777777777777777777777 MT_GMSC / ICH_MSC;
signals to/from the right
are to/from the terminating
exchange. */

No

e
|
Result=pass - -'to the gsmSSF
|
Answer Received|:=
True
e
} from the
-
r ' gsmSSF DP_O_Answe|
-
|
! [ [
|
Int_Releasé- — <- - Int_contim< Release Release
CAMEL_OCH_MSC CAMEL_OCH_M$&C
Release DISC_1 DISC_2
Result:= —
release Result:=pass CAM
2 |
Release
Answer Received| :=
False
Result:=fail Result:= Result:=
release reconnect

\ N |

Figure 4.80-1: Procedure CAMEL_CF_MSC_ANSWER (sheet 1)
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Procedure CAMEL_CF_MSC_ANSWER 2(3)

,,,,,,,,,,,,,,,,,,,,,, -

\F/* Procedure in the MSC to handle' [* Signals to/from the left

| A

1a fowarded call */ | are to/from the process
L. : MT_GMSC / ICH_MSC;
signals to/from the right
are to/from the terminating

exchange. */
DP_O_Answea

——
Int_Contin
Int_Error — =—
=m0 With_Argument
|
1
|
No Default call handling = |
continue call ? ;
Yes |
1
Release |
|
|
1
|
Result:= Result= | o
release Pass o
I N From the gsmSSF -
|

Figure 4.80-2: Procedure CAMEL_CF_MSC_ANSWER (sheet 2)
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Procedure CAMEL_CF_MSC_ANSWER 3(3)

,,,,,,,,,,,,,,,,,,,,,, -

;F/* Procedure in the MSC to handlew)ﬁ
1a fowarded call */ |
|

< >— DP_O_Answer

Int_Establish” Int_Connect To_
Temporq AN Resource
Connection

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

CAMEL_CF_ETC CAMEL_CF_CTR
\ \
No Yes
Result:=
fail

Figure 4.80-3: Procedure CAMEL_CF_MSC_ANSWER (sheet 3)
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Procedure CAMEL_CF_ETC 1(4)

| -

1 [* Procedure inthe MSC 1 /* Signals to/from the left are to/from
'to handle a temporary the process MT_GMSC / ICH_MSC;
rconnection */ signals to/from the right are
STt ’ to/from the gsmSSF;

if not otherwise stated. */

Fmmm -

o To CAMEL
Initial O SAMEL
~ 7 Assisting_MSC
Address ‘ or SRF

Send_ACM_ || _  Procedure defined
If_Required ! in3GPP TS 23.018

Wait_For_
Assisting_ACM

| From CAMEL_
Release Release < - - - - Assisting_ MSC
ror SRF
Answer Int_ ETC_Faile
eceive
True False
Int. TC_ don Result:=
Released pass
R
1'To CAMEL_
Release ~ 7 Assisting_MSC

lor SRF
Int_continu
R
|
Release --To SELF fem e
| ' To CAMEL_
7777777 Release - - Assisting_MSC
ror SRF

Result := Result:=
pass fail

i

Figure 4.81-1: Procedure CAMEL_CF_ETC (sheet 1)
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Procedure CAMEL_CF_ETC 2(4)

| -

1 [* Procedure inthe MSC 1 [* Signals to/from the left are to/from

'to handle a temporary the process MT_GMSC / ICH_MSC;
rconnection */ signals to/from the right are

CTT T ! to/from the CAMEL_Assisting_MSC or SRF. */

Wait_For_
Assisting_ ACM

Address
Complete

Wait_For_
Assisting_
Answer

Connect

Answer

othwa
ugh connection
No No I ‘

Yes
e
Send_Answer | Send_ACM_ || _ | Procedure defined pend_Network|
Required

\ y L |

Int_Temporary
Connection
Established

" |["1f_Required If_Required || 'in 3GPP TS 23.018 Progress Connect If_ """
|
|
|
|
|
|
|
|
|
|
|
|
|

Temporary_
Connection_
Established

Procedure defined
in3GPP TS 23.018 !

., Procedure defined
: in 3GPP TS 23.018

ArAJ

Figure 4.81-2: Procedure CAMEL_CF_ETC (sheet 2)
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Procedure CAMEL_CF_ETC 3(4)
\ - - - - - - - - - - - -~ -
1 * Procedure inthe MSC g\ﬁ /* Signals to/from the left are to/from
'to handle a temporary ‘ the process MT_GMSC / ICH_MSC;
rconnection */ [ signals to/from the right are
STt ’ to/from the gsmSSF;
if not otherwise stated. */
Temporary_Connection_Established
Wait_For_Assisting_Answer
fee
1From CAMEL_ Int_Disconne
Release Release < - - - - Assisting_MSC Forward_
ror SRF Connection
Int_TC_
Released Released
false
ToCAMEL_ |
— [0} _ |
Rggg';" Assisting_MSC - - |Release
Int_TC_ Int_DP_O_ or SRF !
Released Abandon -~ |
Result:=
pass
DP_O_Abando
fee
1 To CAMEL_
Release - Assisting_MSC
'or SRF
R
|
Release -+ To SELF
|
Result :=
pass

Figure 4.81-3: Procedure CAMEL_CF_ETC (sheet 3)
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Procedure CAMEL_CF_ETC 4(4)
:;*7P7r(;cieauir(; iinitr;eil\/ilsici T\ﬁ /* Signals to/from the left are to/from
'to handle a temporary ‘ the process MT_GMSC / ICH_MSC;
rconnection */ [ signals to/from the right are
STt ’ to/from the gsmSSF;

if not otherwise stated. */
Temporary_Connection_Established,
Wait_For_Assisting_ACM,
Wait_For_Assisting_Answer
,,,,,,,,,,,, .
From outgoing leg. L< 77777777777777777777777777 NG S —— !
ISUP : | | I
************* 1 1 1
- - - -|Release - |Answer - {Connect
L |
Int TC_ Int TC_
Released Released
fee
1'To CAMEL_
Release @ > ----- A Release - Assisting_MSC
| ‘or SRF
1
,,,,,,,,, . !
| | .—
To SELF - - - --|Release w Result:=
! ! Answer
””””” |
1
Result := |
pass |
|
|
|
1
|
1 1 To CAMEL_
"+ Assisting_MSC
ror SRF

Figure 4.81-4: Procedure CAMEL_CF_ETC (sheet 4)
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Procedure CAMEL_CF_CTR 1(5)
i?*ilsrio;:écidré }nithéilvisié - T} R /* Signals to/from the left are

to handle a Connect To Resource to/from the process MT_GMSC / ICH_MSC

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

Int_Invoke_ \ _ |
SRE 'To SRF

Await_SRF_
_Initialisation
- - - - - - -~ - - - - - - -~
Int. SRF I |
neciof - Int SRF_
Connectio :ffom SRF Conmeciad :from SRF

onnect SRF t¢
the call

Q

|
Send_ACM_|| | Procedure defined
If_Required lin 3GPP TS 23.018

roughs<

onnectio

required? Yes

No

e
Send_Network | )
> — +~ ___ _ Procedure defined
Int_CTR_Falled Connect_If_ i 3GPP TS 23.018
required L
Result:= Int_SRF_Connected
pass

Figure 4.82-1: Procedure CAMEL_CF_CTR (sheet 1)
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Procedure CAMEL_CF_CTR 2(5)
:i*iP}c;cieaL;ré iinitr;eil\isié S T} /* Signals to/from the left are

1to handle a Connect To Resource , to/from the process MT_GMSC / ICH_MSC;
roperation */ ! signals to/from the right are to/from
S the gsmSSF if not otherwise stated. */

Release - ----From SRF |
! Connection

€
~

Int_SRF_Released CAMEL_Disconnec¢

True
Answer
Received

CTR_SRF
False
Result:= CAMEL_Disconnect_ Lr\]tt)_al?go_r?_
pass CTR_SRF /* legD */
””””” a
|
To SELF - - |Release
|
. Int_Continu
Int_ SRF_Rel Int_contin| — —
L SRF_Relegsed —cont U< With_Argung

D
Result := Walit_For_Disconnect_
pass Farward_Connection

Int_Disconne€t_
Forward_Conhnection

CAMEL_Disconnect_
CTR_SRF

Int_SRF_ReIe§ed

Result :=
Fail

8

Figure 4.82-2: Procedure CAMEL_CF_CTR (sheet 2)
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Procedure CAMEL_CF_CTR

1/* Procedure in the MSC T\ﬁ

'to handle a Connect To Resource
|operation */ |

3(5)

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

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

Int_Prompt
And_Collett
User_Infarm

Int_Specia
Ressource

lized
' Report

Int_Promp
And_Colle

Int_Prompt - Int_Prompt
Int_Play — — Int_Specialized — —
Announcement And_Collect_ Ressource_Report And_Collect,”
U';\(Fr_lnformanon ation ack

Relay

Figure 4.82-3: Procedure CAMEL_CF_CTR (sheet 3)
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Procedure CAMEL_CF_CTR 4(5)
W*iF;r(;cieal]r(; iinitr;eil\;léci S T\ﬁ /* Signals to/from the left are

'to handle a Connect To Resource | to/from the process MT_GMSC / ICH_MSC;
roperation */ [ signals to/from the right are to/from
[ ' the gsmSSF if not otherwise stated. */

Await_SRF_Initialisation

Answer
Received
True False
CAMEL_Disconnect_ '
CTR_SRF Int_ DP_O_Abahdon

Int SRF_Relegsed

777777777 al
| .
i Int_Continu
To SELF - - 1Rel Int If — —
0 : elease nt_con |nue< Wit Argung

Result := CAMEL_Disconnect_
pass CTR_SRF

I

Int_SRF_Relegsed

Result :=
Fail

Figure 4.82-4: Procedure CAMEL_CF_CTR (sheet 4)
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Procedure CAMEL_CF_CTR

I

/* Signals to/from the left are

1to handle a Connect To ResourcéT to/from the process MT_GMSC / ICH_MSC;
roperation */ ! signals to/from the right are to/from
STt the gsmSSF if not otherwise stated. */
Relay,
Await_SRF_Initialisation
e

S O U _ | From outgoing leg.

l 2 > ISUP

| | -

| | |

1 1 1

| | |

Release -—- Answer - Connect -—-
\
CAMEL_Disconnect_ CAMEL_Disconnect_
CTR_SRF CTR_SRF
Int_ SRF_Relegsed Int_SRF_Relegsed
””””” a
‘ Resut :=
To SELF - - 1Release :
! Answer
Result :=
pass

5(5)

Figure 4.82-5: Procedure CAMEL_CF_CTR (sheet 5)
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Procedure CAMEL_MT_CF_LEG1 MSC 1(6)

/* A procedure in the MSC to T\ﬁ
' handle leg 1 of a forwarded call. */ |

i
|

/* Signals to/from the left are to/from
********************** the parent process; Signals to/from
the right are to from the gsmSSF;
unless otherwise stated. */

Active

egl_status?

Set-up

Wait_For Perform cal
_Clear forwarding ack
Wait_For_
IAM

Initial CF
Address cancelled

Wait_For_ CAMEL_OCH_|
ACM MSC_DISC4

Figure 4.83-1: Procedure CAMEL_MT_CF_LEG1 _MSC (sheet 1)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 274 ETSI TS 123 078 V5.11.0 (2006-06)

Procedure CAMEL_MT_CF_LEG1 MSC 2(6)
w[/;jb\ipiroic;a&(; |7nithie7M757(5 tioi : T\ﬁ /* Signals to/from the left are to/from
' handle leg 1 of a forwarded call. */ | the parent process; Signals to/from

] the right are to from the gsmSSF;
unless otherwise stated. */

Wait_For_
ACM

Address Connect
Complete

Address Connect

Complete

Wait_For_ Wait_For_

Answer Clear
Answer

Answer

Wait_For_
Clear

Figure 4.83-2: Procedure CAMEL_MT_CF_LEG1 _MSC (sheet 2)
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Procedure CAMEL_MT_CF_LEG1 MSC 3(6)
w[/;jb\ipiroic;a&(; |7nithie7M757(5 tioi : T\ /* Signals to/from the left are to/from
I handle leg 1 of a forwarded call. */T the parent process; Signals to/from

,,,,,,,,,,,,,,,,,,,,,, the right are to from the gsmSSF;
unless otherwise stated. */

Wait_For_ACM,
Wait_For_Answer,
DP_O_MidCall_Alerting

Release Int_Disconne€t_ Int_Release,
Leg Call
CAMEL_OCH_|
MSC_DISC4 Release Release

Int_Disconnec
Leg_ack

Wait_For_Answer,
DP_O_MidCall_Alerting

DP_O_MidCall
_Alerting

[ \

; Int_Continu
|nt_Cont|nu< Wi Argumi Int_Error

Int_MidCall

Continue

DP_O_MidCall
_Alerting

Release

Release

Wait_For_
Answer

Figure 4.83-3: Procedure CAMEL_MT_CF_LEG1 _MSC (sheet 3)
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Procedure CAMEL_MT_CF_LEG1 MSC 4(6)

/* A procedure in the MSC to T\ﬁ
' handle leg 1 of a forwarded call. */ |

/* Signals to/from the left are to/from

the parent process; Signals to/from

7777777777777777777777 the right are to from the gsmSSF;
unless otherwise stated. */

i
|

Wait_For_Clear,

@ DP_O_MidCall_Active

Release Int_Release Int_Disconng€t Int_Export Int MidCall
Call Leg Leg -
CAMEL_OCH_| CAMEL_EXPORT
MSC_DISC1 Release Release "LEG MSC
\
Int_Disconneci
Leg ack
Result=
Pass?
Yes

DP_O_MidCall
_Active
DP_O_MidCall
_Active
—T
[ \
; Int_Continu
Int_Contlnu< With Argumi Int_Error

Continue

Release

Release

Wait_For_
Clear

Figure 4.83-4: Procedure CAMEL_MT_CF_LEG1 _MSC (sheet 4)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 277 ETSI TS 123 078 V5.11.0 (2006-06)

Procedure CAMEL_MT_CF_LEG1 MSC 5(6)

w[/:*jb\ipir(;c;a&(; inthe MSCto T\ﬁ /* Signals to/from the left are to/from
' handle leg 1 of a forwarded call. */ | the parent process; Signals to/from
the right are to from the gsmSSF;

7777777777777777777777 unless otherwise stated. */

DP_O_MidCall_Alerting

lpt—ESIab"Sh Int_Connect,/To_
emporary_ Resource
Connection
CAMEL_CF_ETC CAMEL_CF_CTR
\ |
Result?
ELSE Fail
Answer

Result :=

Answer
””””” "

|
To SELF ‘L - 1Answer Ei
|

Figure 4.83-5: Procedure CAMEL_MT_CF_LEG1_MSC (sheet 5)
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Procedure CAMEL_MT_CF_LEG1_MSC 6(6)
Ei*Xr;raééc; u}é iinitﬁetl i\/lis:cf tioi ) T\ /* Signals to/from the left are to/from

rhandle leg 1 of a forwarded call. %) the parent process; Signals to/from

|

Lo the right are to from the gsmSSF;
unless otherwise stated. */

DP_O_MidCall_Active

llpt_EstabIls _ Int_Conne
empora Resource

Caonnection

CAMEL_CF_ETC CAMEL_CF_CTR
\ |

Wait_For_ACM

Int_Establish”_ Int_Connect To_
Tempora Resource

Cannection ‘

CAMEL_CF ETC CAMEL_CF _CTR

ELSE

Figure 4.83-6: Procedure CAMEL_MT_CF_LEG1_MSC (sheet 6)
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Process CAMEL_MT_CF_LEG2_MSC 1(2)
w[/;jb\ipirc;cie;siia Ehé ]\Aisicitz)i N T\ﬁ [* Signals to/from the left are to/from the gsmSSF;

' handle leg 2 of a forwarded call. */ | Signals to/from the right are to/from the destination
! exchange; unless otherwise stated. */

L

Store Leg2
information

Wait_For Wait_For_Clear,
_Clear DP_O_MidCall_Active
\
[

[
Release Int_Release Int_Disconnect Int_Export Int_MidCall
Call Leg Leg

Release

CAMEL_OCH, CAMEL_EXPORT
MSC_DISC2 Release _LEG_MSC

No
Result =
connect?”

Yes

Result=
CAMEL_MF_ N Pass?
RECONNECT| ° Yes
MSC

DP_O_Midcall

Int_Disconnect
Leg ack

Fi3

Reconnect Fail _Active
Result? >————
[ [
Pass Int_Continue Int_Continue Int_Error
- With Argument -

N
Wait_For
_Clear Continue
Release
Wait_For
_Clear

Release

Figure 4.84-1: Process CAMEL_MT_CF_LEG2_MSC (sheet 1)
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Process CAMEL_MT_CF_LEG2_MSC 2(2)
w[/;jb\ipirc;cie;siia Ehé ]\Aisicitai N T\ﬁ [* Signals to/from the left are to/from the gsmSSF;

' handle leg 2 of a forwarded call. */ | Signals to/from the right are to/from the destination
[ exchange; unless otherwise stated. */

DP_O_MidCall_Active

Int_Establish_ Int_Connect_To_
Tempo rary_ Resource
Connection

O
AT

P
<

CAMEL_CF_ETC
\ |

-

SAMEL_CF_CTH

Figure 4.84-2: Process CAMEL_MT_CF_LEG2_MSC (sheet 2)
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Procedure CAMEL_MF_RECONNECT_MSC

| -
1/* A procedure in the MSC to handle g\ﬁ
| a reconnection after leg 2 disconnects */ |

CAMEL_CF_
Dialled_Services

[* Signals to/from the right are
to/from the destination exchange. */

Result?

CAMEL_OCH
_MSC1

No

Reconnect”

Yes

Result =

Result := Result :=
Fail Reconnect

X

Pass

MOBILE_NUMBER
PORTABILITY|

(

IN_OQoD

Initial Address

CAMEL_Store |
Destination_
Address

(BOR| True)

Wait_For
_ACM

1(6)

Figure 4.85-1: Procedure CAMEL_MF_RECONNECT_MSC (sheet 1)
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Procedure CAMEL_MF_RECONNECT_MSC 2(6)
:7*7,0: F;r(;(;eal]ré }nitﬁei l\;léé Eoir;a;u] Ié : T\ﬁ [* Signals to/from the right are
| a reconnection after leg 2 disconnects */ | to/from the destination exchange. */
| |
Wait_For_
ACM
\
Address Connect
Complete

CAMEL_Start
_TNRy

CAMEL_CF_
SC_ALERTIN

=

52

Reconnect

Result?

Fail, Answer
Release

Wait_For
_Answer

Result :=
Reconnect

Answer

CAMEL_Stop
_TNRy

k

N

CAMEL_CF
MSC_ANSWER

Fail,

Release Reconnect

Result = Fail Result := Result :=
Pass Reconnect
[ NZ ‘

Figure 4.85-2: Procedure CAMEL_MF_RECONNECT_MSC (sheet 2)
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Procedure CAMEL_MF_RECONNECT_MSC 3(6)
| I* A procedure in the MSC to handle 1
| a reconnection after leg 2 disconnects */ T

[* Signals to/from the right are
to/from the destination exchange
,,,,,,,,,,,,,,,,,,,,,,,,, unless otherwise stated. */

Wait_For_Answer, waii_Eor_ﬁCM ,
DP_O_MidCall_Alerting ait_ror_Answer,

DP_O_MidCall_Alerting

- - - - - - - -~ - - - - - - - -~
| |
TNRy < ----internal Release Int_Release”_ _ _ . From gsmSSF
Expired ! Call !
Release Release
Yes Release Cause
= No answer
from user

No

CAMEL_OCH | CAMEL_OCH Result :=
MSC2 _MSC1 Fail
No No
Result = Result =
COW \Reane 7

Yes

Yes

CAMEL_Stop
TNRy
Result := Result := Result :=
Reconnect Fail Reconnect

0y

Figure 4.85-3: Procedure CAMEL_MF_RECONNECT_MSC (sheet 3)
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Procedure CAMEL_MF_RECONNECT_MSC 4(6)
\--- - - - - -~ - - - - - - - - - - ---- -
1/* A procedure inthe MSC to handle 1 [* Signals to/from the right are
| a reconnection after leg 2 disconnects */ T to/from the destination exchange;
L ________ ! signals to/from the left are

to/from the gsmSSF

unless otherwise stated. */

Wait_For_Answer,
DP_O_MidCall_Alerting

Int_Export Int_MidCall
Leg

Q

AMEL_EXPORT
_LEG_MSC

DP_O_MidCall
_Alerting

—T
[ \
; Int_Continue
Int_Error Int ntin —
Continue
Release
Release Wait_For_
Answer
Result :=
Fail

Figure 4.85-4: Procedure CAMEL_MF_RECONNECT_MSC (sheet 4)
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Procedure CAMEL_MF_RECONNECT_MSC 5(6)
\--- - - - - -~ - - - - - - - - - - ---- -
1/* A procedure inthe MSC to handle 1 [* Signals to/from the right are
| a reconnection after leg 2 disconnects */ T to/from the destination exchange;
7777777777777777777777777 signals to/from the left are

to/from the gsmSSF

unless otherwise stated. */

< >7 DP_O_MidCall_Alerting

Int_Establish
Temporary |
Connection

=

Int_Connect_To_
Resource

O
A

IAMEL_CF_CTH

O

NAMEL_CF_ET(C

Result?

ELSE Fail
Answer

Result :=
Answer

|
To SELF ‘L - 41Answer
| % %

Figure 4.85-5: Procedure CAMEL_MF_RECONNECT_MSC (sheet 5)
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Procedure CAMEL_MF_RECONNECT_MSC 6(6)

| -
1/* A procedure inthe MSC to handle 1

Y [* Signals to/from the right are
| a reconnection after leg 2 disconnects */ |

to/from the destination exchange;
7777777777777777777777777 signals to/from the left are
to/from the gsmSSF

unless otherwise stated. */

DP_O_MidCall_Active

Int_Establish_ Int_Connect_To_
Temporary | Resource
Connection

O

JAMEL_CF_ET|

A%
O
AT

SAMEL_CF_CTH
\ |

]

Figure 4.85-6: Procedure CAMEL_MF_RECONNECT_MSC (sheet 6)
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4.5.6 Handling of gsmSCF initiated calls

45.6.1 Handling of gsmSCF initiated calls in the MSC
Handling of gsmSCF initiated callsin the MSC involves the following process and procedures:
- Process CAMEL_ICA_MSC;
- Procedure CAMEL_ICA_MSC_ALERTING;
- Procedure CAMEL_ICA_MSC_ANSWER;
- Procedure CAMEL_ICA_MSCL;
- Procedure CAMEL_ICA_MSC2;
- Procedure CAMEL_ICA Dialled Services.
The Process CAMEL_ ICA_MSC handles both gsmSCF initiated new calls and gsmSCF initiated new parties.

The following paragraphs give details on the behaviour of the MSC in the process CAMEL_ICA_MSC.

45.6.1.1 Actions of the MSC on receipt of Int_Error
The process CAMEL_ICA_MSC returnstoidle.

45.6.1.2 Actions of the MSC on receipt of Int_Continue

The MSC continues processing without any modification of call parameters.

45.6.1.3 Actions of the MSC on receipt of Int_Continue_With_Argument

The MSC continues processing with modification of call parameters.

456.1.4 Actions of the MSC on receipt of Int_Disconnect_Leg

A Releaseis sent to the destination exchange if required. The rel ease cause received in the Int_Disconnect_Leg signal is
used. The process CAMEL_ICA_MSC returnsto idle.

45.6.1.5 Actions of the MSC on receipt of Int_Release_Call

A Releaseis sent to the destination exchange if required. The release cause received inthe Int_Release Call signal is
used. The MSC then releases all call resources and the process CAMEL _ICA_MSC returnsto idle.

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 288 ETSI TS 123 078 V5.11.0 (2006-06)

Process CAMEL_ICA_MSC 1(9)
r-—-r———~~~"~“~"“-“"~“"“"“~“"“~““"“=-=-=-°=-7 -
1/* A process in the MSC to handle w)ﬁ [* Signals to/from the right are to/from
| a gsmSCF initiated new call or ‘ the destination exchange; Signals to/from
rnew party set-up. */ [ the left are to/from the gsmSSF;
CTo Tt T ‘ unless otherwise stated. */
* The ICA Default Call Handling indicates
whether the call shall be released or continued
as requested. */
Int_Initiate
Call Attemp
No .
Is ICA creating a new
party in an existing call?
Store call reference
number and
gsmSCF Address
Yes
Was original call
created using ICA?
No
Release Call )
Default Call Handling of
CSil initiating CAP dialogue
Continue Call
ICA Default ICA Default
Call Handling := Call Handling :=
Relea‘se Call Continue Call
Int_Initiate
Call Attemp
ack
DP_
Collected_
Info

Figure 4.86-1: Process CAMEL_ICA_MSC (sheet 1)
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Process CAMEL_ICA_MSC 2(9)

r -

1/* A process in the MSC to handle w)ﬁ [* Signals to/from the right are to/from

| a gsmSCF initiated new call or ‘ the destination exchange; Signals to/from
|

Lrew party setup. | the left are to/from the gsmSSF;
7777777777777777777777 unless otherwise stated. */
DP_
Collected_
Info
Int_Continue
With Argument Int_Error

CAMEL_
_Modify_

_CUG_Info

‘Modify call
parameters with
received information’

No
parj
Is ICA creating a new
party in an existing call
No in the VM SC of the served
subscriber?

Wait_For

|
ICA_Call_ r- From VLR
Result bl
|
| | | |
i |Send Info
golrlnplete ~—~-> {For ICA Negative IgtﬂReIease
a Response a
R
|
Int_O_Exception |Abort -~ To VLR
|
1 r—— 1 s
D>

Figure 4.86-2: Process CAMEL_ICA_MSC (sheet 2)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 290 ETSI TS 123 078 V5.11.0 (2006-06)

Process CAMEL_ICA_MSC 3(9)

r -

1I* A process in the MSC to handle ' [* Signals to/from the right are to/from

| a gsmSCF initiated new call or T the destination exchange; Signals to/from
rnew party set-up. */ [ the left are to/from the gsmSSF;

CTo Tt T unless otherwise stated. */

&)

No
D-CSI and/or
N-CSl is available?
Yes
K
CAMEL_ICA |
Dialled_
Services Reconnect:=
True
@ Fail L ]
Pass
No Is ICA creating a new party in
an existing call in the VMSC of
the served subscriber?
Yes
'Set D-CSI

suppression'

Wait_For
ICA_Call_
Result2

Complete Send Info _
Can o Kot >~ {For ICA Negative
Response
gg(?:'ensast' :o:n Int_O_Exception Abort
Called Party
Number' 5

CAME L_Store“ “

Destination_Address
(False, False)

Wait_For_ACM

Figure 4.86-3: Process CAMEL_ICA_MSC (sheet 3)
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Process CAMEL_ICA_MSC

r -
1I* A process in the MSC to handle '

| a gsmSCF initiated new call or
new party set-up. */

|
L

-A
|
|

=

Wait_For
_ACM

4(9)

[* Signals to/from the right are to/from
the destination exchange; Signals to/from
the left are to/from the gsmSSF;

unless otherwise stated. */

Address
Complete

CAMEL_Start
_TNRy

CAMEL_ICA_|
SC_ALERTINC

Fail Reconnect
Wait_For_
Answer
CAMEL_Stop
Idle “TNRy Answer

Reconnect

CAMEL_Stop
_TNRy

L

L

Answer

——

Connect

N

CAMEL_ICA_|
MSC_ANSWER

Pass

Result

Wait_For
_Clear

Figure 4.86-4: Process CAMEL_ICA_MSC (sheet 4)
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Process CAMEL_ICA_MSC 5(9)

r -

1I* A process in the MSC to handle ' [* Signals to/from the right are to/from

| a gsmSCF initiated new call or T the destination exchange; Signals to/from
rnew party set-up. */ [ the left are to/from the gsmSSF;

CTo Tt T ‘ unless otherwise stated. */

Wait_For_Answer,
DP_O_MidCall_Alerting
R
|
Int_MidCall Int_Export TNRy £ - -~ JInternal
Leg expired !

DP_O_MidCall CAMEL_EXPORT
_Alerting _LEG_MSC

Release

Wait_For_Clear,
DP_O_MidCall_Active

[ \

Int_MidCall Int_Export Release
Leg

&)

AMEL_EXPORT
_LEG_MSC

No

DP_O_Midcall CAMEL_OCH
_ Active _MSC_DISC2

Figure 4.86-5: Process CAMEL_ICA_MSC (sheet 5)
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Process CAMEL_ICA_MSC 6(9)
;r/; 7A7r;r6<;e;sisiir; tihieiMiéé j[c; Fleir;d]e; Y /* Signals to/from the right are to/from
1a gsmSCF initiated new call or | the destination exchange; Signals to/from
| new party set-up. */ | the left are to/from the gsmSSF;
””””””””””””” unless otherwise stated. */

Wait_For_ACM,

Wait_For_Answer,

DP_O_MidCall_Alerting

Release
Release cause =
No answer from user?
CAMEL_ICA CAMEL_ICA
_Msc1 _Msc2
\
Yes
Wai_t_FOI’_ACM, DP O MidCal
Wait_For_Answer, ~ Active
Wait_For_Clear, -
DP_O_MidCall_Alerting,
DP_O_MidCall_Active
Int_Releas Int Error
Call L
Release Ppefault Ca Release Release befault Ca
Kandli Handli
Continue Continue
Release
Wait_For_ Idle Wait_For_
Answer Clear

Figure 4.86-6: Process CAMEL_ICA_MSC (sheet 6)
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Process CAMEL_ICA_MSC 7(9)
wr/; Ab;o;és;]r; tBei KA:SEZ}(; F]z;naI;eT\ R [* Signals to/from the right are to/from
| a gsmSCF initiated new call or ‘ the destination exchange; Signals to/from
rnew party set-up. */ [ the left are to/from the gsmSSF;
CTo Tt T ‘ unless otherwise stated. */
Wait_For_ACM,

Wait_For_ICA_Call_Result,

Wait_For_Answer, Wait_For_ICA_Call_Result2

Wait_For_Clear,
DP_O_MidCall_Alerting,
DP_O_MidCall_Active

Int_Disconn|
Leg

Int_Disconni

Leg

Release

Int_Disconn
Leg ack

. DP_O_MidCall DP_O_MidCall
| _Alerting _Active
|
|
; |
| . .
; Int_Continu ; Int_Continu

-—/ An r Int ntinue — Int ntinue —

swe _Continug WlthArgumint _Continug WlthArgumint

Wait_For_ Wait_For_
Answer Clear

Figure 4.86-7: Process CAMEL_ICA_MSC (sheet 7)
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Process CAMEL_ICA_MSC 8(9)
wr/; Ab;o;és;]r; tBei l(/léiicg F]z;naI;eT\ R [* Signals to/from the right are to/from

| a gsmSCF initiated new call or ‘ the destination exchange; Signals to/from

rnew party set-up. */ [ the left are to/from the gsmSSF;

CTo Tt T ‘ unless otherwise stated. */

DP_O_MidCall_Alerting

Int_Establish_ Int Connect To
Temporary | Resource |
Connection

CAMEL_OCH_EJIC  CAMEL_OCH_CITIR

Result?

ELSE Fail
Answer

Result :=
Answer

Answer

Figure 4.86-8: Process CAMEL_ICA_MSC (sheet 8)
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Process CAMEL_ICA_MSC 9(9)

r -
1/* A process in the MSC to handle w)ﬁ [* Signals to/from the right are to/from
| a gsmSCF initiated new call or ‘

|

the destination exchange; Signals to/from
rnew party set-up. */ ! the left are to/from the gsmSSF;
CTo Tt T unless otherwise stated. */

DP_O_MidCall_Active

!Pt—EStab"S n Int_Connect_To_

emporary | Resource
Connection

CAMEL_OCH_ETC CAMEL_OCH_CJIR

-

Figure 4.86-9: Process CAMEL_ICA_MSC (sheet 9)
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Procedure CAMEL_ICA_MSC_ALERTING

1(3)
/* Procedure in the MSC to /* Signals to/from the left are to/from the gsmSSF;
inform the gsmSSF that the Signals to/from the right are to/from the destination
call is in the alerting phase */ : exchange; unless otherwise stated. */

No

Result:=
Pass

Int_DP_O[
Term_Seized

Internal
DP_O_Term)

_Seized

Answer < >Int_Continue >Int_ReIeas

Release
Release >
R se Cal = Yes
No al er fr ser?
Result:=

]
Py
o
@
@
7]
@
—
P
Y
<

Result:= Result:= No
Answer Pass Fail
I I ICAMEL_ICA ICAMEL_ICA
_MSC1 _MSscC2

Reconnect

Continue,
Release,
Fail

Result:= Result:=
Fail

Reconnect

HE

Figure 4.87-1: Procedure CAMEL_ICA_MSC_ALERTING (sheet 1)
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Procedure CAMEL_ICA_MSC_ALERTING

‘/* Procedure in the MSC to ',
rinform the gsmSSF that the
icallis in the alerting phase */ |

[ o
| [

Release Call

2(3)

/* Signals to/from the left are to/from the gsmSSF;
Signals to/from the right are to/from the destination
exchange; unless otherwise stated. */

DP_O_Term

_Seized

Int_Error

Int_Continue_
With_Argument

Release

Result:=
Fail

> ICA Default Call Handling

Continue Call

Result:=
Pass

DP_O_Term
_Seized

Int_Export| Leg

O

AMEL_Export
_Leg_MSC

CAMEL_ICA | CAMEL_ICA |
_MSC1 _MSC2
2 \

Continue, Reconnect
Release,
Fail

Result := Result :=

Failt Reconnect

@

Figure 4.87-2: Process CAMEL_ICA_MSC_ALERTING (sheet 2)
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Procedure CAMEL_ICA MSC_ALERTING

3(3)

o
1\

Signals to/from the right are to/from the destination
call is in the alerting phase */

ey [* Signals to/from the left are to/from the gsmSSF;
linform the gsmSSF that the
' ! exchange; unless otherwise stated. */

< >— DP_O_Term_Seized
!Pt—EStab"S h Int_Connect_To_
emporary | Resource
Connection
CAMEL_OCH_ETIC CAMEL_OCH_C[IR

Result?
Fail ELSE
Answer

Result ;= Result :=
fail Answer

Figure 4.87-3: Process CAMEL_ICA_MSC_ALERTING (sheet 3)
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Procedure CAMEL_ICA_MSC_ANSWER

1(3)
I* Procedure in the MSC to i,
inform the gsmSSF that the
call has been answered. */

signals to/from the right are to/from the destination

/* Signals to/from the left are to/from the gsmSSF;
exchange unless otherwise stated. */

Int_DP_O| Answer

D P_O_Answe)
: Int_Continue_ d
> Int_Continue >With_ArgL me> Int_Releage Release
[ ]
TAMEL_OCH|
IMSC_DISCA
Release
No esult=
onn
Yes
Result:= Result:= Result:=
Pass Fail Reconnect

Figure 4.88-1: Procedure CAMEL_ICA_MSC_ANSWER (sheet 1)
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Procedure CAMEL_ICA_MSC_ANSWER
' Procedure in the MSC to
rinform the gsmSSF that the
i call has been answered. */

[ o
| [

-1
|
|
|

Int_Error

Release Call

/* Signals to/from the left are to/from the gsmSSF;
signals to/from the right are to/from the destination
exchange unless otherwise stated. */

ICA Default Call Handling

Continue Call
Release
Result:= Result:=
Fail Pass
\ \
Int_Export| Leg
CAMEL_Export|
_Leg_MSC
No
TAMEL_OCH)||
| MSC_DISC2

Result :=
Reconnect

Result ;=
Failt

2

2(3)

Figure 4.88-2: Process CAMEL_ICA_MSC_ANSWER (sheet 2)
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Procedure CAMEL_ICA_MSC_ANSWER

3(3)
;[/:kiPirc;cie;:i[Jrieiiﬁ }ﬁé I(/Iisicitg)m‘)ﬁ /* Signals to/from the right are to/from
iinform the gsmSSF that the the gsmSSF if not otherwise stated. */
icall has been answered. */ |

( >— DP_O_Answer

Int_Establish” Int_Connect To_
Temporq AN Resource
Connection

CAMEL_OCH_ETC C

S

AMEL_OCH_CTR
\ \

e

No

Yes

Result:=
fail

Figure 4.88-3: Process CAMEL_ICA_MSC_ANSWER (sheet 3)
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Procedure CAMEL_ICA_MSC1 1(1)
/* Procedure in the MSC in the /* Signals to/from the right are to/from
case of CAMEL handling to the gsmSSF if not otherwise stated.*/
connect a call at DP O_Busy and
DP Route_Select_Failure. */
No
Busy, Other cause
Subscriber Absent
Int_DP_O_Bpsy
DP_Route_
_Select_
—Failure
DP_O_Busy,
DP_Route_Select Failure
I
Int_Connegt Int_ContinQe Int-Contnue_ Int_Error Int_Rele Call
= - With_Arguirent - -
| [ N k ]
7 N
CAMEL _
_Modify_
_CUG _Info
Modify call
darameters with
recemed_LTLarmanon
Result:= Result:= Result:=
Reconnect Continue Continue
[ N I< ]

Figure 4.89-1: Procedure CAMEL_ICA_MSC1 (sheet 1)
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Procedure CAMEL_ICA_MSC2 1(1)

/* Prodecu/re in the MSC to
the gsmSSF if not otherwise stated.*

/* Signals to/from the right are to/from
connect a call at DP O_No_Answer */} /

No

Int_DP_O_Np Answer

D{_O_No_Ans)er

I I I ]

[
Int_Connegt Int_ContinQe Int__Contin — _ |Int_Error Int_Release_Call
= = With_Arguirent - - N

CAMEL_ ]
Modify Int_O_Excepjton
_CUG_Info

Modify call
arameters wit

ion

Result:= Result:= Result:=
Reconnect Release Release
| % '

Figure 4.90-1: Procedure CAMEL_ICA_MSC2 (sheet 1)
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Procedure CAMEL_ICA Dialled_Services 1(2)
‘7*7|5r2)<;e7d7u7ré |7nitt71é ;\/Iisicitioi ) T} R /* Signals to/from the right
‘process CAMEL dialled services are to/from the VLR. */

| for gsmSCF initiated callsor |

wgsmSCF initiated call parties */ !

SDS_MO_INIT|

Fall/\Abort
Result
Pass i :

'Set D-CSI
suppression’

NDS_ MO | INIT]
Fall/\Abort
Result
CAMEL_ICA | Pass
MSC1
. ]
esult= Yes Result:= Result:=
onnect? Pass Fail
No
Result:= Reconnect:=
Fall True

® ©

Figure 4.91-1: Procedure CAMEL_ICA_ Dialled_Services (sheet 1)
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4.5.6.2 Handling of gsmSCF initiated calls in the VLR
Handling of gsmSCF initiated callsin the VLR involves the following process and procedures:

- Process CAMEL_ICA_VLR.
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Process CAMEL_ICA_VLR

,,,,,,,,,,,,,,,,,,,,,, -

i/* A process in the VLR to handle'®
1a gsmSCF initiated call set-up. */
|

stppresse

Send Info
for ICA

Yes IC

provi

1(2)

/* Signals to/from the left
are to/from the MSC */

No

non-C all” R
by CF?

e

See 3GPP TS 23.018.

[~ 71OG_CUG_Check uses MO

1 CUG Call Authorisation

: Function in VLR, specified in a
itable in 3GPP TS 23.085. For
1this call to OG_CUG_Check,
:VLR shall use the column
iindicated by "No CUG Info",
runder the header "Information
rprovided by calling user".

v - Y _____

the call.

For the current process, procedure ' || Get LI_

Get_LI_Subscription_Info_MO_VLR |~ "|Subscription |

shall not perform the COLP check for | lnfo MO VIR
|

| | Send Info for ICA
negative response

Figure 4.92-1: Process CAMEL_ICA_VLR (sheet 1)
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Process CAMEL_ICA VLR 2(2)
ﬁ*iAi E)rio;:ésisiiﬁ j[ﬁé \}I:Ii j[c; t;air{dilewt\ /* Signals to/from the left

1a gsmSCF initiated call set-up. */ are to/from the MSC */

| |

D-CSI present
and/or N-CSl available received?

Complete Call

Wait_for_
SIFICA_2

Send Info
for ICA
Abort
,,,,,,,,,,,,,,, 5
|
See 3GPPTS23.018 -~ - |- -||Check_OG_ Idle
‘ Barring

| | Send Info for ICA
negative response

Complete
Call

Figure 4.92-2: Process CAMEL_ICA_VLR (sheet 2)
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4.5.7 Handling of mobile calls in the gsmSSF
Handling of mobile callsin the gsmSSF involves the following processes and procedures:
- Process CS_gsmSSF;
- Procedures and process Check_Criteria;
- Procedure Connect_To_Resource;
- Procedure Handle AC;
- Procedure Handle ACR,;
- Procedure Handle CIR;
- Procedure Handle_CIR _leg;
- Procedure Complete FCI_record;
- Procedure Complete al_FCI_records;
- Procedure Handle SCI;
- Process CSA_gsmSSF,;
- Procedure Handle O_Answer;
- Procedure Handle T_Answer.
The detailed error handling for the process CS_gsmSSF and the associated proceduresis specified in 3GPP
TS 29.078 ([36]).
45.7.1 Call duration control

4571.1 Information flow for call duration control

The following diagram shows the handling of the different timers that are used in the process CS_gsmSSF and in the
procedures Handle AC, Handle ACR, Handle CIR. Timers Tssf, Tcp, Tsw, Tw and DELTA are defined in the process
CS_gsmSSF.
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CSE ey OSTISSFMSC uSC/Te
I ‘ < : ! :
| |
b ETC/CTR N | b
b > > ANSWER b
! ‘ | Tsw < ‘ |
| |
: : I : : I
L | ‘ -
o o Tl o
! ! I : | I
L ACR \ } L
o ' Del | o
A AC(Tcp2) o pena ; b
o " epo-peta | | o
Lo ACR  Tcp2-Delta l ! RELEASE b
L < ‘ < o
L RRBCSM X } o
o > ‘ !
L CONNECT | ; L
o g | L
| ] AC(Tcp3) N ! SET UP N |
| ; gl | 2 |
b | w ALERT b
| | <
| | ! T | | |
b | Tsw | ANSWER b
| | ! < | |
L | ‘ L
| |
| | ! Tcp3 | ! |
| | |
b ACR ! | RELEASE .
| < < ]
| | | | | |
L ERBCSM ! | o
_— Lo A

Figure 4.93: Information flow for call control duration

457.1.2 Audible indicators for call duration control

The gsmSCF may instruct the gsmSSF to play either a fixed sequence of tones or a variable sequence of tones with the
Apply Charging information flow. The gsmSCF may also instruct the gsmSSF to play a variable sequence of tones with
the Play Tone information flow.

For the case of the fixed sequence of tones, the gsmSSF shall play a single sequence of three tones. The duration of
each of the tones shall be 200 milliseconds with an intertone interval of 200 milliseconds. This shall be played

30 seconds before the end of a call period. For the case of a variable sequence of tones, or a burst list, the gsmSCF shall
indicate the number of tones per burst, the number of bursts to be played, the tone duration, interval between the tones
and the interval between the bursts. In addition, the gsmSCF shall indicate in the Apply Charging information flow, the
warning time before call period expiry at which the playing of the burst list shall start. Figure 4.94 provides a graphical
representation of the variable burst list in the case where there are three tones per burst and three bursts in the burst list.
The Warning Period in figure 4.94 applies to the Apply Charging information flow only.

End of
call
e e e e e e e e perio
Tone Tone Tone Tone Tone Tone Tone Tone Tone
Duration | i Duration i Duration Duration § ration i Duration Duration i Duration uration
d pd—bd »d—bd » d »d »d—bd »d—bd nd—bd ».d »
Tone Tone Tone Tone Tone Tone
Interval Interval Interval Interval Interval Interval
ur Interval ur Interval ur /
Burst List
Warning Period
- =

Figure 4.94: Representation of burst list
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There are independent Tariff Switch Timers for the control of the call duration Tsw(pty) and for the gsmSCF control of
e-values Tsw(SCl). The gsmSCF control of e-valuesis viathe Send Charging Information information flow.

The following terminology has been used for e-parameters:

The table below defines the actions of the Procedure Handle_SCI.

Applicable and in use. The set of e-parametersis currently applicable in the MSC and the set has been sent to the

MS.

Applicable but waiting. The set of e-parametersis currently applicable in the MSC but the set has not yet been

sent to the MS.

Applicable but not in use. The set of e-parametersis currently applicable in the MSC but it cannot be sent to the

MS, e.g. because the Advice of Charge supplementary service is not subscribed.

Stored. The set of e-parametersis not yet applicable. The stored set of e-parameters becomes applicable when a
tariff switch occurs.

Table 4.6: Handling of SCI in the gsmSSF

Primary dialogue (note 1) Secondary
received Tsw(SCI) no active call / SRF connection active call / SRF connection dialogue
and set of Tsw(SCI) not Tsw(SCI) Tsw(SCI) not Tsw(SCl) (note 2, 8)
e-parameters in the | running and no running and running and no running and
SClinformation e-parameters e-parameters e-parameters e-parameters
flow stored stored stored stored
1 set send 1st set to stop Tsw(SCl); send 1st set to stop Tsw(SCl); | send 1stsetto
MSC discard stored set; MSC discard stored MSC
Tsw(SClI) .
not received send 1st set to set;
MSC send 1st set to
MSC
Tsw(SCI) 2 sets error error error error error
not received
1 set error error store 1st set; stop Tsw(SCl); error
start Tsw(SCl) discard stored
Tsw(SClI) set;
received store 1st set;
start new
Tsw(SCI)
Tsw(SClI) 2 sets | send 1st set to stop Tsw(SCl); error error send 1st set to
received MSC, discard stored set; MSC;
store 2nd set; send 1st set to store 2nd set;
start Tsw(SCl) MSC,; start Tsw(SCl)
store 2nd set;
start new
Tsw(SCI)
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Primary dialogue (note 1) Secondary

received Tsw(SCI) no active call / SRF connection active call / SRF connection dialogue
and set of Tsw(SClI) not Tsw(SClI) Tsw(SCI) not Tsw(SClI) (note 2, 8)

e-parameters i_ﬂ the | running and no running and running and no running and
SClinformation e-parameters e-parameters e-parameters e-parameters
flow stored stored stored stored

NOTE 1:

NOTE 2:
NOTE 3:

NOTE 4:

NOTE 5:

NOTE 6:

NOTE 7:

NOTE 8:

Primary dialogue: The primary dialogue is initiated due to TDP Collected_Info, TDP Analysed_Information, or
TDP Route_Select_Failure, TDP Terminating_Attempt_Authorised, TDP T_Busy or TDP T_No_Answer. A
dialogue initiated due to TDP Analysed_Information is only the primary dialogue, if there is no ongoing
dialogue due to TDP Collected_Info.

Secondary dialogue: The secondary dialogue is initiated due to TDP Analysed_Information.

The condition "active call / SRF connection" is true if there is at least one active leg in this call (CSA) or if an
SRF is connected to a Call Segment in this CSA. Incoming legs are active after an answer is sent and before
the leg begins to release. Outgoing legs are active after an answer is received and before the leg is begins to
release.

If the gsmSSF sends a set of e-parameters to the MSC this will overwrite the current set of e-parameters in the
MSC, if e-parameters are applicable in the MSC.

The MSC 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.

Secondary dialogue gsmSCF can only give e-parameter(s)/Tsw(SCI) when they have not previously been
provided by the primary dialogue gsmSCF. After secondary dialogue gsmSCF gives e-parameter(s) /
Tsw(SClI), Primary dialogue gsmSCF shall not give further on-line charging instructions (i.e. Send Charging
Information).

For D-CSI, this is ensured by service subscription restriction by a home network operator. For N-CSl, this is
ensured by a roaming agreement between the home network operator and the visited network operator or is
only applicable within a home network.

When a gsmSCF relationship is closed then the stored e-parameters given by that dialogue are discarded. Any
Tariff Switch timer (Tsw(SCl)) is also stopped when the gsmSCF relationship is closed. If the gsmSCF has
given any e-parameters which are not stored but which are applicable (regardless of whether they are
applicable and in use, applicable but waiting, or applicable but not in use) when the gsmSCF relationship is
closed, those e-parameters are also valid after the gsmSCF relationship is closed. If any subsequent CAP
dialogues give e-parameters those new e-parameters shall overwrite the applicable e-parameters given by the
preceding CAP dialogues.

The secondary dialogue is not applicable to VT calls.

4.5.7.2.2 Process Tsw_For_SCI

The process Tsw_For_SCI exists per call. That isthereis one process instance per CSA. The Tariff Switch Timers for
the gsmSCF control of e-values Tsw(SCI).
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Process Tsw_For_SCI 1(2)

/* Signals to/from the left are to/from the MSC of the leg

concerned (the CAMEL subscriber); signals to/from the right
7777777777 are to/from the process CS_gsmSSF of the leg concerned
(the CAMEL subscriber. */

/* Timers used in the Tsw_For_CSI process: k

Tsw(SCI): Timer for tariff switch for the gsmSCF controlled e-values.
At the expiration of this timer, a new tariff for the gsmSCF controlled e-values shall be started

The CS_gsmSSF related to leg of the CAMEL subscriber is setting the timer Tsw(SCI)
in the procedure Handle_SCl).

The timer Tsw(SClI) is stopped on release of the leg of the CAMEL subscriber or
when the relationship to the gsmSCF is closed.

*

D
o

Set Timer

Start
Tsw(SCl)

Figure 4.95-1: Process Tsw_For_SCI (sheet 1)
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Process Tsw_For_SCI 2(2)

Y /* Signals to/from the left are to/from the MSC of the leg
| concerned (the CAMEL subscriber); signals to/from the right
! are to/from the process CS_gsmSSF of the leg concerned
(the CAMEL subscriber. */

””””” a
|
Internal E- TSV‘.’(SCI) Stop Timer Set Timer
7777777777 | |expired
e
Restart | |, ;
Tow(SCl) : with received value

,,,,,,,,,,,,,,,, 5
No stored e-parameters, | .
exist after this setting ! Running
- o u
This provokes the MSC | Send e
to send e-parameters to, Parameters
the CAMEL subscriber. |

.

Figure 4.95-2: Process Tsw_For_SCI (sheet 2)
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45.7.3 Behaviour of the gsmSSF in the process CS_gsmSSF

The following paragraphs give details on the behaviour of the gsmSSF in the process CS_gsmSSF.

45731 Actions of the gsmSSF on receipt of CAP_Request_Report BCSM_Event (in the
state Waiting_For_Instructions)

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

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

45.7.3.2 Actions of the gsmSSF on receipt of CAP_Continue (in the state
Waiting_For_Instructions)

AnInt_Continue signal is sent to instruct the GM SC or MSC to continue the call set-up with the original call
parameters.

45.7.3.3 Actions of the gsmSSF on receipt of CAP_Release_Call (in the state Monitoring)

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

45734 Actions of the gsmSSF on receipt of Int. DP_T _Busy or Int. DP_T_No_Answer
including the parameter Call Forwarded (in the state Monitoring)

If the handling of Int_ DP_T_Busy signal or Int DP_T_No_Answer signal including the parameter Call Forwarded
leads to the gsmSSF sending a CAP_Event Report BCSM to the gsmSCF, the gsmSSF shall include the parameter Call
Forwarded in the Event Specific Information BCSM.

45.7.4 Outstanding Request Counter and Rules for CAMEL

In the following the rules on handling of the 'outstanding requests variablesin the process CS_gsmSSF are given. They
are storing the number of required resumptions.

1) There shall be one outstanding requests variable ORC_Leg (leglD) per leg to handle TDP-R and EDP-R reports
and ICA.

2) Inaddition there shall be one outstanding reguests variable ORC_CS (CSID) per call segment to handle the CPH
IFs.

3) A legwill only beresumed if the ORC_Leg (legID) variable for thisleg and the ORC_CS (CSID) for the call
segment containing the leg are 0.

4) Eventsthat cause the suspension of the call processing are signalling events armed as TDP-Rs or EDP-Rs, or the
processing of a CPH |F (Disconnect Leg, Split Leg or Move Leg) or Initiate Call Attempt sent by the gsmSCF.

a) For TDP-R or EDP-R events the number of required resumptions relative to the associated leg will be
incremented by 1.

b) For CPH IFsthe number of required resumptions per call segment will be set to oneif itis till 0. Otherwise
the number of resumptions remains unchanged. For Split Leg the number of required resumptions for each of
the source call segment and the target call segment will be set to oneiif it isstill O

c) For ICA the number of required resumptions relative to the associated leg will be set to 1.

5) Inaddition the CS_gsmSSF storesinformation about the events (DP with the associated leg, CPH) that require
resumption and keep track of the order of events for TDP-Rs and EDP-Rs for each leg . The order of
resumptions for aleg shall be the order in which the suspension events occured for that leg.
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6) For DP event resumption Continue with Argument with leglD or Continue are valid. If not otherwise stated
below, for each received resumption the number of required resumption for that leg will be decremented by 1 if
it was avalid resumption for the event that has to be handled first. Decrementing of the outstanding requests
variables does not go below 0.

7) For CPH resumption Continue with Argument with CSID is valid. On receipt of the resumption the number of
required resumptions for that call segment will be set to 0.

8) For ICA resumption Continue with Argument with Legld isvalid. On receipt of the resumption the number of
required resumptions for that Leg will be set to O.

9) If Continue with Argument with neither LeglD nor CSID isreceived, then the number of resumptions required
for the leg that was reported will be decremented by 1. If reporting is performed on more than one leg, then the
related leg will be selected following the sequence of the reporting.

10) If Continue is received, then the number of resumptions required for the leg that was reported will be
decremented by 1. If reporting is performed on more than one leg, then the related leg will be selected following
the sequence of the reporting.

11) The processing of a Connect with aLeglD causes the number of required resumptions for that leg to be
decremented by 1. The processing of a Connect without a LeglD causes the number of resumptions for the
LeglD =2to beset to 0.

12) The processing of Tssf expiry and of TC Abort causes the number of resumptions required to be set to 0 and the
call processing to be resumed. All stored resumption events are discarded.

13) On receipt of a Disconnect Leg the number of resumptions required for the corresponding leg is set to 0.

14)If Release Call is used, nothing needs to be resumed.
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45.7.5 Process CS_gsmSSF and procedures

Process CS_gsmSSF 1(61)

' Invocation of CS_gsmSSF */1 ",

/* Timers used in the CS_gsmSSF process: k
Tssf: Application timer in the ssf.

The following timers are applicable for call legs as well as for the connected SRF (srf ID)
That is 'pty' may be a leg ID or an srf ID.
Tcp(pty): Timer for call period.
This timer measures the duration of a call period.
Tsw(pty): Timer for tariff switch.
At the expiration of this timer, a new tariff shall be started.
Tw(pty): Warning timer.
At the expiration of this timer, a warning tone shall be played to the CAMEL subscriber.
For the New Call case (NC-call) the first party created shall receive the tone.
DELTA(pty): time, measured in the CS_gsmSSF, elapsed between the time an
ApplyChargingReport operation is sent to the gsmSCF and an
ApplyCharging operation is received from the gsmSCF for that pty.
Tced(pty): Control of call duration timer.
This timer supervises if after sending of ACR a new AC is received for that pty.
Tcced has a value range of 1 to 20 seconds.

Ranges for the default values for Tssf.
- non user interaction Tssf timer value: 1 second to 20 seconds
- user interaction Tssf timer value: 1 minute to 30 minutes
*/

Figure 4.96-1: Process CS_gsmSSF (sheet 1)
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Process CS_gsmSSF 2(61)

-
|

/* Invocation of CS_gsmSSF */T;

/* Decision box definitions (1) k

‘armed TDPs for this CSI?'
It is questioned whether or not the ongoing call can encounter further TDPs which are
indicated in the current CSI.

‘Call to be released?'

It is questioned whether or not the ongoing call will be released immediately after CS_gsmSSF
has responded; that is the ongoing call will not send any signals further on to the CS_gsmSSF
NOTE: In this case, the CS_gsmSSF FSM shall also transit to the Idle state.

*

[* Decision box definitions (2)
The following decisions are used by procedures in CCF.

'gsmSSF invoked?'
Is the CS_gsmSSF process in any state other than Idle?
*

/* N

Note to the task box "Perform implicit disarming of DPs";

If DP O_Change_Of_Position and/or DP T_Change_Of_Position are disarmed by this task, then
the CS_gsmSSF sends

Int_Invoke_O_Change_Of_Position_MSC to the CAMEL_O_CHANGE_OF_POSITION_MSC and/or
Int_Invoke_T_Change_Of_Position_MSC to the CAMEL_T_CHANGE_OF_POSITION_MSC

with the parameter "Transparent, respectively.

*

/* Information per each leg: k

The following information is present for each leg:

- The timers applicable per leg: Tcp(pty), Tsw(pty), Tw(pty), DELTA(pty) and Tccd(pty).
- AC(pty) pending

- ACR(pty) sent

- Call Information Request (legID)

- Logical call record for FCI (legID)

- ORC_Leg (legID)

If a leg is split or moved into another call segment, then also the information for this leg is moved
together with this leg.
*

Figure 4.96-2: Process CS_gsmSSF (sheet 2)
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Process CS_gsmSSF

-
|

/* Invocation of CS_gsmSSF */T Y

3(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

a8

Idle

ORC_CS (CSID) :=0

Int_Invoke Int_Invoke Int_Invoke Int_Invoke Int_Invoke
gsmSSF gsmSSF gsmSSF gsmSSF gsmSSF
- (Tf%l) (VT-CSI) (D-ES‘I) (N-‘(‘QI)

The received CSI states
ArmDP -~~~ “\whether DP Collected_Info
1or DP Analysed_Information
ror DP Route_Select_Failure

‘or DP T_Busy
Int_gsmSSF 'or DP T_No_Answer
Invoked ror DP Terminating_Attempt_
| Authorised shall be armed
1as TDP.

Wait_For_ |\
_Request

Figure 4.96-3: Process CS_gsmSSF (sheet 3)
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Process CS_gsmSSF 4(61)

r--——~-—~~~"“~"“~“""~"“"“~“"“~“"°“"-"=-°=—°—7 o
|

/* Invocation of CS_gsmSSF */‘,; /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

=

———

Int_O_Exception,
Int_T_Exception

Int_Continpie Int_gsmSS

Invoked

Wait_For_
Idle ICA Or_
MpaO eq

Int_DP_O_Answer,
Int_DP_T_Answer,
Int_DP_Analysed_Info,
Int_DP_O_Term_Seized,
Int_DP_Call_Accepted,
Int_DP_O_MidCall,
Int_DP_T_MidCall,
Int_DP_O_Change_Of_Position,
Int_DP_T_Change_Of_Position

Figure 4.96-4: Process CS_gsmSSF (sheet 4)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 321 ETSI TS 123 078 V5.11.0 (2006-06)

Process CS_gsmSSF 5(61)

-
|

/* Invocation of CS_gsmSSF */T; /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process
L CSA_gsmSSF unless otherwise marked. */

Int_DP_Route_Select_Failure,
] [1Int_DP_T_Busy,

Wait_For_ Int_ DP_T_No_Answer
_Request

Int_ DP_
_Collecteq_

Int_ DP_
_Analyse_:d_

[S]
=]
)=

Check_Criterid | Check_Criterid | Check_Criterid |
Collected_Infg Unsuccessfu 1Analysed_Infg
No ~ No
R esult=
D ass?
Yes
Yes
Int_Continue Int_Continue
Wait_For_ Idle Check_Gap_| Check_Gap_|
_Request _Criteria _Criteria
esult = No No esult =
ass? ass?
Yes Yes

Figure 4.96-5: Process CS_gsmSSF (sheet 5)
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Process CS_gsmSSF

' Invocation of CS_gsmSSF */1 ",

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Wait_For_
_Request

*'7‘
Int_ DP_ Int_T_Exception,
_Terminati Int_O_Exception

Int_ DP_O_Answer,
. Int_ DP_T_Answer,

A;:m;azgd Int. DP_O_Term_Seized,

. . Int_DP_Call_Accepted,
Int_Continue Int_Continue Int DP O MidCall
Yes Int_DP_T_MidCall

a

Yes

Check_Gap_| Wait_For_ Idle
_Criteria _Request

6(61)

Figure 4.96-6: Process CS_gsmSSF (sheet 6)
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-
|

/* Invocation of CS_gsmSSF */T Y

Process CS_gsmSSF

'Set Tssf to default 'Set Tssf to default

non user interaction
Tssf timer interval
and restart Tssf'

Tssf timer interval
and restart Tssf'

non user interaction

Application_
Begin

Application_
Begin

'Set Control 'Set Control
Relationship' Relationship'
Int_InitialDP Int_InitialDP

Waiting_for_
_Instructions

Waiting_for_
_Instructions

Oustanding Call Information Report := 0

—|For all new legs, i.e. legl and leg2:

ACR(legID) sent := false
AC(legID) pending := false
For the leg on which the TDP occurs
ORC_Leg (leglD2) =1
For all other legs of the CS
ORC_Leg (leglD) :=0

7(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Yes
No
Apply Gap
treatment
if present
Int_Continue Int_ReleaseCall

No

Wait_For_
( _Request ) ( Idle >

Gap treatment depends on
the info received in the

Call Gap message (i.e.
tone/announce, cause, etc.)

Default Call Handling = | |
Continue Call?

Figure 4.96-7: Process CS_gsmSSF (sheet 7)
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Process CS_gsmSSF 8(61)

-
|

/* Invocation of CS_gsmSSF */T; /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process
L CSA_gsmSSF unless otherwise marked. */

Wait_For_

Int_DP_O_Abandon,
Int_DP_T_Abandon,
Int_DP_O_No_Answer,
Int._ DP_O_Busy
Number of legs in this CS ELSE Int DP_O_Abandon,
(including leg being released) Int DP_T_Abandon,
Int_DP_Route_Select_Failure,
2 Int_DP_O_No_Answer,
Int_DP_T_No_Answer,
7777777777777 B Int_DP_O_Busy,
To MSC process of | _ Int_Release Int_DP_T_Busy
remaining leg ! Call

To MSC process of | _
leg being released

Int_Continue

.

Figure 4.96-8: Process CS_gsmSSF (sheet 8)
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Process CS_gsmSSF 9(61)

Pmmmmmmmm e — - —
|

‘/* Invocation of CS_gsmSSF */T; /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Idle,
Wait_For_Request

Int_ DP_O| Int DP_T |
_Disconnect _Disconnect
[* leglD */ [* leglD */

No CS contains only two legs

(before DP Disconnect)
and each leg has its own
MSC process?

Int_Release to MSC for remaining leg

Int_Contint

.

@

to MSC for leg being released

Figure 4.96-9: Process CS_gsmSSF (sheet 9)
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Process CS_gsmSSF 10(61)

/* Invocation of CS_gsmSSF */T; /* Signals to/from the left are to/from the MSC;%

-
|
|

| | unless otherwise marked. */

Waiting_For_Instructions, Idle,
Monitoring Wait_For_Request

Int_MidCall_ Int_MidCall_
Criteria_Request Criteria_Request
dcaipp. O
rmed?
Yes

Int_MidCall_

Int_MidCall Criteria

Criteria ack
\

Figure 4.96-10: Process CS_gsmSSF (sheet 10)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5

327

ETSI TS 123 078 V5.11.0 (2006-06)

Process CS_gsmSSF

' Invocation of CS_gsmSSF */1 ",

11(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Wait_For_

Int_Import]
Leg

ait For_SL
port_Leg_ac

Int_Import]
Leg_ack

Int_Import_
Leg_ack

c

pdateSignalling
for the curren
Call Segment)

pry

to alllegsinthe |
call segment !

Int_MidCall

@)

RC_CS (CSID)
=1

Set Tssf to default
non-user interaction

Tssf timer value and

restart Tssf

Waiting_For_
Instructions

i

Int_Initiate
Call Attem

Wait_For_
ICA_Ack

Int_Initiate
Call Attem

pt

Int_Initiate
Call Attempt

Set Tssf to default
non-user interaction

Tssf timer value and

restart Tssf

Waiting_For
_Instructions

For the new leg:

| ACR(legID) sent := false

AC(legID) pending := false
ORC_Leg(leglD) :=1

For the CSID
ORC_CS(CsID) =0

Oustanding Call Information Report := 0

Figure 4.96-11: Process CS_gsmSSF (sheet 11)
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Process CS_gsmSSF

-
|

/* Invocation of CS_gsmSSF */‘,;

12(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Waiting_for_
_Instructions

| Answer

Handle_O_
Answer (leglD

Answer

Handle T _
Answer (leglD

\

/‘
U odateSignaIIi?E

(=}

for the curen
Call Segment)

Perform implicit
sarming of DPs.

o

No
No
Int_Event_ Int_Event_
| | _Report_ BC
i ntinue) (Interrupte
Disarm this DP|. Disarm this DP|.
Perform implicit Perform implicit
disarming of DPs. disarming of DPs.
ORC_Leg (leglD)|:=
ORC_Leg (leglD)|+1

Set Tssf to default
non user interaction
Tssf timer value and
restart Tssf

Waiting_For_
_Instructions

Figure 4.96-12: Process CS_gsmSSF (sheet 12)
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Process CS_gsmSSF 13(61)

;r/; Iinivz)(i:ait&)hio} bé;éérﬁéé;;ﬂ Y /* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process

|
! CSA_gsmSSF unless otherwise marked. */

Waiting_For_
_Instructions

Int_ DP_ Int DP_O|
Call_Accepted Term_Seized

DP T_Change_Of_Position is armed AND
the process CAMEL_T_CHANGE_OF_POSITIN_MSC is

in the "Waiting_For_Radio_Connection_Established" state? No

Int_Contin

Int_Leg stat
report (alerting)

UpdateSignalling
(for the current
Call Segment)

Int_Event_
_Report_ BCS
(Interrupted

i Disarm this DP|. Disarm this DP|.
dPszr:r?]rirr?glrgfpll:l)%ls Perform implicit Perform implicit
' disarming of DPs. disarming of DPs.

ORC_Leg (legID)|:=
ORC_Leg (legiD)|+1

Set Tssf to default

non user interactjon
Tssf timer value and
restapt Tssf

Waiting_For_
_Instructions

lAZL

Figure 4.96-13: Process CS_gsmSSF (sheet 13)
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Process CS_gsmSSF 14(61)

‘r/; Iinivz)(i:ait&)hio} bé;éérﬁéé;;ﬂ Y /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

Waiting_For_

_Instructions

This signal will only be ! Int DP O MidCall,
received from the MSC | ' lint DP_ T Midcall
if the DP is armed for the leg | i

and the triggering criteria are met. !

Int_Event_
Report_ BCS
(Interrypte

Disarm this DR

ORC_Leg (leglD)|:=
ORC_Leg (leglD)|+1

Disarm this DP

Set Tssf to default
non user interaction
Tssf timer value and

restart Tssf
\

Int_Cance|
MidCall

Waiting_For_
Instructions

Figure 4.96-14: Process CS_gsmSSF (sheet 14)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 331 ETSI TS 123 078 V5.11.0 (2006-06)

Process CS_gsmSSF 15(61)
‘r/; Iinivz)(i:ait&)hio} bé;éérﬁéé;;ﬂ Y /* Signals to/from the left are to/from the MSC;

| | signals to/from the right are to/from the process
L CSA_gsmSSF unless otherwise marked. */

Waiting_for_
_Instructions

Int_Apply

Charging Int_Cancek (All)

Handle_AC U _See(; Ersnsef 'i[gtlear?;al Disarm all
D
(Py) and restart Tss EDPs
Set Tssf to las
used time interval store request C;a‘\ar;)coerlt: !
nd restart Tssf

Set Tssf to las
sed time interva
and res}art Tssf

Waiting_For_ Outstanding Call Information Report:=
_Instructions Outstanding Call Information Report +1

N
c

Figure 4.96-15: Process CS_gsmSSF (sheet 15)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 332 ETSI TS 123 078 V5.11.0 (2006-06)

Process CS_gsmSSF 16(61)
/* Invocation of CS_gsmSSF */ [* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Waiting_for_
_Instructions

Resource

Stop Tssf Stop Tssf

Connect_To | LegActive
Resource = FALSE

No

<Int_Connect <Int_Continue fail
in DP_Listi(Connect in WFI) St(afr:CI'er(;P Har(]dlﬁf)ﬁ)\CR .
s sr
Eg{“pgfra If LegID is not included,
ey then Leg2 is assumed
eglD No
¥ clu@?/ |
Yes O

RC_Leg (leglD)...iFor the LegID2 of the
=0 single Call Segment

ORC_Leg (legID)[ :=
ORC_Leg (leglD)|-1

= Waiting_For iti
L Waiting_For_|
‘ ! _End_Of_ ’n Instructions

DP_List (Connect in WFI) = (
DP_O_No_answer of LegID,
DP_T_No_answer of LegID,
DP_O_Busy of LegID,

DP_T_Busy of LegID,
DP_Route_Select_Failure of LegID,
DP_O_Disconnect of LegID,
DP_T_Disconnect of LeglD

Ul

_Instruc_tionsT)

Figure 4.96-16: Process CS_gsmSSF (sheet 16)
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Process CS_gsmSSF 17(61)

/* Invocation of CS_gsmSSF */i*, /* Signals to/from the left are to/from the MSC; ﬁ
SS

signals to/from the right are to/from the proce:
CSA_gsmSSF unless otherwise marked. */

Waiting_for_
_Instructions DP_List (Continue in WFI 1) = ([\
DP_O_No_answer,
DP_T_No_answer,
Int_Contin DP_O_Busy,
DP_T_Busy,
DP_Route_Select_Failure,
DP_O_Disconnect not of leg 1,
DP_T_Disconnect not of leg 1
Stop Tssf )
in DP_List DP_O_Disconnect of legl %';—%St ,ﬁggﬂggﬁe 1A 2= (B
(Continue in WFI 1) iwed DP_T_Disconnect of legl DP_T_Abandon'
e tcpP/ y T °

in DP_List

(Continue in WFI 2) ELSE

Complete_ Int_Leg_Staws Complete_
FCl_record _Report (diseonnect)|| FCL_record
(not leg1) (leg1)

Yes
Handle_CIR |
leg(legl)
[
See section i | ORC_Leg (leglID) :=
4574 ORC_Leg (legID) - 1

for all legiDs of i (ORC
the current T
Call Segment (ORC_C

Int_Contin|

_Instructions

(Waiting_For_) for legID

Figure 4.96-17: Process CS_gsmSSF (sheet 17)
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Process CS_gsmSSF 18(61)
/* Invocation of CS_gsmSSF */3*, Waiting_for I* Signals to/from the left are to/from the MSC;
Instructions signals to/from the right are to/from the process
— CSA_gsmSSF unless otherwise marked. */

£ DP_List (ContinueWithArgumentB
ent in WFI 1) = (

or nothing) DP_Route_Select_Failure,
DP_O_Busy,

DP_T_Busy,

Stop Tssf DP_O_No_Answer,
DP_T_No_Answer,
DP_O_Disconnect,
DP_T_Disconnect,
DP_O_Abandon,
DP_T_Abandon

Int_Contin
With_Arg

Int_Continue_With_Argument )

contains LegID or CSID?
CSID @ LeglD @

See section :QRC_Leg (legID) :

4574 ORC_ Leg(legID)|-1

used time inter

T
[any

Waiting_For_| See section i ORC_Leg (legID) :=
_Instructions 4,574 ORC_Leg(leglD)

to MSC processi Int_Continue_
for legID _With_

other DP or suspended

due to CPH in DP_List

(ContinueWithArgument in WFI 1)

Figure 4.96-18: Process CS_gsmSSF (sheet 18)
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Process CS_gsmSSF 19(61)
/* Invocation of CS_gsmSSF */ [* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Yes

Waiting_For_| ORC_Leg (legID) :=
_Instructions ORC_Leg (leglD) - 1

To all MSC processes
{"iwithin this Call Segment

..... e fOr which

ORC_Leg (leglD) = 0.

No further legs Repeat for all ORC_LeglegiD)=0) AND; for this legD
legIDs in this CSID (ORC™SS (CSIby=0) 7 jand for the CS
of this leglD
Yes | 0 eeeSenn
No
Int_Contin|

to MSC process
for legiD

> other DP or no DP
_Instructions;

Waiting_For )

ent (ConfinueWithArgument in WFI 1)

ELSE

pCt)

DP_List (ContinueWithArgumentB
inWFI 1) = (
DP_Route_Select_Failure,
DP_O_Busy,

DP_T_Busy,
DP_O_No_Answer,
DP_T_No_Answer,
DP_O_Disconnect,
DP_T_Disconnect,
DP_O_Abandon,
DP_T_Abandon

o i egip” ” ’

“iin the CS and

Figure 4.96-19: Process CS_gsmSSF (sheet 19)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 336 ETSI TS 123 078 V5.11.0 (2006-06)

Process CS_gsmSSF 20(61)

;r/; Iinivz)(i:ait&)hio} bé;éérﬁéé;;ﬂ Y /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

'Set Monitor Application_
Relationship' End

A

Complete_all]
FCI_records

Monitoring ( ngasg;? > < Idle >

Figure 4.96-20: Process CS_gsmSSF (sheet 20)
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Process CS_gsmSSF

-
|

/* Invocation of CS_gsmSSF */T Y

21(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

—

Set Tssf to user
interaction timer
value and restart

False
Stop Tssf
,,,,,,,,,,,,,, 5
|
LegActive := FALSE -
Int_Establish g | | Int Aopl
Temporay AR spol
Cannection ging_
For any pending AC
Handle_CIR
[ \ ‘
Int_Temparary_ ) N
Connection_ Int_TC_Released >Int_ETC_Failed “'fgp:‘é::eo—r‘a‘!——
Established -
N
7]
|Handle_ACR Application_
(srfID) End
Start ; Int_Release ____
Tep(srfiD) Error ETC faijed Call T
l
|
Set Tssf to las |
No[ used time interval Stop Tssf !
and restart Tssl [
Yes |
|
Start Waiting_For_ |
Tw(srfID) Instructions |
|
|
|
|
|
|
|
d

Connection

To all MSC processes
associated with this
call segment

Figure 4.96-21: Process CS_gsmSSF (sheet 21)
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Process CS_gsmSSF 22(61)
‘r/; Iinivz)(i:ait&)hio} bé;éérﬁéé;;ﬂ Y [* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Int_Request”
_ReportBCSM_

Set Tssf to las
sed time interva
and restart Tssf

Arming rule
Ifilled?

c

Yes
O_Change_ T_Change_ O_Midcall,
Of_Position Of_Position T_MidCall
Else - - -
No
anspare
Yes
Int_Invoke) Int_Invoke ; ;
— - — — Int_MidCall Int_MidCall
O_Change_Of_ T_Change_Of_ Cancel - Criteria |
Pasition MSC Position MSC
(Monitor Mode) (Monitor Mode)
Error Arm EDP
Unexpected and/or
disarm EDP

/* Signal Int_Invoke_O_Change_Of_Position_MSC is sent
to the process CAMEL_O_Change_Of_Position_MSC;
Signal Int_Invoke_T_Change_Of_Position_MSC is sent
to the process CAMEL_T_Change_Of_Position_MSC. */

Waiting_For_
_Instructions

Figure 4.96-22: Process CS_gsmSSF (sheet 22)
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Process CS_gsmSSF 23(61)
‘r/; Iinivz)(i:ait&)hio} bé;éérﬁéé;;ﬂ Y [* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Waiting_for_

_Instructions

Int_T_Exc
Int_O_Exc

eption,
eption

False
,,,,,,,,,,,,,, 5
|
LegActive := FALSE - -
o _____1 lint_Apply_
JCharging_R port Int_Error
For any pending AC
Complete_all]]|
Handle_CIR FCI_records
Complete_all]]|
FCI_records
Abort
Wait_For_
Stop Tssf ( " Request ) ( Idle )

Figure 4.96-23: Process CS_gsmSSF (sheet 23)
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Process CS_gsmSSF 24(61)

;r/; Iinivz)(i:ait&)hio} bé;éérﬁéé;;ﬂ Y /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

Waiting_for_Instructions,
Waiting_for_Instructions_For_DS

Int_Reset_@er

Set Tssfto

Int_Reset_Time

me interval an
restant Tssf

=

—

Figure 4.96-24: Process CS_gsmSSF (sheet 24)
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Process CS_gsmSSF

' Invocation of CS_gsmSSF */1 ",

25(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Int_DP_An
_Informatic

alysed_
DN

Int_Continue

Monitoring

Int_ DP_ Int DP_O|
Call_Accepted Term_Seized

DP T_Change_Of_Position is armed AND

the process CAMEL_T_CHANGE_OF_POSITIN_MSC is
in the Waiting_For_Radio_Connection_Established" state?

No

To process CAMEL_T_CHANGE_OF_POSITION_MSC - - Int_Contin

rep_ort (alerting)

Q

(for the current
Call Segment)

U adateSignaIIW

Figure 4.96-25: Process CS_gsmSSF (sheet 25)
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Process CS_gsmSSF 26(61)
/; Iinivz)(i:ait&)hio} bé;éérﬁéé;;ﬂ Y [* Signals to/from the left are to/from the MSC;

signals to/from the right are to/from the process
‘ ! CSA_gsmSSF unless otherwise marked. */

-
|

. Int_Event
ontinue) | geport BCS
(Interrypted

Perform implicit Disarm this DP,

_ - nis UF
sarming of DPs, ferform implicit Disarm this DP|
2

o

d Qarmln% of DPs. i

perform implicit
disarming of DPs.

Any remaining
armed EDPs or

outstanding report? CRC_LEgerg'[

~

Set Tssf to default
non user interaction
Tssf timer value and

Waiting_For_
_Instructions

Application_

Int_Continue
End -

FCI_record

Complete_all]| ( Monitoring )

Int_Contin

ue

Wait_For_
( _Request ) < Idle )

Figure 4.96-26: Process CS_gsmSSF (sheet 26)
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Process CS_gsmSSF 27(61)

;r/; Iinivzxi:ait&)hio} bé;éérﬁéé;;ﬂ Y /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

Monitoring

——
| Answer Answer
Int_Leg_Status Int_Leg_Status
_Report (active) _Report (active)
Handle_O _ Handle _T_
Answer (leglD Answer (leglD
\ N|
il

—

pdateSignalling
(for the current
Call Segment)

Figure 4.96-27: Process CS_gsmSSF (sheet 27)
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Process CS_gsmSSF 28(61)
/; Iinivz)(i:ait&)hio} bé;éérﬁéé;;ﬂ Y [* Signals to/from the left are to/from the MSC;

signals to/from the right are to/from the process
‘ ! CSA_gsmSSF unless otherwise marked. */

-
|

No
Perform implicit No
disarming of DPs.
Int_Event_
Disarm this DP| Int_Event_
Perform implicit _Report_ BC
d sarming of DPs. (Interrypte
Any remaining armed Disarm this DP|.
EDPs or Perform implicit
outstanding report? disarming of DPs.
Application_ Int_Continue ORC_Leg (legID)
End - =1
C Set Tssf to default
JEQFIgiE,ﬂL ( Monitoring > noh user interaction
- Tssf timer value and
restart Tssf
Int_Continue Waiting_For_
- _Instructions

Wait_For_
( _Request ) ( Idle )

Figure 4.96-28: Process CS_gsmSSF (sheet 28)
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Process CS_gsmSSF 29(62)

o /* Signals to/from the left are to/from the MSC;
Monitoring signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

/* Invocation of CS_gsmSSF */i*,

Int_DP_O_No_Answer,
Int_DP_T_No_Answer,
Int_DP_O_Busy,
Int_DP_T_Busy,
Int_DP_Route_Select_Failure

EDP_R

Int_Event_

_Report_BCZ Not armed for LegID
Natify & C6

Handle_ACR
‘onnect) -
Handle_ACR
LegActive =
HALSlE Handle_CIR |
leg (leg2)

Int_Event_
_Report_BC

Rerform implici
d|sarming of DHs

Disarm this DH.
Rerform implici
No dsaLanF_aLD_Es.
Handle_CIR |
leg (leg2) dRC_Leg (leglh)
Any remaining armed |
EDPs or
) Set Tssf to defagilt
r "'L Yes outstanding report? nof user interactjon
Complete_all|] Tssf timer value and
| FCI_record Complete_ restarf Tssf
| FCI_record
(eqg2)

Application_
End

Int_Continue

—

Waiting_For_|
_Instructions

Int_Continue

Monitoring

Figure 4.96-29: Process CS_gsmSSF (sheet 29)
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29a(62)

Process CS_gsmSSF

signals to/from the right are to/from the proce
CSA_gsmSSF unless otherwise marked. */

/* Invocation of CS_gsmSSF * i [* Signals to/from the left are to/from the MSC; B‘
SS

Number of legs in this CS
(including leg being released)

>2
N - T 1
To MSC process of i Int Continbe Release Continue
the leg being released : — both Legs releasing Legs
>‘< nle CR Y o
(legID) To MSC process of )
| the leg being released |
Complete_ ] ]
ECI record B Int_Continfie b Int_Continpe
(legiD)
To MSC process of i . Int_Releage_
last remaining leg Call
Monitoring |
P Int_Leg_Stays_
For last remaining leg Repon(dis<>nect)
k
I
Handle_CIR
Complete_all|
| FCI_record

Application_
End

Figure 4.96-30a: Process CS_gsmSSF (sheet 30a)
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Process CS_gsmSSF 30(61)

‘r/; Iinivz)(i:ait&)hio} bé;éérﬁéé;;ﬂ Y [* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process

|
! CSA_gsmSSF unless otherwise marked. */

| |Int DP_O_MidCall,

This signal will only be
Int. DP_T_MidCall

received from the MSC
if the DP is armed for the leg
and the triggering criteria are met.

Int_Event_ Int_Event_
Report_BC Report_BCS
Notify & (Interrypte

Disarm this DP
True
. . Int_Cancel_
Disarm this DP Midcall
Int_Cance|_ QRC_Leg (leglD)
MidCall =
Any remaining armed EDPs, Set Tssf to default
or ' non user interaction
outstanding report? Tssf timer value and
restart Tssf
Application Int_Continue
End -
\L Waiting_For_
L Instructions
Complete_all]]| P
FCI_record Monitoring

Int_Continue

Wait_For_
Request

.

Figure 4.96-31: Process CS_gsmSSF (sheet 31)
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Process CS_gsmSSF

-
|
|

/* Invocation of CS_gsmSSF */T Y

Apply_Chargi
Repo

Int_O_Exc
Int_T_Exc

Int

Handle_CIR

Complete_all]]|
FCI_records

Abort

eption,
eption

31(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Figure 4.96-32: Process CS_gsmSSF (sheet 32)
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Process CS_gsmSSF 32(61)

;r/; Iinivz)(i:ait&)hio} bé;éérﬁéé;;ﬂ Y /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

Int_Apply_
Warning_Tane
(leglD)

Handle_AC {/r\l/t_ApplyTI_
T r arning_Tone

(pty) |

|

|

|

|

|

|

|

(leglD)
\ i

|
P | This provokes the MSC to play a tone.
- - —
( Monitoring ) | See subclause 4.5.2.1.7.

Figure 4.96-33: Process CS_gsmSSF (sheet 33)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5

350

ETSI TS 123 078 V5.11.0 (2006-06)

Process CS_gsmSSF

-
|

/* Invocation of CS_gsmSSF */T Y

33(61)

/* Signals to/from the left are to/from the MSC;

signals to/from the right are to/from the process

CSA_gsmSSF unless otherwise marked. */

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

Int_Cancek (All)

Disarm all
EDPs

Cancel all
reports

Application_
End

Not present,
"Overwrite"

Complete_all Append free format Overwrite all CAMEL Create
FCI record || ata to existing lggical call recotrd |ICAMEL logical
- lagical call record data with this FCI data_call record

Int_Continue

_Request

=l

Wait_For_ )

Write FCI data

call record

Monitoring

n CAMEL logical

Figure 4.96-34: Process CS_gsmSSF (sheet 34)
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Process CS_gsmSSF 34(61)

r--——~-—~~~"“~"“~“""~"“"“~“"“~“"°“"-"=-°=—°—7 o
|

/* Invocation of CS_gsmSSF */‘,; /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Handling of Int_Release_Call
~iis only specified in a control

i relationship.

:The gsmSCF shall not send a
iInt_Release_Call in a

1 monitor relationship Handle_SClI|;----- N

Int_Apply_
Charging_R

' This signal will not be relayed

“7to the gsmSCF if the dialogue
' has terminated (i.e. process
CSA_gsmSSF is in 'idle’ state)

|
[

Call Informtion Reports will not be

Handle_CIR| |- - - - Jrelayed to the gsmSCF if the
| dialogue has terminated.

Complete_all]]|
FCI_records

Application_
End

To all MSC processes

" associated with this
 call segment

Int_Releas
Call

1D

Figure 4.96-35: Process CS_gsmSSF (sheet 35)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 352 ETSI TS 123 078 V5.11.0 (2006-06)

Process CS_gsmSSF 35(61)

‘r/; Iinivz)(i:ait&)hio} bé;éérﬁéé;;ﬂ Y /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

r
' In state 'Monitoring’, only

””””” K requests to disarm DPs or to
| sent notifications are allowed
O_MidCall,
O_Change_ T_Change_ T_MidCall
Of_Position Of_Position
Int_Invoke, Int_Invoke, ; ;
— — — — Int_MidCall Int_MidCall
O_Change_Of_ T_Change_Of _ Cancel - Criteria |
Paosition MSC Paosition MSC
Error: Unexpected Arm DP /* Signal Int_Invoke_O_Change_Of_Position_MSC is sent
Data Value ~and/or to the process CAMEL_O_Change_Of Position_MSC;
disarm DP Signal Int_Invoke_T_Change_Of_Position_MSC is sent
to the process CAMEL_T_Change_Of_Position_MSC. */
Yes ar
P or rep
pending?
No

Monitoring “Fog?p:gfo—rgg——

Application_End

Wait_For_
( _Request > ( Idle )

Figure 4.96-36: Process CS_gsmSSF (sheet 36)
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Process CS_gsmSSF

-
|
|

/* Invocation of CS_gsmSSF */

|
77777777777 |

777777777 o
N
-A

36(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the proces:
CSA_gsmSSF unless otherwise marked. */

Tw(leglD) ~ _
expired K expired
1
|
|
|
Int_Apply_
Warning_To Release?
(leg!D)

Tced(leglD,
expired

Handle_CIR

Complete_all ||
FCI_record

No
I =P No Handle_ACR
reports (legiD)
outs ng?'
Yes
Handle_ACR|| I
(legID) K Handle_CIR_leg(le
|
‘ | lInt_ ‘
< Apply_Charging_ c ot
omplete_
Start Tced (leglD) Fib1 rocora(isat
Complete_all|| ‘
FCI_record
Int_Releas

,,,,,,,,,,,,, B
For all pending ACs;
LegActive := TRUE :

Application_
End

ACR is sent for all pending ACs.
LegActive := FALSE;

'CallReleasedAtTcpEXxpiry' present
|

for the releasing ACR.

Int_Release --- -+

Application_
End

associated with this ™~
call segment ‘

Figure 4.96-37: Process CS_gsmSSF (sheet 37)
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Process CS_gsmSSF 37(61)
/:k Inivg)ée;tiioﬁ E)E éé;égrﬁéélg ’7*/1[\ﬁ /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process
‘ ! CSA _gsmSSF unless otherwise marked. */

-
|
|

Monitoring

Tswpty) '~ Jinternal
expired !

Store curent
alue of Tcp (pty

<

~

Figure 4.96-38: Process CS_gsmSSF (sheet 38)
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Process CS_gsmSSF

‘r/* Invocation of CS_gsmSSF */T Y

iting_for_End_

e

Of _Temporary_

38(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Int. TC_
Released

Handle_ACR| | .
(srfID) LegActive := FALSE

Set Tssf to default
nop-user interaction
Tssf timer value and

restart Tssf

Waiting_For_
_Instructions

Int_Apply Int_Reset
Charging _Timer
Handle_AC SetTssf to
(pty) Int_Reset_Time
time interval an

=

sed time interv
and restart Tss

c

Set Tssf to last

restant Tssf

iting_for_End_

e

Of_Tempc_Jrar B

Tssf expired —

Int_Disconnect_
Forward_Connection

TC_Release_
Pending

Int._ TC_
Released

Int_Error

Complete_all|
FCI_record

Figure 4.96-39: Process CS_gsmSSF (sheet 39)
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Process CS_gsmSSF 39(61)

‘r/; Iinivz)(i:ait&)hioif bé;éérﬁéé;;ﬂ Y /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

aiting_for_End_
Of_Tempc_Jrar B

Int_Disconpéct_ lnt_Disgon ct

ForwardConnection \lj\zm/if mC]?mzmt%Ctlon

Handle ACR| _______ B Handle ACR
(srfiD) (srfiD)

Int_Disconnect_
Forward_| ~ ~ oo T oo T T oo
ioh

Int_Disconnect
Forward Connection
i ment

TC_Release_
_Pending_2

Int_TC_
Released

(%]

et Tssf to default
non-user interaction
Tssf timer value and
restart Tssf

Waiting_For_
_Instructions

Figure 4.96-40: Process CS_gsmSSF (sheet 40)
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Process CS_gsmSSF

Pmmmmmmmm e — - —
|

c

/* Invocation of CS_gsmSSF */T Y

40(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Int_Disconnect Int_Disconnect
Int_Apply — —. — — . Int_SRF_
Charging ForwardCaénnection Fo_rvvard_ nnection_ _Released
With_Argument e
|
i B e ~» - LegActive := FALSE
| | |
| | [
Handle_AC Handle ACR| | |Handle ACR| | Handle_ACR||
(pty) (srfID) (srfID) (srfID)
Int_Disconnect_ Int_Disconnect_
Forward_ Forward_Connection_
Connection With Argument
e ey PR e,
5 :
and restart Tss Pending_2
Int_SRF_
Wiaiting_For_End_ _Released
Of User_
h Set Tssf to default Set Tssf to default
non user interaction non user interactjon
time interval an time interval an
restart Tssf restart Tssf

Waiting_For_
_Instructions

ETSI

Figure 4.96-41: Process CS_gsmSSF (sheet 41)
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Process CS_gsmSSF 41(61)

‘/* Invocation of CS_gsmSSF */T;

/* Signals to/from the left are to/from the MSC;

signals to/from the right are to/from the process
L] CSA_gsmSSF unless otherwise marked. */

Int_Cance Int_Play Int_Reset
_(Invoke_|1 _Announcement _Timer
\
mmm e
Relay the operation
to the SRF T SRF
Set Tssf to las Set Tssf to
used time interval Int_Reset_Timer
and restart Tss time interval an
restart Tssf

aiting_for_End_
_Of U ser_

Figure 4.96-42: Process CS_gsmSSF (sheet 42)
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Process CS_gsmSSF 42(61)

-
|

/* Invocation of CS_gsmSSF */T Y /* Signals to/from the left are to/from the process
| | Generic_SRF; signals to/from the right are to/from
L the Process CSA_gsmSSF unless otherwise marked. */

aiting_for_End_
_Of_Use_r_

Int_Prompt_& Int : ;
Int_Cancelled Int_Cance — — — Timer expi
error B Failed er}@r _Collect_iser_} Specialised_ | ggf p<
- - - _Information_ | Resource | |
‘ N — ! ort |
1 1
1 |
Relay the operation/ K !
result/error to’the Internal - |Abort
CSA gsmsCF | __ !
R
|
! Int_Disconnect_

|
|
aiting_for_End_ :From SRF Forward_Connection
_Of_User_ **********

SRF Release
Pending

Int_SRF_Released

Int_Error

Complete_all]]|
FCI_record

Wait_For_
( Idle ) ( _Request )

Figure 4.96-43: Process CS_gsmSSF (sheet 43)
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Process CS_gsmSSF 43(61)
:r/; Iniv;)éaitiiohio} 7(2787_65615:3[:;/7 Y /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the proces
] ! CSA_gsmSSF unless otherwise marked. */
Monitoring,
Waiting_For_Instructions
Int_Disconpéct Int_Export Int_Import
Leg Leg Leg
Int_Disconnect_ Int_Export| Int_Import|
Leg Leg Leg
Wait_For_ Wait_For
— Import_Leg_ac
Int_Disconnect_ Int_Export| Int_Import|
Leg_ack Leg_ack Leg_ack
Handle_ACR | Int_Export_ Int_Import_
Leg_ack

(legID) N Leg_ack
|
|
|
|
|

Handle_CIR ‘ o UpdateSignalling
leg (legD) | - LegActive :=FALSE (for the curren
S — Call ngmpnrl

! g
Int_MidCall - to all legs in the
; call segment

Complete_FCI ORC_CS (CSID)

ecord (LeglID =1

ORC_Leg (legIiD)
=0
Monitoring Waiting_For_Instructions

[ |

Set Tssf to default Set Tssf to las

S Yes nop-user interaction used time interval

An fe mams Tssf timer value and and restart Tss

A.this CS~ restart Tssf ]

Waiting_For_
Instructions

Figure 4.96-44: Process CS_gsmSSF (sheet 44)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5

361 ETSI TS 123 078 V5.11.0 (2006-06)

Process CS_gsmSSF

-
|

"Automatic Rearm" IE
previously received in
RRB for this DP?

n

Of_Positio

Int_DP_O| Change

44(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Monitoring,

Waiting_For_Instructions,
Waiting_For_End_Of_Temporary_Connections,
Waiting_For_End_Of_User_Interaction,

Not armed |Await_Temporary_Connection_Establishment

Handle_ACR
(legID)

Start Tced
(legID)

Yes

No

Disarm this DP

To Process CAMEL_O __
Change_Of_Position_MSC

No

Application_
End

Complete_all
FCI_record

Int_Invoke
O_Chenge

Paosition_MSC
("Transparent")

of_

Any remaining armed EDPs,
outstanding requests or
outstanding report?

Yes

No

Wait_For_
( Request ) ( Idle >

-

Figure 4.96-45: Process CS_gsmSSF (sheet 45)
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Process CS_gsmSSF

-
|

Int_ DP_T |
Of_Position

Change

45(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Monitoring,

Waiting_For_Instructions,
Waiting_For_End_Of_Temporary_Connections,
Waiting_For_End_Of_User_Interaction,

Not armed |Await_Temporary_Connection_Establishment

Handle_ACR
(legID)

Start Tced
(legID)

"Automatic Rearm" IE
previously received in
RRB for this DP?

Yes

No

Disarm this DP

To Process CAMEL_T_
Change_Of_Position_MSC

No

Application_
End

Complete_all
FCI_record

Int_Invoke
T_Chenge

Position_ MSC
("Transparent")

of_

Any remaining armed EDPs,
outstanding requests or
outstanding report?

Yes

No

Wait_For_
( Request ) ( Idle >

-

Figure 4.96-46: Process CS_gsmSSF (sheet 46)
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Process CS_gsmSSF 46(61)

Perform implicit
isarming of DR

Handle_ACR |
(legID)

Handle_CIR |
leg (leglD)

o
[

Int_Event_
_Report_BC
(Interrypte

Set Tssf to default
non user interactjon

imer value and
restart Tssf

ORC_Leg (legID) :
ORC_Leg (leglD) |+

Waiting_for_
Instructions

_Report_BC
i ntinue)

Perform implicit
disarming of DR

[72]

e
Number of legs in this CS
|(including leg being released)

> 2

Release

rAJ

:r/; Iniv;)éaitiiohio} 7(2787_65615:3[:;/7 Y /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process
L ! CSA_gsmSSF unless otherwise marked. */
Monitoring,
Waiting_for_End_Of_Temporary_Connection,
Waiting_for_End_Of_User_Interaction,
Waiting_for_Instructions,
Await_Temporary_Connection_Establishment
Int DP_O Int DP_T_| Int_DP_O Int_DP_T
_Disconnect _Disconnect Abandonl Abandon|
[*leglD */ [* leglD */ - -
[ 1% 2 |
No
No
Int_Event_

Figure 4.96-47: Process CS_gsmSSF (sheet 47)
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Process CS_gsmSSF

Pmmm e mmmm e m———— - —
|
|

/* Invocation of CS_gsmSSF

To MSC Process of |

the leg being released‘L B

*T
1\
/’ﬁ

Int_Continue

|Handle_ACR
(leglD)

ndle_CIR_le
}T%‘ (legID)

Complete_
FCI_record
(legID)

©

|Int_Leg_Status
_Report (diseonnect)

47(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

To MSC Process of |
the leg being released |

For all pending ACs.,
LegActive := FALSE!

< ,,,,,,

- Int_Continue -

P Q

Stop Tssf

Stop Tssf

Int_Continue

Int_Releas
Call

JInt_Leg_Status_
Report (discahnect)

N

+{Handle_ACR

Handle_CIR

Complete_all]
FCI_records

|Int_Leg_Status
_Report (diseonnect)

Application_
End

Figure 4.96-48: Process CS_gsmSSF (sheet 48)
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Process CS_gsmSSF

-
|

/* Invocation of CS_gsmSSF */T Y

48(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Waiting_For_Instructions,

Waiting_For_End_Of_User_Interaction,
Waiting_For_Instructions_For_DS,

Waiting_For_End_Of_Temporary_Connection,

Set Tssf to las
sed time interval
and restart Tss

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

"Append"

Append free format
ata to existing

Overwrite all CAMEL Write FCI data
logical call record in CAMEL logical
data with this FCI data call r?cord

Not present,
"Overwrite"

Waiting_For_End_Of_Temporary_Connection_For_DS,
Waiting_For_End_Of_User_Interaction_For_DS.

ate CAMEL log
call record

]

ical

Figure 4.96-49: Process CS_gsmSSF (sheet 49)
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Process CS_gsmSSF 49(61)

‘r/; Iinivz)(i:ait&)hioif bé;éérﬁéé;;ﬂ Y /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process

,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Waiting_For_Instructions,
Waiting_For_Instructions_for_DS,
Waiting_For_End_Of_User_Interaction,
Waiting_For_End_Of_Temporary_Connection

Set Tssf to las
used time interval
and restart Tss

Handle_SCI|- - - See subclause 4.5.7.2

Figure 4.96-50: Process CS_gsmSSF (sheet 50)
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Process CS_gsmSSF 50(61)

‘r/* Invocation of CS_gsmSSF */T; /* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
‘ ! CSA_gsmSSF unless otherwise marked. */

Int_PIayTo<

Int_Apply | J This provokes the MSC to playing tones
Warning_Tone 10 the indicated call segment or leg.
| See subclause 4.5.2.1.7.

( >7 Waiting_For_Instructions

Int_PlayTofie

This provokes the MSC to playing tones
PR | . .

fone 10 the indicated call segment or leg.

| See subclause 4.5.2.1.7.

|
Int_Apply_| |
Warning_T

Set Tssf to las
used time interva
and restart Tss

-

Figure 4.96-51: Process CS_gsmSSF (sheet 51)
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Process CS_gsmSSF

-
|

/* Invocation of CS_gsmSSF */T Y

Waiting_for_End_Of_Temporary_Connection,
Waiting_for_End_Of_User_Interaction

51(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Application_
End

——
Int_Apply
Teed(pty) 2 o Tw(pty) =
expired j‘< expired Warning_Tone
|
| o
Int_Disconnect_ D Int_Apply_ Int_Apply |
Forward_ -~ Internal Warning_To Warning_Tone
Cannections L ____ |
|
1
|
Handle_CIR !
|
1
————————————————————————— B
Complete_all|]| This provokes the MSC to play a tone. LJ
FCI_record See subclause 4.5.2.1.7. !
e
J\To all MSC processes
Int_Release - - - - associated with this
callsegment
Stop Tssf

Figure 4.96-52: Process CS_gsmSSF (sheet 52)
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Process CS_gsmSSF 52(61)

r---—--——-—~-~-~ -~~~ "~~~ “~“"-“""-"—_ "~ -~ o
|
|

/* Invocation of CS_gsmSSF */‘,; /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the proces
L ! CSA_gsmSSF unless otherwise marked. */

Waiting_for_End_Of_Temporary_Connection,
Waiting_for_End_Of_User_Interaction

Tep(pty)
expired

|
|
Handle ACR | For all pending ACs. TL
D ) 1 LegActive := FALSE; B
l | _CallReleasedAtTcpExpiry’ present,
| ‘ Release las ‘ |
| Set Tssf to las eg of CS~ | v :
' used time interval No \ es }
: nd restart Tssf | :
| Handle ACR| | 'A“t_l Chartim - -
| (pty) pply_Charging_
‘ Start Tced
|
| Int_Disconnect_
! Forward_
| Harldle_CIR_leg(pty) Capnections
1
|
1 L , Handle_CIR
o Complete_ To all MSC processes
o FCI_record(pty associated with this | |
-~ LegActive := TRUE callsegment |
o | Complete_all] |
| FCI_record
|
|
1
|
- Int_Release
Int_Disconnect_
Forward_
Caonnections Stop Tssf
onnect)

Set Tssf to las
used time interva
and restart Tssf

Application_
End

Set Tssf to las
sed time interval
nd restart Tss

o

Waiting_for_
( ) Instructions

Figure 4.96-53: Process CS_gsmSSF (sheet 53)
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Process CS_gsmSSF

53(61)
;r/; Inivg)ée;tiioﬁ E)E éé;égrﬁéélg ’7*/1[\ﬁ /* Signals to/from the left are to/from the MSC;

| signals to/from the right are to/from the process
L] CSA_gsmSSF unless otherwise marked. */

Waiting_for_End_Of_Temporary_Connection,
Waiting_for_End_Of_User_Interaction

Tsw(pty)

. - ---Internal
expired

Store curent
alue of Tcp(pty

<

~

Figure 4.96-54: Process CS_gsmSSF (sheet 54)
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Process CS_gsmSSF 54(61)

‘r/; Iinivzxi:ait&)hioif bé;éérﬁéé;;ﬂ Y /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process

L CSA_gsmSSF unless otherwise marked. */

Waiting_for_

_Instructions
or D

- Int_
Int_Connect Int_Continte _ReleaseCal
Stop Tssf Stop Tssf Stop Tssf Stop Tssf
) Int_Continue_
Int_Connect Int_Continue _With_ Int_Release Call
t

Application_
End

Complete_all]]|
FCI_Records

Figure 4.96-55: Process CS_gsmSSF (sheet 55)
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Process CS_gsmSSF 55(61)

;r/; Iinivz)(i:f;t&)hioif bé;éérﬁéé;;ﬂ Y /* Signals to/from the left are to/from the MSC;
| | signals to/from the right are to/from the process
,,,,,,,,,,,,,,,,,,,,,,, CSA_gsmSSF unless otherwise marked. */

Waiting_for_
_Instructions_

Int_Conne
Resource

Stop Tssf Stop Tssf
Connect_To | Int_Establish
Resource Temporary

Connectioh

fail Await_Temporary_
Connection_
E i S

pass — ‘

Set Tssfto use Set Tssf to las Int_Temparary_ )
interaction timefr used time interval Connectioh_ Int_ETC_Failed
vialue and restart and restart Tssf Established ‘

Return apprepriate Set Tssfto user .
error to the interaction timer Error ETC failed
CSA_gsmSSF value and restart ‘

Set Tssf to las
sed time interva
and restart Tssf

Waiting_For_
Instructions_For_DS

c

Waiting_For_
Instructions_For_DS

Connection_For_DS

Figure 4.96-56: Process CS_gsmSSF (sheet 56)
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Process CS_gsmSSF

' Invocation of CS_gsmSSF */1 ",

56(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
L CSA_gsmSSF unless otherwise marked. */

Waiting_for_
_Instructions
or D

a
‘ Timer expi Int_ DP_O
- - - — — a— e,
Internal ! Tssf Abandon
Abort Stop Tssf
Complete_all]|
Int_Error FCI_records
Complete_all|| |Application_
FCI_records End

D

Figure 4.96-57: Process CS_gsmSSF (sheet 57)
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Process CS_gsmSSF

-
|

‘/* Invocation of CS_gsmSSF */T;

57(61)

/* Signals to/from the left are to/from the MSC;
|

signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

\
Int_Disconnect
_ _ Int._ SRF_ Int_Play_
Forwardc%ectlon _Releaseq e{ent

[ \
Int_Cancel/ Int_Reset
_(Invoke_|

_Timer
|
Int_Disconnect_

Int_Prompt
_Announc

Forward_Connection Relay the operation 1 SRF
to the SRF
Set Tssf to las Set Tssfto
used time interval Int_Reset_Timer
and restart Tss time interval an
Int_SRF_ re
_Released

start Tssf

aiting_for_End_
Of User
Set Tssf to default Interactic 5:/DS
non user interaction - =
time interval and
restart Tssf

Waiting_For_

_Instructions_For ) DS

Figure 4.96-58: Process CS_gsmSSF (sheet 58)
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Process CS_gsmSSF

' Invocation of CS_gsmSSF */1 ",

58(61)

/* Signals to/from the left are to/from the process
Generic_SRF; signals to/from the right are to/from
the Process CSA_gsmSSF unless otherwise marked. */

Int_Cancelled_ "\ Int_Cancel_ Int_lirompt_& :gt_Speua
error Failed_efror _Collect_User_ esource |
- - - Information Report
‘ N “Result—— ]
from SRF resu”/errort from SRF

Relay the operation/
he
CSA _gsm3CF

iting_for_End_

a
_Of User_
_In ion_For/DS

lised

Timer expiry
Tssf

SRF_Release
Pending_DS

Int_SRF_R

Int_Error

Complete_all |
FCI_record

- Internal

Int_Disconnect_
Forward_Connection

Released

Figure 4.96-59: Process CS_gsmSSF (sheet 59)
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Process CS_gsmSSF

' Invocation of CS_gsmSSF */1 ",

59(61)

/* Signals to/from the left are to/from the MSC;
signals to/from the right are to/from the process
CSA_gsmSSF unless otherwise marked. */

Int TC_Released |INt_Disconpect_

Forward_
Connection

/‘
Set Tssf to default
nop-user interaction
Tssf timer value and
restart Tssf

Waiting_For_
_Instructions_For | DS

ForwardConunection

Int_Disconnect_

Int_Reset
_Timer

Set Tssf to
nt_Reset _Time

=

me interval an

Int_TC_Released

restant Tssf

Tssf expired- - - - Internal

Int_Disconnect_
Forward_Connection

TC_Release_
Pending_DS

Int_TC_Released

Int_Error

Complete_all|]|
FCI_record

Figure 4.96-60: Process CS_gsmSSF (sheet 60)
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Process CS_gsmSSF

Pmmmmmmmm e — - —
|
|

/* Invocation of CS_gsmSSF

o CSA_gsmSSF unless otherwise marked. */

60(61)

*/‘,; /* Signals to/from the left are to/from the MSC;
| signals to/from the right are to/from the process

Waiting_for_End_Of_Temporary_Connection_For_DS,
Waiting_for_End_Of_User_Interaction_For_DS

Int DP_O|
_Abandon

Stop Tssf

Complete_all]]|
FCI_records

Application_
End

Figure 4.96-61: Process CS_gsmSSF (sheet 61)
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Process CS_gsmSSF 61(61)
/; Iinivz)(i:ait&)hioif bé;éérﬁéé;;ﬂ Y [* Signals to/from the left are to/from the MSC;

signals to/from the right are to/from the process
‘ ! CSA_gsmSSF unless otherwise marked. */

-
|

Waiting_for_End_Of_User_Interaction,
— SRF_release pending,
Await_Temporary_Connection_Establishment

( j Waiting_for_End_Of_Temporary_Connection,

Int_Request_ Int_Request_ Int_Request_
ML SL DL
Int_Error_

Not_Allowed Due_ [ |

To User_lInteraction

Monitoring,
Wait_For_Request,
Waiting _For_Instructions

Int_Request_ Int_Reque< Int_Request_

ML SL DL

Int_Allowed_No_
User_Interaction

Figure 4.96-62: Process CS_gsmSSF (sheet 62)
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Procedure Check_Criteria_Collected_Info 1(2)

r -
'/* Procedure to check "

Yes

No
N

inhibiting criterign
No met?
Yes
Result:= Result:=

pass fail

Figure 4.97-1: Procedure Check_Criteria_Collected_Info (sheet 1)
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Procedure Check_Criteria_Analysed_Info

-
* Procedure to check R
1the criteria in the gsmSSF */ |

Called number matches
string defined in criterion?

Yes

No

Result:=
pass

Result:=
fail

No

1(1)

Figure 4.98-1: Procedure Check_Criteria_Analysed_Info (sheet 1)
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Procedure Check_Criteria_Unsuccessful 1(2)

r -
'/* Procedure to check "

Int_DP_Route_Select_Failure, |
Int_ DP_T_Busy,
Int_DP_T_No_Answer

Result:= Result:= Result:=
pass pass fail

Figure 4.99-1: Procedure Check_Criteria_Unsuccessful (sheet 1)
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Procedure Connect_To_Resource 1(2)
wr'li'kﬁsipiracieaaré iisic:':lﬁeid,iv:/hiea ;hiei o T\ * Signals to/from the left are to from the
| ConnectToResource request is received.T Call Control Function in the MSC. */
| |
Int_Connect_
To_Resource

wait_Resource
Connection

Int_ SRF 1.
T Int_CTR_Fail
Connected _CTR_Failed
result:= result:=
pass fail

Figure 4.100-1: Procedure Connect_To_Resource (sheet 1)
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Procedure Handle_AC 1(2)

* This procedure shows the handling in \

ithe gsmSSF for the operation CAP T
|
|
|

| Apply Charging. */
FPAR IN pty LegID_or_srfID

|
L - - - __ - Z__¥T_ -/ - ___________ 1

Stop Tced(pty

Stop delta(pty)
measurement Start Tep(pty)
N
Tep(pty):= 0
Tcp(pty)-delta(pty)
Yes
No
Start Tw(pty)
= Tw(pty):= AC(pty) pending;:=
TWpY)=0 Tep-Warning time true

\ N|

Figure 4.101-1: Procedure Handle_AC (sheet 1)
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Procedure Handle_ACR 1(2)
;r/;fhiisir;raéédiuiré iisioinliyigailléa ;1{ th; ) T; /* Signals to/from the right are to/from
rend of connection to an outgoing leg, | the Process CSA gsmSSF. */

|

|

| a temporary connection or a connection
'toa SRF when the call can be continued*/;
 FPAR IN pty LegID_or_srfID |

No

Stop Tsw(pty)

Stop Tced(pty)

|
If running - - -Stop Delta(pty
|

If running :L - Stop Tep(pty)
|

If running :L - Stop Tw(pty)
|

Start Delta(pty

Value of LegActive in ACR is
defined in the calling process
(process 'gsmSSF").

AC (pty) pending:=
false

Figure 4.102-1: Procedure Handle_ACR (sheet 1)
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Procedure Handle_CIR 1(2)
' Procedure in the gsmSSF to |
rhandle Call Information Report. */
| |

legiD =1

6glD i~ NO
is CS?2

Yes

€

Handle_CIR_|
g (leg<legiD>

Figure 4.103-1: Procedure Handle_CIR (sheet 1)
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Procedure Handle_CIR_leg 1(2)
;[li*iPirc;cieid[J;ei i;'l }Hé égrﬁéélg EOT Y [* Signals to/from the right are to/from
rhandle Call Information Report | the Process CSA_gsmSCEF. */

| for the specified leg. */ |

FPAR IN LegID LegType; w

-
Jo_oo o o T g e J

No

No

Outsanding Call Information Report:=
Outsanding Call Information Report -1

Int_Call_
Information
Repar

0y

Figure 4.104-1: Procedure Handle_CIR_leg (sheet 1)
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Procedure Complete_FCI_record

w/* Procedure in the gsmSSF to T\
twrite Furnish Charging Information

\data to CDR for the specified LegID. */‘
|;FPAR IN LegID LegType; |

Non-completed Logical
CAMEL call record
exists for this LeglD?

No

Yes

omplete CAMEL
ogical call recorg

1(1)

Figure 4.105-1: Procedure Complete_FCI_record (sheet 1)
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Procedure Complete_all_FCI_records
I Procedure in the gsmSSFto 1",
1write Furnish Charging Information |
1 data to CDR for all LegIDs in this CS. */,

legiD =1

egID in
is CS?2

Yes

Complete_
FCI_record
(leg<leglD>)

NO Jeg™> leg
in_this CS7

Yes

No

legID :=
legiD + 1

X

1(1)

Figure 4.106-1: Procedure Complete_all_FCI_records (sheet 1)
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Procedure Handle_O_Answer
(/* Procedure in the gsmSSF 1°
1to handle notification of |
roriginating answer from the MSC */,
FPAR IN legld LegType !

|
Lo - - T _______ !

Start Tcp(leglD,

Start Tw(legID

'Set Destinatiorn

address=stored

Destination
address'

Set indicatorsS
stored indicators

1(1)

Figure 4.107-1: Procedure Handle_O_Answer (sheet 1)
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Procedure Handle_T_Answer 1(2)
;r/; IﬁDFc;c;aEiL]rieiiﬁ {hieitgisirrgsisi IE o T} R /* Signals to/from the left are

1 to handle notification of | to/from the MSC. */

| terminating answer from the MSC */|

FPAR IN legld LegType !

|
Lo - - - ___-___T_ Z_________1 |

Start Tw(legID

Set Destination

address=stored

Destination
address

Set indicators=
stored indicators

Figure 4.108-1: Procedure Handle_T_Answer (sheet 1)
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Procedure UpdateSignalling

[
|

'status of the incoming leg (Leg 1), if available |
1to be at least in the status of any other

routgoing leg in this CS.

/* This procedure updates the signalling I

3

1successful move of a leg or on receipt

|
L

of an Alerting or Active DP.*/

|
|
1 This procedure is called after the |
|
|
|

1(1)

[* Signals to the left are to the MSC process
which handles Leg 1. */

Leg status:

set-up: Initial Address sent (ISUP) or Setup send and Call confirmed received (access)
alerting: Address Complete or Alerting sent or received on this leg
active: Answer, Connect (ISUP) or Connect (access) sent or received

CS contains
Leg 1?

Status of
Leg 1?

€S contains™a
least one
active leg

No

contains™a
least one
alerting leg?~

alerting

set-up

Yes

No

contains
least one
ctive leg~

Yes

Connect (ISUP) or
Connect (access)

Address Complete (ISUP) or
Alerting (access)

Answer (ISUP) or
Connect (access)

Figure 4.109-1: Procedure UpdateSignalling (sheet 1)
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45.7.6 Process gsmSSF_SSME_FSM and procedures

One processisinstantiated for each Call Gap information flow received from a gsmSCF.

Process gsm_SSME_SSF 1(2)

/*
Timers used in the gsm_SSME_SSF process:
Tcgd : Timer for call gapping duration (set with the Gap duration parameter

Timers used in the CS_gsmSSF and gsm_SSME_SSF processes:
Tcgi : Timer for call gapping interval (set with the Gap interval parameter)
*/

Int_CallGap- - From CSA_gsmSSF

gsmSCF and MSC belong
to the same PLMN ?

Gap context with same
criteria and gsmSCF address
(if available) already exists ? Yes
No Remove To gsm_SSME_SSF
CallGap process that handles the

‘ old Call Gapping context

Store_Call_
| Gap_Criteria|

ke e

Figure 4.110-1: Process gsm_SSME_SSF (sheet 1)
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Process gsm_SSME_SSF 2(2)

| |
Active r - From CS_gsmSSF r = Internal
| |

Trigger Tcgd S Remove
Tcai expiry CallGap
K
CG Reject := : Clear Call Gappin
Start Tcgi . pping
False g Context (i.e. remove
timers and criteria)

CG Reject :=

T 777—: “
|
|
|
|
|
|
|
|

. | NOTE: The timer Tcgi is started for the
Active “ifirst time after the first call encountering
1the call gapping criteria is met.

Figure 4.110-2: Process gsm_SSME_SSF (sheet 2)
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Procedure Store_Call_Gap_Criteria

o
[* Store parameters received in | Y
1the CallGap operation */ ‘

_ . See subclause 4.6.2. for
;the exact use of this parameter

0 -2 else
\
Set Tcgd with network Set Tcgd with
specific value received value
2 |
K
Start Tcgd
e
G Interva _ 1 See subclause 4.6.2. for
value ! the exact use of this parameter
0 1 else
[ \
CG Int := false CG Int :=false CG Int := true
CG Reject := false CG Reject = tru CG Reject := false
Set Tcgi with
received value
|
store Gap Criteria,
gsmSCF address
(if present) and
Gap Treatment
Result Result
= Fail = Pass
\ N|

1(1)

NOTE: CG Int and CG Reject internal variables are initiated with False value.

Figure 4.111-1: Procedure Store_Gap_Criteria (sheet 1)
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Procedure Check_Gap_Criteria 1(1)
;r/; ahéék} tihiei(gélliéz;pi iism‘)ﬁ /* Signals to the right are
rapplicable. */ | to the gsm_SSME_SSF. */

| |

One Call Gapping
context active?

V/IPLMN is the
subscriber's HPLMN?

gsmSCF address of
the CSlis the same
as the gsmSCF
address stored
along the Gap
Criteria? (note)

Call parameters
match with Call Gap
criteria?

CG Reject= True ?

/* NOTE: this check is applicable
only if the gsmSCF address was
present in the CallGap operation. */

Trigger Tcgi

Set CallGap

Encountered
Result Result
:= fall ‘= pass

Figure 4.112-1: Procedure Check_Gap_Criteria (sheet 1)
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45.7.7 Process CSA_gsmSSF and procedures

The call gap information flow can only be received for an opened transaction between the CSA_gsmSSF and the
gsmSCF.
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Process CSA_gsmSSF 1(23)

A r;rfoéésfsfiﬁ Eﬁeiésirﬁsisipi {OT\ [* Signals to/from the left are to/from

'co-ordinate the Call Segments one or more instances of the process
(for a call. */ CS_gsmSSF; signals to/from the right
”””””””””””” are to/from the gsmSCF. */

[* TASK definition:

The Application_Begin signal opens a new relationship with the gsmSCF.

The Application_End or Abort signal terminates the relationship with the gsmSCF
*/

/* TASK definition:
The relay of operation and signals implies a "CAP_..." <->"Int_..." conversion.
"CAP_..." operations are used between the CSA_gsmSSF process and the gsmSCF.

"Int_..." signals are used between the CSA_gsmSSF process and the CS_gsmSSF process
*/

D

Cs:=0
Clear all CSID
LeglD and LegID_state
variahles
Idle
Application Applicatio
Begin Begin

Application
Begin

Wait_For_ Wait_For_
IDP ICA

Figure 4.113-1: Process CSA_gsmSSF (sheet 1)
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Process CSA_gsmSSF

/* A process in the gsmSSF

'co-ordinate the Call Segments

(for a call. */

Move_Leg_Allow

o

to

Wait_For_
IDP

Int_Initial_|
DP

= False

Assign LegID1
to originating
PTW
LeglD1_state

= Set-up

Assign LegID2

to terminating

PT”)’

LegID2_state
= Set-up

Add LegID1
and LeglD2
to CSID1

CsS:=1

CAP_InitalDP

2(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF,; signals to/from the right
are to/from the gsmSCF. */

Wait_For_
ICA

Move_Leg_Allowed
:=True

Figure 4.113-2: Process CSA_gsmSSF (sheet 2)
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Process CSA_gsmSSF 3(23)

i 7*7A7 ri)rio(i:ésisii;l Er{eiésirﬁsisilg tiom‘)ﬁ /* Signals to/from the left are to/from
| co-ordinate the Call Segments | one or more instances of the process
(for a call. */ | CS_gsmSSF; signals to/from the right

are to/from the gsmSCF. */

CAP_Continue

CAP_Discophect_
Forward _

Figure 4.113-3: Process CSA_gsmSSF (sheet 3)
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Process CSA_gsmSSF 4(23)

A r;rfoéésfsfiﬁ Eﬁeiésirﬁsisipi t}ﬁ\ﬁ [* Signals to/from the left are to/from
|
|

| co-ordinate the Call Segments one or more instances of the process

(for a call. */ CS_gsmSSF; signals to/from the right
”””””””””””” are to/from the gsmSCF. */
Abort Applicatio Applicatio
End
CsID1
~exists?
No
Yes
Abort Application One_CS
End
| No
Yes

To current |

L Int_Release__ ldle
Call Segment ! Call

CSID1 contains more | |
than one leg?

Figure 4.113-4: Process CSA_gsmSSF (sheet 4)
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Process CSA_gsmSSF 5(23)
i 7*7A7 ri)rio(i:ésisii;l Er{eiésirﬁsisilg tiom‘)ﬁ /* Signals to/from the left are to/from

| co-ordinate the Call Segments | one or more instances of the process

'for a call. */ ! One_CS, CS_gsmSSF; signals to/from the right
”””””””””””” Multiple_CS are to/from the gsmSCF. */

CAP_ConnectToResource,
CAP_DisconnectForwardConnectionWithArgument,
L CAP_EstablishTemporaryConnection,
CAP_PlayAnnouncement,
CAP_Prompté&CollectUserInformation,

CAP_ResetTimer
No =

CSID
valid?

Yes

,,,,,,,,,,,,,,,,,, 5
Relay the operation to the !

Process CS_gsmSSF Do - CAP_Error
for the indicated CS ID !

One_CS,
Multiple_CS

CAP_CallinformationRequest,
CAP_FurnishCharginginformation,
CAP_RequestReportBCSMEvent,
CAP_SendChargingInformation

Apply default
LegIlD

Relay the operation to the |
Process CS_gsmSSF Do - CAP_Error
for the CS containing
the indicated LegID

Figure 4.113-5: Process CSA_gsmSSF (sheet 5)
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Process CSA_gsmSSF 6(23)

7*7A7 ri)rio(i:ésisii;l Er{eiésirﬁsisil; {OT\ /* Signals to/from the left are to/from

'co-ordinate the Call Segments one or more instances of the process
(for a call. */ CS_gsmSSF; signals to/from the right
”””””””””””” are to/from the gsmSCF. */

One_CS,
Multiple_CS

Is "no LeglID" allowed ?
["|/* See subclause 4.6.2.9
Continue With Argument */

Neither LegID nor CSID CSID
LegiD~_N° No_¢sip
valid? valid?
No
Yes
Yes Yes
CAP_Continue_ CAP_Continue CAP_Continue
i With_Argument CAP_Emor With_ArgumenEr CAP_Eror With_Argumen—‘r
1 \ N l 2 \ 1
1 1 1
| | |
| | |
| | |
| | |
| - | |
| | |
1 1 1
‘ r--r-———>~>~~~>~--~-~-"-"-= T o-- - - - - - ----~-- =7 a : 77777777777777777 a :
| J‘Relay the operation to the Relay the operation to the L Relay the operation to the L
"7 Process CS_gsmSSF Process CS_gsmSSF r Process CS_gsmSSF P
1 for the single CS for the CS containing | for the indicated CS ID |
|
1

the indicated LeglD

Figure 4.113-6: Process CSA_gsmSSF (sheet 6)
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Process CSA_gsmSSF

,,,,,,,,,,,,,,,,,,,, -

‘/* A process in the gsmSSF to '
i co-ordinate the Call Segments
(for a call. */

LeglD
valid?

Yes

No

One_CS,
Multiple_CS

CAP_
PlayTone

7(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF,; signals to/from the right
are to/from the gsmSCF. */

No

CSID

CAP_
PlayTone

CAP_Error

valid?
Yes

CAP_
PlayTone

Relay the operation to the
Process CS_gsmSSF

for the CS containing

the indicated LegID

-

Relay the operation to the
Process CS_gsmSSF
for the indicated CS ID

Figure 4.113-7: Process CSA_gsmSSF (sheet 7)
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Process CSA_gsmSSF 8(23)

A r;rfoéésfsfiﬁ Eﬁeiésirﬁsisipi {OT\ [* Signals to/from the left are to/from

'co-ordinate the Call Segments one or more instances of the process
(for a call. */ CS_gsmSSF; signals to/from the right
”””””””””””” are to/from the gsmSCF. */

CAP_CallGap
,,,,,,,,,,,,,,,,,, 5
Relay the operation to the !
Process CS_gsmSSF F- - CAP_Error Int_CallGap- - ;
for the CS containing | C 7 | |
the indicated LegID or ! |
SRF Connecton . (\ I

Figure 4.113-8: Process CSA_gsmSSF (sheet 8)
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Process CSA_gsmSSF

(for a call. */

‘/* A process in the gsmSSF to '
i co-ordinate the Call Segments

77777777777 o

No Leg To Be Connected

Is "no Leg To Be Connected"
allowed ?
/* See subclause 4.6.2.6 Connect */

No

CAP_Error

Yes

One_CS,
Multiple_CS

9(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF,; signals to/from the right
are to/from the gsmSCF. */

CAP_Connrgect

Leg To Be Connected
LegID No
valid?

Yes

Update

to Set-up

LegIDx_state N
|
|
|
|
|
|
|

Int_Connect, CAP_Error
|

Relay the operation to the Process
CS_gsmSSkF for the CS containing

the indicated LeglID, or to the single

call segment if no Leg To Be Connected
was indicated.

J\If no Leg To Be Connected is
iincluded in the operation, then
iLeglD2 is assumed.

Figure 4.113-9: Process CSA_gsmSSF (sheet 9)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 406 ETSI TS 123 078 V5.11.0 (2006-06)

Process CSA_gsmSSF 10(23)

/* A process in the gsmSSF to R
|
|

|

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF,; signals to/from the right
are to/from the gsmSCF. */

|
|
'co-ordinate the Call Segments
(for a call. */

Int_Invoke

Wait_For
_Invoked

Int_gsmSS
Invoked

CAP_Error

o
[

Assign legIDx
to terminating
party

|

legIDx_state
= Set-up

Add new leg
to new CSID
record

CS:=CS+1

Int_Initiate
Call Attempt

(Multiple_CS) ( One_CS )

ModifiedFigure 4.113-10: Process CSA_gsmSSF (sheet 10)
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Process CSA_gsmSSF 11(23)

co-ordinate the Call Segments

for a call. */ [* Signals to/from the left are to/fro

one or more instances of the process
One_CS, CS_gsmSSF; signals to/from the righ
Multiple_CS are to/from the gsmSCF. */

/* A process in the gsmSSF tﬁ

Int_Reque
DL

Wait_For_

Int_Error_Not_
Allowed_due_To
_User_Interaction

Int_Allowed_No_
User_Interaction

CAP_Error

Moye_Leg_Allowed
= True No
Int_Disconnect | To CS containing ;
Leg leg to be disconnected < One_CS > <MUIt'pIe—CS>

Int_Disconnect *
Leg ack

CAP_Disconyect

Figure 4.113-11: Process CSA_gsmSSF (sheet 11)
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Process CSA_gsmSSF 12(23)

7*7A7 ri)rio(i:ésisii;l Er{eiésirﬁsisilg 'EOT\ /* Signals to/from the left are to/from

| co-ordinate the Call Segments one or more instances of the process

(for a call. */ CS_gsmSSF; signals to/from the right
”””””””””””” are to/from the gsmSCF. */
One_CS,
Multiple_CS
CAP_Release_ CAP_Cancél
Call
777777777 a
To all L Int_Release
current CSs ! Call
777777777 a
|
ToallCS  -------9--------- Int_Cance )
|
7777777777 N L |

T CAP_Error

|

|

i

- - - - - - -0 T

! Relay the operation to the
Process CS_gsmSSF

(for the indicated CSID

Figure 4.113-12: Process CSA_gsmSSF (sheet 12)
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Process CSA_gsmSSF

\--- - - - - - - - - - -~ - - - - -~ o
|

‘/* A process in the gsmSSF to
i co-ordinate the Call Segments
(for a call. */

One_CS,

Multiple_CS

13(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF,; signals to/from the right
are to/from the gsmSCF. */

CAP_Split Leg
(Leg to be split, new CS)

CAP_Error

CAP_Error

Yes
st CAP_Error
Wait_For_
ser_Interactio
Int_Error_Not_ Int_Allowed No_

Allowed_d

ue_To
_User_Interaction

User_lInteraction

No

( One_CS ) (Multiple_CS)

Figure 4.113-13: Process CSA_gsmSSF (sheet 13)
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Process CSA_gsmSSF 14(23)
‘ 7*7A7 ri)rio(i:ésisii;l Er{eiésirﬁsisilg 'EOT\ /* Signals to/from the left are to/from

| co-ordinate the Call Segments one or more instances of the process
(for a call. */ CS_gsmSSF; signals to/from the right
”””””””””””” are to/from the gsmSCF. */

Int_Invoke
gsmSSF

Wait_For
_invoke

Int_gsmSS
Invoked

Int_Export
Leg

Int_Import]_
Leg

Wait_For_
mport_ack_S

Figure 4.113-14: Process CSA_gsmSSF (sheet 14)
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Process CSA_gsmSSF 15(23)
i 7*7A7 ri)rio(i:ésisii;l Er{eiésirﬁsisil; tiom‘)ﬁ /* Signals to/from the left are to/from

| co-ordinate the Call Segments | one or more instances of the process

(for a call. */ | CS_gsmSSF; signals to/from the right
”””””””””””” are to/from the gsmSCF. */

One_CS,
Multiple_CS

|
Int_Cance]_ -To all Call Segments

Yes

Default Call Handling No

= Continue Call ?

CSID1 contains more No
than one leg?

Yes
,,,,,,,,,,,,,,, . bl
To all Call Segments | _ Int_Release_ Int_Release_,To all
except CSID1 ! Call Call ' Call Segments
777777777 a
|
ToCSID1  +- Int_Continue
|

Figure 4.113-15: Process CSA_gsmSSF (sheet 15)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 412 ETSI TS 123 078 V5.11.0 (2006-06)

Process CSA_gsmSSF 16(23)

7*7A7 ri)rio(i:ésisii;l Er{eiésirﬁsisilg 'EOT\ /* Signals to/from the left are to/from

| co-ordinate the Call Segments one or more instances of the process
One_CS,
Multiple_CS

(for a call. */ CS_gsmSSF; signals to/from the right
”””””””””””” are to/from the gsmSCF. */

[ [ \
Int_Apply_| Int_Apply | Int_Call_ Int_Cancel_
Warning_T Charging_| Information_ Failed
Repaort Repaort error
No
Int_Apply | CAP_Apply CAP_Call_ CAP_Canc
Failed
Report Report
N 2

Warning_ane Charging_ Information
|
|
|
|
|
|
|
|
|
|
|
|
|

J\To the CS_gsmSSF of the party (legID)
"~ 'which receives the warning tone.
| This is the CAMEL subscriber. In the NC case

Does the party which receives the
warning tone exist and is this leg active?

One_CS,
Multiple_CS
[ [ [ \
Int_Error
Int_Cancelled Int_Error —
error Int_Error ETC failed Unexpected
Data Value
CAP_Error
CAP_Cancelled CAP_Error —
CAP_Error ETC Tailed Unexpected
N| 2

]

Figure 4.113-16: Process CSA_gsmSSF (sheet 16)
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Process CSA_gsmSSF

¥ A process in the gsmSSF to'°
i co-ordinate the Call Segments

17(23)

/* Signals to/from the left are to/from
one or more instances of the process

(for a call. */ CS_gsmSSF; signals to/from the right
”””””””””””” are to/from the gsmSCF. */
One_CS,
Multiple_CS
[ [ [ \
Int_Event | Int_Initiate Int_Prompt_ Int_Specialised_
Report_ Call Attempt & Collect |User_ Resource |
BCSM ac Information Result Repart
CAP_Event\ CAP_Initiat CAP_Specialised_
Report_ Call Attempt Resource_

Figure 4.113-17: Process CSA_gsmSSF (sheet 17)

ETSI



3GPP TS 23.078 version 5.11.0 Release 5

414

ETSI TS 123 078 V5.11.0 (2006-06)

'co-ordinate the Call Segments

Process CSA_gsmSSF

/* A process in the gsmSSF to

(for a call. */

alerting

o

Update
LeglDx_state

to alerting
g

to al

Update
LegID1_state

rting

disconnect

&)

active

LegIDx_state

Update

to active

Leg_ID1_state

to active

Mg

ve_Leg_Allowed

:=True

Yes

18(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF,; signals to/from the right
are to/from the gsmSCF. */

Clear LegID

-

Multiple_CS

No
Clear

Clear CSID1 CSID

2 |

]\
CS:=CS-1

=0
Application

End

Figure 4.113-18: Process CSA_gsmSSF (sheet 18)
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Process CSA_gsmSSF

| A process in the gsmSSF to!
i co-ordinate the Call Segments

(for a call. */

Leg to be moved in CSID1?

Leg to be moved in
alerting or active phase?

CSID1contains max
number of legs?

19(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF,; signals to/from the right
are to/from the gsmSCF. */

CAP_Move_Leg
(LegID)

Int_Request
_ML

ait_for_Request
L_Response/ 1

CAP_Error

Multiple_CS

Figure 4.113-19: Process CSA_gsmSSF (sheet 19)
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Process CSA_gsmSSF

o

‘/* A process in the gsmSSF to '
i co-ordinate the Call Segments
(for a call. */

it_for_Request

e

_ML_Response| 1

———

20(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF,; signals to/from the right
are to/from the gsmSCF. */

[
Int_Error_Not_
AIIowed_duzg_To

_User_lInteraction
|

Int_Allowed_No

. _NO_

User_Interaction
|

Allowed_d

CAP_Error

Yes

( One_CS ) (Multiple_CS)

Int_Error_Not_

FromCSID1 ----~

Int_Allowed_No

User_lInteraction

Wait_For_
port_ack M

Wait_For_
xport_ack_M

Int_Export|
Leg

Int_Import|
Leg

Int_Import|
Leg ack

Figure 4.113-20: Process CSA_gsmSSF (sheet 20)
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Process CSA_gsmSSF 21(23)

7*7A7 ri)rio(i:ésisiiril Er;eidsirﬁési 55 {OT\ /* Signals to/from the left are to/from

' co-ordinate the Call Segments one or more instances of the process
Multiple_CS

(for a call. */ CS_gsmSSF; signals to/from the right
”””””””””””” are to/from the gsmSCF. */

Abort
Yes
R CAP_Entity
| Released
| I Yes
| )
|
| oo Clear LeglDs | No
| 'Ifthe CS_gsmSSF is gone within this CS |
“"ito Idle or Wait_for_Request, ‘ |
1the 'CS Failure' IE is used. .
”””””””””” ' 1CS from which
Clear CSID | message was
| received
CS:=CSs-1

Multiple_CS

Figure 4.113-21: Process CSA_gsmSSF (sheet 21)
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Process CSA_gsmSSF

¥ A process in the gsmSSF to'°
i co-ordinate the Call Segments

(for a call. */

Wait_For_

>
S
o
|:0-
)
o
lz—
<

22(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF,; signals to/from the right
are to/from the gsmSCF. */

Int_Export|

From source CS -~ ----
Leg ack

Remove source
CsID

Add leg to be
moved to
CSID1

CS:=CS-1

Alerting

Active
Update Update
Leg_ID1_state LegID1_state
to active to alerting
N ]

Multiple_CS

One_CS

Figure 4.113-22: Process CSA_gsmSSF (sheet 22)
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Process CSA_gsmSSF

o

‘/* A process in the gsmSSF to '
i co-ordinate the Call Segments
(for a call. */

Wait_For_
mport_ack_S

23(23)

/* Signals to/from the left are to/from
one or more instances of the process
CS_gsmSSF,; signals to/from the right
are to/from the gsmSCF. */

Add leg to be
split to new
CSID record

Remove leg to
be split from

CSID1

CS:=CS+1
\

Add leg to be
split to
CS|D1

Clear source
CSID

One_CS

CAP_Split_
Leg Ack

Multiple_CS

Figure 4.113-23: Process CSA_gsmSSF (sheet 23)
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45.8  Assisting case
Assisting case involves the following processes:
- CAMEL_Assisting MSC,
- Assisting_gsmSSF.
The detailed error handling for these 2 processes is specified in 3GPP TS 29.078 [36].
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Process CAMEL_Assisting_ MSC 1(3)

r—-—-—~>~>~>"~"~""~"~"—"=7 o
| [

Process in the MSC Y Signals to/from the left are to/from the
|
|
|

'to handle an assist process CAMEL_OCH_ETC, CAMEL_
'request TC_ETC or CAMEL_CF_ECT;
”””””””” signals to/from the right are to/from

- the assisting_gsmSSF;

Initial Address

Int_Assist_
_Required

Wait_for_assisting_
_gsm_SSF_invoked
Int_assisting” Rel
_OgsmSSF _invoked elease
Wait__F_or_ Int_Release\
_Assisting_ Assisting_gsmSSF
@

Figure 4.114-1: Process CAMEL_Assisting_MSC (sheet 1)
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Process CAMEL_Assisting_ MSC 2(3)
;rPirEJ;:ésisiir; Ehieil\;léém‘)ﬁ Signals to/from the left are to/from the
1to handle an assist | process CAMEL_OCH_ETC, CAMEL_
'request ! TC_ETC or CAMEL_CF_ECT;
”””””””” signals to/from the right are to/from

the assisting_gsmSSF;
- if not otherwise stated.
Wait_For_
Assisting_
ent
\
Int_Connect’ To Int_assisting”
Resource \_ _gsmSSFX Release
_released
mmm— o
Int_Invoke_ ‘ Int_release
_SRF - J: to SRF Release _assisting_?mSSF

Await_SRF_
_Initialisation

Releasing_assisting_
_gsmSSF

gsmSSF_released

-

Figure 4.114-2: Process CAMEL_Assisting_MSC (sheet 2)
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Process CAMEL_Assisting_ MSC 3(3)

o
N

'Process in the MSC '\, Signals to/from the left are to/from the
ito handle an assist | process CAMEL_OCH_ETC, CAMEL_
irequest | TC_ETC or CAMEL_CF_ECT;
”””””””” signals to/from the right are to/from

the assisting_gsmSSF;
Await_SRF_
_Initialisation

if not otherwise stated.

Int_assisting/”
Release _gsmSSF<
_released
777777777 a
|
Connec'[(:iﬁF tohe To SRF F Int_Discon%t_S% Release
|
e
Send_ACM_|| | Procedure specified wait_gsmSR
If_Required :in 3GPP TS 23.018 disconnectio
\ - """~ ‘¢ -/ - ----~-~ a
Send_Answer|| | Procedure specified | |Int_SRF_
It_Required ||~ in 3GPP TS 23.018 From SRF 7~ "Released
N Int_release_
Int_SRF_Connected Int_ CTR_Failed _ assisting_gsmSSF
Wait_For_ Releasing_assisting_
Assisting_ _gsmSSF
Int_assisting”_
gsmSSF_released

-

Figure 4.114-3: Process CAMEL _Assisting_MSC (sheet 3)
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Process assisting_gsmSSF

Tssf: Application timer in the ssf.
Ranges for the default values for Tssf.

- user interaction Tssf timer value:
*/

- non user interaction Tssf timer value:

/* Timers used in the assisting gsmSSF process:

1 second to 20 second
1 minute to 30 minutes

1(6)

Signals to/from the left are to/from
the process CAMEL_Assisting_MSC
signals to/from the right are

to/from the gsmSCF,

unless otherwise indicated.

Int_Assist |
_Required

Int_assisting_
_gsSmSSF |
_Invoked

n

et Tssf to default
non user interactijon

and restart Tssfl

Open Control
Relationship

CAP_Assis
_Request_

Waiting_for_
_Instructions

Figure 4.115-1: Process Assisting_gsmSSF (sheet 1)
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Process assisting_gsmSSF 2(6)
7; Iin\ilc;ciaiici)r; 6{ ésg;sgiﬁd égrﬁéé;;ﬂ Y Signals to/from the left are to/from

| | the process CAMEL_Assisting_ MSC
L ! signals to/from the right are

Waiting_for to/from the gsmSCF,
_Instructions unless otherwise indicated.
CAP Res<l’ime AP_Con%tTo

- esource

Set Tssf to
. Int_Connect_
AP_Reset_Timer To_Resource

me interval and
resart Tssf

Int_assisting "From

_ _ | process
_gsmSSF| | | CAMEL_Assisting_MSC
_released L T T ___

Int_SRF
Connected

Return appropriate et Tssf to default
error to SCE yser interaction

timer value
and restart Tssf

Waiting_For
_End_Of_

et Tssf to default
non user interaction
imer value and

aji

Waiting_For_
Instructions

.

Figure 4.115-2: Process Assisting_gsmSSF (sheet 2)
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Process assisting_gsmSSF 3(6)

:/* Invocation of assisting gsmSSF */T} Signals to/from the left are to/from
‘ ‘ the process CAMEL_Assisting_MSC;
L. ‘ signals to/from the right are
to/from the gsmSCF,
unless otherwise indicated.

[
I aiting_for_End
r - From SRF _Of User_
Dl __Interaction
|
|
1
|
i |
C'?P—D'zcon € | It SRF_ CAP_Reset CAP_Play_ CéP"—P{ e & |cAP_Cancet
—rorward_ Released Timer _Announcement |- oflect_Lser_ _(Invoke_ID)
Connection Information
Set Tssf to default Set Tssf to Store
user interaction CGAP_Reset_Timer DisconnectFrom
T'ssf timer interv; time interval and IPForbidden
and resrt Tssfl restart Tssf
No
R
Int_Disconnec Yes Relay the opetation | To SRF
_SRF >j to the SRF | °S
L
1
|
: Set Tssf to last
| used time intervall
Waiting_For_ ! and restart Tssf
Instructions
! L : iting_for_End aiting_for_End
777777777 I Terminate Contral aiting_for_| g_tor_
0 Relationship f _Of_User_ _Of _User_
R Interaction Interaction

Int_assisting_
gsmSSF_released

Stop Tssf

|| Stored
DisconnectFromIPForbidden = TRUE?

Figure 4.115-3: Process Assisting_gsmSSF (sheet 3)
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Process assisting_gsmSSF 4(6)

I -

;/* Invocation of assisting gsmSSF */! Y Signals to/from the left are to/from

| | the SRF;

L ! signals to/from the right are
to/from the gsmSCF.

Int_Cancelled_ Int_Cance|_ Inct:_lﬁrompt_&
_error _Failed_error _Collect_User_
‘ : _InB)rmatl on_Result

. |
Relay the (Erg“on/ | The signal "Int_..." will be relayed

result/error to/the | ng N " :
as "CAP_..." operation.
gsmSCE ! - P

aiting_for_End_
_Of_Use;r_

Figure 4.115-4: Process Assisting_gsmSSF (sheet 4)
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Process assisting_gsmSSF 5(6)

i/* Invocation of assisting gsmSSF */T Y Signals to/from the left are to/from
| | the process CAMEL_Assisting_MSC

,,,,,,,,,,,,,,,,,,,,,,,,,, _ signals to/from the right are
aiting_for_End_ to/from the SRF,
_Of_User_ unless otherwise indicated.

|
|

Tssf expire< -~ Internal
|

|
Abort -~ To gsmSCF

Int_disconnegt

_SRF
Wait_For_

gsm_SRF_Release

Int_SRF
Released

Int_assisting_
_gsSmSSF|
_released

.

Figure 4.115-5: Process Assisting_gsmSSF (sheet 5)
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Process assisting_gsmSSF 6(6)

i/* Invocation of assisting gsmSSF */T Y Signals to/from the right are

| | to/from the process
,,,,,,,,,,,,,,,,,,,,,,,,,, CAMEL_Assisting_MSC.

Int_release
_assisting_¢
_gsmSSE

Terminate
Control
Relationship

Stop Tssf

.

Figure 4.115-6: Process Assisting_gsmSSF (sheet 6)
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45.9 Procedure CAMEL_Provide_Subscriber_Info

The procedure CAMEL_Provide Subscriber_Info is called either during Retrieval of routeing information in the HLR
or asaresult of reception of the Any Time Interrogation information flow from the gsmSCF.

The HLR sends a Provide Subscriber Info information flow to the VLR or SGSN dependent on the setting of the
parameter "requested domain” received from the calling process.

If the VLR or SGSN returns a Provide Subscriber Info ack information flow, then the HLR uses the received
information to set the Subscriber Info to be returned to the calling process.

As anetwork option, the HLR may use the information received from the VLR, such as Cell Id, Location Areald or
Service Area ld, to derive the Location Number and/or Geographical Information. The HLR may use the information
received from the SGSN, such as Cell Id, Location Areald, Service Areald or Routeing Area ldentity, to derive the
Location Number and/or Geographical Information. This mapping is network-specific and outside the scope of the
present document.

NOTE: Thehandlinginthe VLR of Provide Subscriber Infois defined in 3GPP TS 23.018 [12]. The handling in
the SGSN of Provide Subscriber Info is defined in clause 11.
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Procedure CAMEL_Provide_Subscriber_Info 1(2)
:[ EEol:é&& ré]r] Ehieil:ll_ir;’ %oirirét;iéviail 6f 77777 T} Y Signals to/from the right are
1subscriber information from the VLR or SGSN to/from the VLR.
| |
circuit switched /\d\ packet switched
equeste

omainz

No

Provide_
Subscriber_

Provide_
Subscribe Info
ack
' Yes
No ocation infe
available in HER*
Yes
Loc_Info = Loc_Info :=
latest stored latest stored
location info location info
Status := Loc_Info := Status := Loc_Info :=
"unreliable" "unavailable" "unreliable" "unavailable"
2 \ 2 \
SCri Yes scri Yes
state state
reg d? reg d?
Subscriberstate [= N Subscriberstate =
No "Not provided 0 "Network determined
fromﬁVLR" not rea‘chable"
Result :=
Pass

Figure 4.116-1: Procedure CAMEL_Provide_Subscriber_Info (sheet 1)
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Procedure CAMEL_Provide_Subscriber_Info 2(2)
:[ EEol:é&& ré]r] Ehieil:ll_ir;’ %oirirét;iéviail 6f 77777 T} Y Signals to/from the right are
1subscriber information from the VLR or SGSN to/from the SGSN.
| |
ves Does the S No
W
Result :=
req ain? Fail
No

Provide_
Subscriber_

Provide_
Subscribe Info
ack
' Yes
No ocation infe
available in HER*
Yes
Loc_Info = Loc_Info :=
latest stored latest stored
location info location info
Status := Loc_Info := Status := Loc_Info :=
"unreliable" "unavailable" "unreliable" "unavailable"
2 \ 2 \
Scri Yes scri Yes
state state
reg d? reg d?
PS [Subscriberstate := N PS |[Subscriberstate :=
No "Not provided O "Network determined
from EGSN" not rea‘chable"
Result :=
Pass

Figure 4.116-2: Procedure CAMEL_Provide_Subscriber_Info (sheet 2)
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4.5.10 CAMEL specific handling of location updating and data restoration

When requesting alocation update or data restoration the VLR shall indicate to the HLR which CAMEL phases it
supports and which CAMEL phase 4 CSls can be downl oaded.

The HLR may then send CAMEL subscription datato the VLR or, if some different handling is required, data for
substitute handling. The CAMEL subscription data sent by the HLR shall comply with the indication of supported
CAMEL phases and supported CAMEL phase 4 CSls as received from the VLR.

When the 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/V LR shall send the notification to the gsmSCF.

Refer to subclause 9.2.1 for adescription of M-CSl and the conditions under which a notification shall be sent.

4.5.11 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.

4.5.12 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 in the Carrier 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 Charge Number parametersis an operator optioninaVPLMN
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 detailed description of the information flows used by CAMEL for Circuit Switched call
control.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Specific conditions (S), mutually
Exclusive (E), Optional (O) or not applicable (-) for each different traffic case applicable to the following CSl:

- MO MobhileOriginating call inthe VMSC (O-CSl, D-CSI or N-CSl dialogue);
- MF Mobile Forwarded call inthe VMSC or the GMSC asin figure 4.7 (O-CSl, D-CSl or N-CS| dialogue);
- MT Mobile Terminating call in the GMSC (T-CSl diaogue);
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- VT Mobile Terminating call inthe VMSC (VT-CSI dialogue);
- NC gsmSCFinitiated new call;
- NP  gsmSCFinitiated new party in an existing call.

If the IEsin one table apply in al the possible cases listed above or no distinction is needed, then the IEs are marked in
the " Status" column.

An'M' |E shall always be included for the corresponding traffic case. A 'C' IE shall be included if the sending entity has
the necessary information to populate the |E. The conditions for the inclusion of an'S' |E are shown in the 'Description’
column of the definition table. When a set of 'E' |Es is shown in the definition of an Information Flow or compound IE,
only one of those | Es may be included. An'O' |[E may be included or omitted as required by the service logic. A *-' |IE
shall always be omitted for the corresponding traffic case. This categorization is afunctional classification, i.e. it
defines the requirements for the stage 2 information. it is not a stage 3 classification to be used for the ASN.1 syntax of
the protocol.

The distinction between MO, MF, MT, VT, NC and NP calsis not applicable to al Information Flows.
The following principles apply for the handling of the |Es by the receiving entity:

- ThegsmSSF shall functionally support all 1Es 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 an |E which it receives.

- TheHLR 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 3GPP TS 29.078 [36].

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 | Status Description
Call Result M |This IE contains the charging information provided by the gsmSSF.

Call Result contains the following information elements:

Information element name | Status Description

Time Duration Charging Result M [This IE is described in a table below.

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 435 ETSI TS 123 078 V5.11.0 (2006-06)

Time Duration Charging Result contains the following information elements:

Information element name | Status Description
Time Information M [This IE is described in a table below.
Party To Charge M  |This IE is received in the related Apply Charging IF to correlate the result to

the request. This IE shall be a copy of the corresponding IE received in the
Apply Charging IF.

ACh Charging Address M [This IE identifies the call party to which the Apply Charging Report IF applies.
This IE is described in a table below.
Leg Active M [This IE indicates whether the call leg is active or not.

Call Leg Released At Tcp Expiry S This IE is an indication that the gsmSSF has released the call leg or the
Temporary Connection or SRF Connection, due to Tcp expiry.

It shall be present when Apply Charging Report is sent due to Tcp expiry and
the gsmSSF has released the call leg or the Temporary Connection or SRF
Connection (because 'Release If Duration Exceeded' was present in the Apply
Charging IF).

In all other cases, this IE shall be absent.

Time Information contains the following information elements:

Information element name | Status Description

Time If No Tariff Switch S,E |This IE shall be present if no tariff switch has occurred since the reception of
the first Apply Charging IF for the connection to the Called Party, the
Temporary Connection, or the gsmSRF connection, otherwise it shall be
absent.

If Answer was detected for the connection to the Called Party, the Temporary
Connection or the gsmSRF connection, then the elapsed time since detection
of Answer shall be reported.

If answer was not detected, it shall be set to "0".

Time If Tariff Switch S,E |This IE shall be present if a tariff switch has occurred since the reception of
the first Apply Charging IF for the connection to the Called Party, the
Temporary Connection, or the gsmSRF connection, otherwise it shall be
absent.

ACh Charging Address contains the following information elements:

Information element name | Status Description
Leg ID E |This IE indicates that the Apply Charging Report IF applies to the specified
leg.
SRF Connection E |This IE indicates that the Apply Charging Report IF applies to the Temporary
Connection or SRF Connection

4.6.1.3 Call Information Report

46.1.3.1 Description

This IF is used to send specific call information for asingle call party to the gsmSCF as requested by the gsmSCF in a
previous Call Information Request IF.

4.6.1.3.2 Information Elements
Information element name | Status Description
Requested Information List M |This IE specifies the requested information.
Leg ID M |This IE indicates the party in the call for which information shall be collected.
4.6.1.4 Disconnect Leg ack
46.14.1 Description

This IF isthe successful response to the Disconnect Leg IF.
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46.1.4.2 Information Elements

This IF contains no information elements.

4.6.1.5 Entity Released

46.1.5.1 Description

This IF is used to inform the gsmSCF about the release of alogical entity (CS or BCSM) caused by exception or errors.
It is sent by the CSA FSM if thisinformation cannot be conveyed withinan TC_ABORT or TC_END becausethe TC
dialogue has to be kept because of other existing logical entities (CS or BCSM) in this CSA which are not affected by
this error/exception. This IF is not sent if the last CS was released.

The IF Entity Released is not used if the release of the entity can be reported through other IFs, e.g. Event Report

BCSM, Call Information Report.

4.6.1.5.2 Information Elements

Information element name | Status Description
CS Failure E This IE indicates that an CS has been released.
BCSM Failure E This IE indicates that a leg has been released.

CS Failure contains the following information elements:

Information element name

Status

Description

Call Segment ID

M

This IE identifies the released CS.

Cause

C

This IE indicates the cause for releasing the CS. The Cause may be used by
the gsmSCF to decide how to continue the call handling.

BCSM Failure contains the following information elements:

Information element name |Status Description
Leg ID M |This IE identifies the released leg.
Cause C |This IE indicates the cause for releasing the leg. The cause may be used by the
gsmSCEF to decide handling.
4.6.1.6 Event Report BCSM
46.1.6.1 Description

This IF is used to notify the gsmSCF of a call-related event (i.e. BCSM events as answer and disconnect) previousy
requested by the gsmSCF in a Request Report BCSM Event IF.

4.6.1.6.2 Information Elements
Information element name MO | MF | MT | VT [ NC | NP Description

Event Type BCSM M M M M M M [This IE specifies the type of event that is
reported.

Event Specific Information C C C C C C [This IE indicates the call related information

BCSM specific to the event.

Leg ID M M M M M M [This IE indicates the party in the call for
which the event is reported.

Misc Call Info M M M M M M [This IE indicates the DP type.
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If the Event Type BCSM |E contains either O_Answer or T_Answer, then the Event Specific Information BCSM |E
contains the following information elements:

Information element name MO | MF | MT | VT [ NC | NP Description

Destination Address M M M M M M |This IE specifies the destination address for
the call leg.

The NatureOfAddress indicator may contain
a national-specific value. For some national-
specific NatureOfAddress indicator values
the length of the digit part of destination
address may be zero.

OR - C C - - - |This IE indicates that the call was subject to
basic Optimal Routeing as specified in
3GPP TS 23.079 [19].

Forwarded Call - M C C - - |This IE indicates that the call has been
subject to a Call Forwarding supplementary
service.

Charge Indicator S S S S S S |This IE specifies the value which will be

stored in the Call Data Record. See ITU-T
Recommendation Q.763 [43].

Ext-Basic Service Code S S S S - - |This IE is used for SCUDIF calls.

It indicates the type of basic service, i.e.
teleservice or bearer service. It indicates the
service active at answer for the SCUDIF call
(as defined in 3GPP TS 23.172 [27]).

Ext-Basic Service Code 2 S S S S - - |This IE is used for SCUDIF calls.

It indicates the type of basic service, i.e.
teleservice or bearer service. It indicates the
service which is not active at answer for the
SCUDIF call (as defined in 3GPP

TS 23.172 [27)).

It shall be present if the negotiation of the
SCUDIF services resulted in both basic
services for the SCUDIF call. Otherwise
shall be absent.

If the Event Type BCSM |E contains either O_Mid_Call or T_Mid_Call, then the Event Specific Information BCSM |E
contains the following information element:

Information element name MO | MF | MT | VT NC NP Description

Midcall Info M - - M - - |This IE is described in a table below.

MidCall Info contains the following information elements:

Information element name MO | MF | MT | VT [ NC | NP Description

DTMF Digits Completed S,E - - S,E - - |This IE contains the detected mid-call digits.
This IE shall be present when triggering
takes place after the minimum number of
digits has been detected.

DTMF Digits Timeout S,E - - S,E - - |This IE contains the detected mid-call digits.
This IE shall be present when triggering
takes place before the minimum number of
digits has been detected.

If the Event Type BCSM | E contains one of Route_Select Failure, O_Busy, O_Disconnect or T_Disconnect, then the
Event Specific Information BCSM | E contains the following information element:

Information element name MO | ME [ MT [ VT NC NP Description

Cause C C C C C C |This IE indicates the cause.
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If the Event Type BCSM |E contains T_Busy, then the Event Specific Information BCSM | E contains the following
information elements:

Information element name MO | MF | MT | VT [ NC | NP Description
Cause C C C C - - |This IE indicates the cause.
Call forwarded - - C C - - |This IE indicates that the call may be

forwarded by the appropriate Call
Forwarding supplementary service or Call
Deflection supplementary service.

If T_Busy is reported from the GMSC, then
this IE shall be present in the following
cases:

- The event is triggered by the reception of
an FTN in the 2" Send Routeing Info ack
from the HLR;

- The event is triggered by the reception of
the Resume Call Handling information flow
from the VMSC.

If T_Busy is reported from the VMSC, then
this IE shall be present in the following
cases:

- The event is triggered by the invocation
of conditional call forwarding (Busy or
Not_Reachable);

- The event notification is triggered by the
invocation of Call Deflection.

Route Not permitted - - S - - - |This IE indicates that the further call setup
will not take place in this GMSC due to the
rules of basic optimal routeing. See 3GPP
TS 23.079 [19].

Forwarding Destination Number - - C C - - |This IE contains the Forwarded-to-Number
or the Deflected-to-Number. It shall be
present if the Call Forwarded IE is present.
Otherwise, it shall be absent.

If the Event Type BCSM |E contains T_No_Answer, then the Event Specific Information BCSM |E contains the
following information elements:

Information element name MO | ME [ MT [ VT NC NP Description

Call Forwarded - - C C - - |This IE indicates that the call may be
forwarded by the appropriate Call
Forwarding supplementary service.

If T_No_Answer is reported from the GMSC,
then this IE shall be present in the following
cases:

- The eventis triggered by the reception of
the Resume Call Handling information flow
from the VMSC.

If the T_No_Answer is reported from the
VMSC, then this IE shall be present in the
following cases:

- The event is triggered by the invocation
of conditional call forwarding (No_Answer).

Forwarding Destination Number - - C C - - |This IE contains the Forwarded-to-Number
or the Deflected-to-Number. It shall be
present if the Call Forwarded IE is present.
Otherwise, it shall be absent.

If the Event Type BCSM |E contains Call_Accepted, O_Term Seized, O_Change Of Position or
T_Change_Of Position, then the Event Specific Information BCSM | E contains the following information elements:

Information element name MO | MF | MT | VT [ NC | NP Description

Location Information C - - C - - |See subclause 4.6.1.8 with VLR Number IE
as '- (not applicable)'.
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NOTE  If gsmSCF doesnot arm DP O_Change Of Position, then the Location Information reported at DP
O_Term_Seized may be the same as the Location Information reported at DP Collected Information, even
when the subscriber has changed location between DP Collected Information and DP O_Term_Seized.

If the Event Type BCSM I|E contains O_Abandon, then the Event Specific Information BCSM |E contains the
following information elements:

Information element name MO | ME [ MT [ VT NC NP Description

Route Not Permitted - S - - - - | This IE indicates that the further call setup
will not take place in this MSC due to the
rules of basic optimal routeing. See 3GPP
TS 23.079 [19].

If the Event Type BCSM |E contains O_No_Answer, then the Event Specific Information BCSM |E is not included.

4.6.1.7 Initiate Call Attempt ack

46.1.7.1 Description

This IF isthe successful response to the Initiate Call Attempt IF.

4.6.1.7.2 Information Elements
Information element name NC NP Description
Supported CAMEL Phases M M |This IE indicates the CAMEL Phases supported.

Offered CAMEL4 Functionalities| M M |This IE is described in subclause 4.6.1.8.
This IE indicates the CAMEL phase 4 functionalities offered.

46.1.8 Initial DP

4.6.1.8.1 Description

This IF is generated by the gsmSSF when atrigger is detected at a DP in the BCSM, to request instructions from the
gsmSCF.

4.6.1.8.2 Information Elements

(Note: IEsin the NC columnsin this IF may need further study.)

Information element name MO | MF | MT | VT [ NC | NP Description

Additional Calling Party Number | C C C C - C [This IE contains the calling party number
provided by the access signalling system of
the calling user or received from the
gsmSCF due to the previous CAMEL
processing.
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Information element name

MT

VT

NC

Description

Called Party Number C M

This IE contains the number used to identify
the called party in the forward direction.

For MO and MF calls this IE is used in the
case of TDP Route_Select_Failure (this is
the destination number used to route the
call) and in the case of TDP Busy and TDP
No Reply (this is the MSISDN when the
destination number used for the call is an
MSRN, or in the case of unsuccessful call
establishment received from the HLR via the
MAP interface, otherwise it is the number
used to route the call).

For VT calls when there is no forwarding
pending this is the MSISDN received in the
Provide Roaming Number; if the MSISDN is
not available, the basic MSISDN is used.
For the MT and VT call case when there is
call forwarding or call deflection pending,
this is the MSISDN, i.e. not the forwarded-to
or deflected-to number.

If the Initial DP IF is sent at TDP
Route_Select_Failure or TDP
Analysed_Information then the
NatureOfAddress indicator may contain a
national-specific value. For some national-
specific NatureOfAddress indicator values
the length of the digit part of the destination
address may be zero.

Called Party BCD Number C -

This IE contains the number used to identify
the called party in the forward direction. It is
used for an MO call in all cases except in the
case of TDP Route_Select_Failure.

For the TDP Collected_Information, the
number contained in this IE shall be identical
to the number received over the access
network. It may e.g. include service selection
information, such as Oand # digits, or carrier
selection information dialled by the
subscriber.

For the TDP Analysed_Information, the
number contained in this IE shall be the
dialled number received over the network
access or received from a gsmSCF in a
Connect IF, Service selection information,
such as * and # digits may be present (see
subclause 4.2.1.2.2); carrier selection
information dialled by the subscriber is not
present.

Calling Party Number M C

This IE carries the calling party number to
identify the calling party or the origin of the
call.

Calling Partys Category M C

This IE indicates the type of calling party
(e.g., operator, pay phone, ordinary
subscriber).

CallGap Encountered C C

This IE indicates the type of gapping which
has been applied to the related call.

This IE shall be present only if a call gapping
context is applicable to the Initial DP IF.
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Information element name

MT

VT

NC

Description

Call Reference Number M M

This IE may be used by the gsmSCF for
inclusion in 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 VMSC 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 in the MT call
record in the terminating MSC.

For VT calls, the call reference number is set
by the GMSC and included in the RCF call
record in the GMSC and in the MT call
record in the terminating MSC.

For MF calls, the call reference number is
set by the GMSC and included in the CF
record in the forwarding MSC.

For the setting of the Call Reference
Number for NP calls, see the corresponding
call case above (MO, MT, VT or MF).

Cause C C

This IE indicates the cause specific to the
armed BCSM DP event. This IE is applicable
to DP Route_Select_Failure and

DP T_Busy. The cause may be used by the
gsmSCF to decide how to continue the call
handling.

Event Type BCSM M M

This IE indicates the armed BCSM DP
event, resulting in the Initial DP IF.

IMSI M M

This IE identifies the mobile subscriber.

For the NP case, the IMSI is mandatory if
the new party is initiated in an MO, MF, MT,
or VT call, otherwise it shall be absent.

IP SSP Capabilities

This IE indicates which SRF resources are
supported within the gsmSSF and are
available. If this |IE is absent, it indicates that
no gsmSRF is attached and available.

Location Information M -

This IE is described in a table below.

Location Number M C

For mobile originated calls this IE represents
the location of the calling party. For all other
call scenarios this IE contains the location
number received in the incoming ISUP
signalling.

MSC Address M M

For MO calls, the MSC Address carries the
international E.164 address of the serving
VMSC.

For MT calls, the MSC Address carries the
international E.164 address of the GMSC.
For VT calls, the MSC Address carries the
international E.164 address of the serving
VMSC.

For MF calls, the MSC Address carries the
international E.164 address of the
forwarding MSC.

For NP calls, see the corresponding call
case above (MO, MT, VT or MF).

GMSC Address - M

For MF 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.
For NPcalls, the GMSC Address is
mandatory if the new party is initiated in an
MF call or in a VT call, otherwise it shall be
absent. The GMSC Address carries the
international E.164 address of the GMSC.
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Information element name

MT

VT

NC

Description

Carrier S S

This IE is described in a table below.

This IE may be present when the VPLMN
and the HPLMN of the subscriber are both
North American.

For MO calls, this IE shall identify any carrier
that was explicitly selected by the calling
subscriber. If no carrier was explicitly
selected, this IE shall contain the calling
subscriber's subscribed carrier.

For MT and VT calls, the IE shall contain the
carrier subscribed to by the called
subscriber.

For MF calls, the IE shall contain the carrier
subscribed to by the forwarding subscriber.

Original Called Party ID C C

This IE carries the dialled digits if the call
has met call forwarding on the route to the
gsmSSF. This IE shall also be sent if it was
received from the gsmSCF due to previous
CAMEL processing.

Redirecting Party 1D C C

This IE indicates the directory number the
call was redirected from. This IE shall also
be sent if it was received from the gsmSCF
due to previous CAMEL processing.

Redirection Information C C

This IE contains forwarding related
information, such as the redirection counter.

Service Key M M

This IE indicates to the gsmSCF the
requested CAMEL Service. It is used to
address the required application within the
gsmSCF.

Subscriber State - -

This IE indicates the status of the MS. The
states are:

- CAMEL Busy: The MS is engaged on a
transaction for a mobile originating or
terminated circuit-switched call.

- Network Determined Not Reachable:
The network can determine from its internal
data that the MS is not reachable.

- Assumed Idle: The state of the MS is
neither "CAMEL Busy" nor "Network
Determined Not Reachable".

- Not provided from VLR.

Time And Timezone M M

This IE contains the time that the gsmSSF
was triggered, and the time zone in which
gsmSSF resides.

Call Forwarding SS Pending - -

If the Initial DP IF is sent from the GMSC,
then this IE shall be present in the following
cases:

- The GMSC has received an FTN in the
1st Send Routeing Info ack IF from the HLR.
- The GMSC has received an FTN in the
2nd Send Routeing Info ack IF from the HLR
and no relationship with the gsmSCF exists
at that moment.

- The GMSC has received the Resume
Call Handling IF from the VMSC and no
relationship with the gsmSCF exists at that
moment.

If the Initial DP IF is sent from the VMSC,
then this IE shall be present in the following
cases:

- Conditional call forwarding is invoked
and no relationship with the gsmSCF exists
at that moment.

- Call Deflection is invoked and no
relationship with the gsmSCF exists at that
moment.
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Information element name

MO

MF

VT

NC

NP

Description

Forwarding Destination Number

This |IE contains the Forwarded-to-Number
or the Deflected-to-Number. It shall be
present if the Call Forwarding SS Pending IE
is present, otherwise it shall be absent.

Service Interaction Indicators
Two

The IE is described in a table below.

This IE is present if it is received in the ISUP
message or due to previous CAMEL
processing.

CUG Index

See 3GPP TS 23.085 [22] for details of this
IE.

CUG Interlock Code

This |IE shall be set according to 3GPP

TS 23.085 [22] unless modified by the
gsmSCF via the Connect or Continue With
Argument IFs.

Outgoing Access Indicator

This IE shall be set according to the 3GPP
TS 23.085 [22] unless modified by the
gsmSCF via the Connect or Continue With
Argument IFs.

MS Classmark 2

This IE contains the MS classmark 2, which
is sent by the MS when it requests access to
setup the MO call or responds to paging in
the CS domain.

IMEI (with software version)

This IE contains the IMEISV (as defined in
3GPP TS 23.003 [7]) of the ME in use by the
served subscriber.

Supported CAMEL Phases

This IE indicates the CAMEL Phases
supported by the GMSC or the VMSC.

Offered CAMEL4 Functionalities

This IE is described in a table below.

This IE indicates the CAMEL phase 4
functionalities offered by the GMSC or the
VMSC.

Bearer Capability

This IE indicates the bearer capability
connection to the user. For a SCUDIF call
(as defined in 3GPP TS 23.172 [27]) this IE
indicates the Bearer Capability of the
preferred service.

Bearer Capability 2

This IE indicates the bearer capability of the
less preferred service for a SCUDIF call.

Ext-Basic Service Code

This IE indicates the basic service, i.e.
teleservice or bearer service. For a SCUDIF
call this IE indicates the basic service of the
preferred service.

Ext-Basic Service Code 2

This IE indicates the basic service of the
less preferred service for a SCUDIF call.

High Layer Compatibility

This IE indicates the high layer compatibility,
which will be used to determine the ISDN-
teleservice of a connected ISDN terminal.
For a SCUDIF call this IE indicates the high
layer compatibility of the preferred service.

High Layer Compatibility 2

This IE indicates the high layer compatibility
of the less preferred service for a SCUDIF
call.

Low Layer Compatibility

This IE indicates the low layer compatibility,
which will be used to determine the ISDN
bearer capability of a connected ISDN
terminal. For a SCUDIF call this IE indicates
the Low Layer Compatibility of the preferred
service.

Low Layer Compatibility 2

This IE indicates the low layer compatibility
of the less preferred service for a SCUDIF
call.

Offered CAMEL4 Functionalities contains the following information elements:

Information element name [Status|

Description
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Information element name |Status Description
Initiate Call Attempt S [This IE indicates that the gsmSCF may send to the gsmSSF the Initiate Call

Attempt IF.

Split Leg S |This IE indicates that the gsmSCF may send to the gsmSSF the Split Leg IF.

Move Leg S |This IE indicates that the gsmSCF may send to the gsmSSF the Move Leg IF.

Disconnect Leg S [This IE indicates that the gsmSCF may send to the gsmSSF the Disconnect
Leg IF.

Entity Released S [This IE indicates that the gsmSSF will send to the gsmSCF the Entity Released
IF, when appropriate.

DFC With Argument S [This IE indicates that the gsmSCF may send to the gsmSSF the Disconnect
Forward Connection With Argument IF.

Play Tone S |This IE indicates that the gsmSCF may send to the gsmSSF the Play Tone IF.

DTMF Mid Call S |This IE indicates that the gsmSCF may instruct the gsmSSF to arm the
O_MidCall or T_MidCall DP. The gsmSCF may instruct the gsmSSF to
automatically re-arm the DP, when encountered.

Charging Indicator S |This IE indicates that the Charge Indicator IE may be present in the Event
Report BCSM IF reporting the O_Answer or T_Answer DP.

Alerting DP S |This IE indicates that the gsmSCF may instruct the gsmSSF to arm the
O_Term_Seized or Call_Accepted DP.

Location At Alerting S [This IE indicates that the Location Information IE shall be present (if available)
in the Event Report BCSM IF reporting the O_Term_Seized or Call_Accepted
DP.

Change Of Position DP S [This IE indicates that the gsmSCF may instruct the gsmSSF to arm the
O_Change_Of_Position or T_Change_Of_Position DPs. The gsmSCF may
instruct the gsmSSF to automatically re-arm the DP, when encountered.

OR Interactions S [This IE indicates that the gsmSCF may send to the gsmSSF the Basic OR
Interrogation Requested IE in the Connect or Continue With Argument IF.
This IE indicates that the Route Not Permitted IE may be present in the Event
Report BCSM IF reporting the O_Abandon DP.

Warning Tone Enhancements S [This IE indicates that the gsmSCF may send to the gsmSSF the Burstlist IE
(within the Audible Indicator IE) in an Apply Charging IF.

CF Enhancements S |This IE indicates that the Forwarding Destination Number |IE may be present in

the Event Report BCSM IF reporting the T_Busy or T_No_Answer DP.

Location Information is defined in 3GPP TS 23.018 [12]. The following differences apply:

Information element name MO | MF | MT | VT NC NP Description
Location Number - - C C - - |See 3GPP TS 23.018 [12].
Service area ID C,E - CE | CE - - |See 3GPP TS 23.018 [12].
Cell ID C,E - CE | CE - - |See 3GPP TS 23.018 [12].
Geographical information C - C C - - |See 3GPP TS 23.018 [12].
Geodetic information C - C C - - |See 3GPP TS 23.018 [12].
VLR number M - C M - - |See 3GPP TS 23.018 [12].
Age Of location information M - C C - - |See 3GPP TS 23.018 [12].
Current Location Retrieved - - - - - - |Not applicable
Location area ID C,E - CE | CE - - [See 3GPP TS 23.003 [7].
Selected LSA Identity S - S S - - |This IE indicates the LSA identity associated

with the current position of the MS. It shall
be present if the LSA ID in the subscriber
data matches the LSA ID of the current cell.
In the case of multiple matches the LSA ID
with the highest priority shall be present.
See 3GPP TS 23.073 [18].

This IE shall be present if available and
SoLSA is supported, otherwise it shall be
absent.
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Carrier contains the following information elements:
Information element name MO | MF | MT | VT [ NC | NP Description
Carrier Identification Code M M M M - M [This IE uniquely identifies a North American
long distance catrrier.
Carrier Selection Information M M M M - M [This IE indicates the way the carrier was

selected, i.e.:
- dialled
- subscribed

Service Interaction Indicators Two contains the following information elements:

Information element name MO | ME [ MT | VT NC NP Description

Forward Service Interaction C C C C - C |This IE is described in a table below.

Indicator

HOLD Treatment Indicator C - - C - C [This IE indicates whether the CAMEL
subscriber can invoke HOLD for the call.

CW Treatment Indicator C - - C - C |This IE indicates whether CW can be
applied for a call to the CAMEL subscriber
whilst this call is ongoing.

ECT Treatment Indicator C - - C - C |This IE indicates whether the call leg can
become part of an ECT call initiated by the
CAMEL subscriber.

Forward Service Interaction Indicator contains the following information elements:

Information element name MO | MF | MT | VT [ NC | NP Description

Conference Treatment Indicator | C C C C - C [This IE indicates whether the call leg can
become part of a MPTY call initiated by the
called subscriber.

Call Diversion Treatment C C C C - C [This IE indicates whether the call can be

Indicator forwarded using the Call Forwarding or Call
Deflection supplementary services.

4.6.1.9 Move Leg ack

46.1.9.1 Description

This IF isthe successful response to the Move Leg IF.

46.1.9.2 Information Elements

This IF contains no information elements.

4.6.1.10 Split Leg ack

4.6.1.10.1 Description

This IF isthe successful response to the Split Leg IF.

46.1.10.2 Information Elements

This IF contains no information elements.
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4.6.2 gsmSCF to gsmSSF information flows
46.2.1 Activity Test

46.2.1.1 Description

This IF 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 appropriate action.

46.2.1.2 Information Elements

This IF contains no information elements.
4.6.2.2 Apply Charging

46.2.2.1 Description

This IF is used to instruct the gsmSSF to apply charging mechanisms to control the call duration.

4.6.2.2.2 Information Elements

Information element name MO | MF | MT | VT [ NC | NP Description
ACh Billing Charging M M M M M M [This IE specifies the charging related
Characteristics information to be 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 M M |This IE shall be reflected in the
corresponding IE of the Apply Charging
Report IF. This IE has no effect on the
charging procedures in the MSC.

ACh Charging Address M M M M M M [This IE identifies the call party to which the
Apply Charging IF applies.
This IE is described in a table below.

ACh Billing Charging Characteristics contains the following information element:

Information element name MO | MF | MT | VT [ NC | NP Description
Time Duration Charging M M M M M M [This IE is described in a table below.

Time Duration Charging contains the following information elements:

Information element name MO | MF | MT | VT NC NP Description
Max Call Period Duration M M M M M M [This IE indicates the maximum call period
duration timer.
Tariff Switch Interval (0] 0] 0] o] (0] O |This IE indicates the tariff switch time until

the next tariff switch applies for this call leg.

Release If Duration Exceeded (0] (0] (0] (0] (0] O |This IE indicates that the call leg, SRF
connection or Temporary connection shall
be released when the Max call Period
Duration expires. The cause used in the
Release IF shall be "normal unspecified".
The default handling is to continue the call.

Audible Indicator O - (@) (@) O O |This IE is described in a table below.

Audible Indicator | E contains the following information elements:

Information element name MO | MF | MT | VT NC NP Description

Tone E - E E E E |This IE indicates that a fixed sequence of
tones shall be played to the CAMEL
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subscriber. In the NC case, the first party
created will receive the warning tone. If
present, this IE indicates that 30 seconds
before the Max Call Period Duration timer
expires, a fixed sequence of tones
consisting of 3 tones of 900 Hz, with a 200
milliseconds tone duration and a 200
milliseconds intertone duration shall be
played.

Burstlist E - E E E E |This IE is described in the table below.
This IE indicates a variable sequence of
bursts that shall be played during the call
period to the CAMEL subscriber. In the NC
case, the first party created will receive the
warning tone.

Burdtlist | E contains the following information elements:

Information element name | Status Description
Warning Period M This IE indicates the time, before the Max Call Period Duration timer expires,
when the Play Burst List IE shall start.
Number Of Bursts M  [This IE indicates the number of bursts to be played. There may be up to three
bursts.

Burst Interval This |IE indicates the time interval between successive bursts.

Number Of Tones In Burst This IE indicates the number of tones to be played in each burst. There may

be up to three tones per burst. The tone is fixed to 900 Hz.

Tone Duration This IE indicates the duration of a tone in a burst.

Z L =ZIL

Tone Interval This |IE indicates the time interval between successive tones in a burst.

NOTE  Servicelogic designers should note that the total duration of the Burst List should not exceed the
WarningPeriod | E, otherwise an incomplete Burst List will be played to the served party.

ACh Charging Address contains the following information elements:

Information element name MO | MF | MT | VT | NC | NP Description

Leg ID E E E E E E |This IE indicates that the Apply Charging IF
applies to the specified leg.

SRF Connection E E E E E E |This IE indicates that the Apply Charging IF
applies to the Temporary Connection or SRF
Connection

4.6.2.3 Call Gap

4.6.2.3.1 Description

This IF is used to activate/modify/remove a call gap mechanism in the gsmSSF. The call gap mechanismis used to
reduce the rate at which specific service requests are sent to a gsmSCF.

A Call Gap IF can only be sent on an opened dial ogue between a gsmSCF and a gsmSSF.

It is possible to have several call gapping conditions applicable to the same gsmSSF (i.e. each conditions was activated
for adefined Service (identified by the service Key) by a defined gsmSCF (identified by the gsmSCF address).

4.6.2.3.2 Information Elements
Information element name | Status Description
Gap Criteria M [This IE specifies the criteria for a call to be subject to call gapping.
Gap Indicators M [This IE indicates the gapping characteristics.
Control Type O [This IE indicates the reason for activating call gapping.

The value "gsmSCF Overloaded" indicates that an automatic congestion
detection and control mechanism in the gsmSCF has detected a congestion
situation.

ETSI




3GPP TS 23.078 version 5.11.0 Release 5

448 ETSI TS 123 078 V5.11.0 (2006-06)

Information element name

Status

Description

The value "Manually Initiated" indicates that the service and/or network/service
management centre has detected a congestion situation, or any other situation
that requires manually initiated controls.

The Control Type "Manually Initiated" will have priority over a "gsmSCF
Overloaded" call gap.

Note that Non-IN controlled traffic control mechanism can also apply to an
exchange with the gsmSSF functionality. As the non-IN controlled traffic
control is within the MSC, this traffic control has implicit priority over the IN
controlled traffic control. The non-IN controlled traffic control may also have
some influence on the IN call. Therefore it is recommended to take measures
to coordinate several traffic control mechanisms. The non-IN controlled traffic
control and co-ordination of several traffic control mechanisms are out of the
scope of the present document.

Gap Treatment

This IE indicates how calls that were rejected due to the call gapping condition
and have Default Call Handling as "Release Call" shall be treated.

Gap Criteria contains one of the following information elements:

Information element name

Status

Description

Basic Gap Criteria

OE

This IE is a choice of various basic criteria.

Compound Gap Criteria

OE

This IE is a choice of various criteria including a gsmSCEF ID.

Compound Gap Criteria contains the following information elements:

Information element name

Status

Description

Basic Gap Criteria

M

This IE is a choice of various criteria.

gsmSCF ID

0]

This IE contains the address of the gsmSCF which initiated the Call Gapping.

Basic Gap Criteria contains one of the following information elements:

Information element name

Status

Description

Called Address

O,E

This IE contains a string of digits. For each call attempt where the leading
digits of the dialled number match this specific value, the call gapping
treatment shall be applied to the call.

Service

OE

This IE contains a service key value. For each call attempt where the service
key match this specific value, the call gapping treatment shall be applied to the
call.

Called Address And Service

OE

This IE contains a specific string of digits and a service key value. For each
call attempt where the leading digits of the dialled number and the service key
of a call match these specific values, the call gapping treatment shall be
applied to the call.

Calling Address And Service

OE

This IE contains a specific string of digits and a service key value. For each
call attempt where the leading digits of the calling party number and the
service key match these specific values, the call gapping treatment shall be
applied to the call.

Gap Indicators contains the following information elements:

Information element name

Status

Description

Duration

M

This IE specifies the total time interval during which call gapping for the
specified gap criteria will be active.

A duration of 0 indicates that gapping is to be removed.

A duration of -2 indicates a network specific duration.

Other values indicate the duration in seconds.

Interval

This IE specifies the minimum time between calls being allowed through.
An interval of 0 indicates that calls meeting the gap criteria are not to be
rejected.

An interval of -1 indicates that all calls meeting the gap criteria are to be
rejected.

Other values indicate the interval in milliseconds.
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Gap Treatment contains one of the following elements:

Information element name | Status Description
Information To Send O,E [This IE indicates an announcement or a tone to be sent to the calling party. At
the tone or announcement, the call shall be released.
Release Cause O,E |[If the call is to be released, this IE indicates the specific cause value to be sent
in the Release IF. See ETSI EN 300 356-1 [40] for the coding.

Information To Send contains one of the following elements:

Information element name | Status Description
In-band Info O,E |This IE specifies the in-band information to be sent.
Tone O,E [This IE specifies a tone to be sent to the end-user.

In-band Info contains the following information elements:

Information element name | Status Description
Message ID M  |This IE is described in a table below.
This IE indicates the message(s) to be sent.
Message Duration O |This parameter indicates the maximum time in seconds that the message shall
be played/repeated. ZERO indicates endless repetition.

Message Id contains the following element;

Information element name | Status Description
Elementary Message 1D O |This IE indicates a single announcement.
4.6.2.4 Call Information Request
46.2.4.1 Description

This IF is used to request the gsmSSF to record specific information about asingle call party and report it to the
gsmSCF (with a Call Information Report IF).

4.6.2.4.2 Information Elements

Information element name | Status Description

Requested Information Type Listf M |This IE is described in a table below.
This IE specifies a list of specific items of information which are requested.

Leg ID M |This IE indicates the party in the call for which the information shall be
collected.

Reguested Information Type List contains the following information elements:

Information element name | Status Description

Call Attempt Elapsed Time @) This IE indicates that the Call Attempt Elapsed Time is requested 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 Time in the Call
Information Report shall be set to 0.

Call Stop Time O |This IE indicates that the Call Stop Time is requested in the Call Information
Report.
Call Stop Time is the time stamp when the connection is released.

Call Connected Elapsed Time O |This IE indicates that the Call Connected Elapsed Time is requested 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 the Initial
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Information element name | Status Description
DP IF and the release of that party.
Release Cause O |This IE indicates that the Release Cause for the call party is requested in the
Call Information Report.

46.25 Cancel

46.25.1 Description
This IF is used by the gsmSCF to request the gsmSSF to cancel all EDPs and reports.

4.6.2.5.2 Information Elements
Information element name | Status Description
All Requests M  |This IE indicates that all active requests for the Event Report BCSM, Apply
Charging Report and Call Information Report IFs shall be cancelled.

4.6.2.6 Connect

46.2.6.1 Description

This IF is used 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.

The gsmSCF shall not send this IF when there is a CSA with asingle call segment which includes only leg 1.

4.6.2.6.2 Information Elements
Information element name MO | MF | MT | VT [ NC | NP Description
Alerting Pattern - - @) O - - |This IE indicates the kind of Alerting Pattern
to be applied.
Calling Partys Category (0] o o o (@) O |This IE indicates the type of calling party

(e.g., operator, pay phone, ordinary
subscriber).

Destination Routing Address M M M M M M [This IE contains the called party number
towards which the call is to be routed.

The NatureOfAddress indicator may contain
a national-specific value. For some national-
specific NatureOfAddress indicator values
the length of the digit part of the destination
address may be zero. The gsmSCF may use
national-specific NatureOfAddress indicator
values of the gsmSSF country.

Generic Number (0] o o o (0] O |This IE 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.

Carrier O (@) (@) (@) (@) O |This IE is described in a table below.

NA Originating Line Information (0] (0] (0] (0] 0] O |This IE identifies the type of number in the
Charge Number (e.g. subscriber versus
PLMN operator number).

Charge Number (0] (0] (0] (0] (0] O |This IE identifies the chargeable number for
the usage of a North American carrier.

O-CSI Applicable - - (@) (@) - - |This IE indicates that the O-CSlI, if present
shall be applied on the outgoing leg.

Original Called Party ID (0] @) @) @) (0] O |This IE carries the dialled digits if the call

has met call forwarding on route to the
gsmSSF or is forwarded by the gsmSCF.
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Information element name MO | MF | MT | VT NC NP Description
Leg To Be Connected S S S S S S [This IE indicates the leg to which the
Connect IF applies.
The gsmSCF shall include this IE if:
- The CSA has more than one call segment,
or
- The CSA has a single call segment, which
contains:
- one leg, which is not leg 2; or
- two legs, which are not leg 1 and leg 2,
or
- more than two legs.
Otherwise this IE may be present or absent
as required by the service logic.
This IE shall not indicate legl.
Redirecting Party ID (0] (@) (0] (@) (0] O |This IE indicates the directory number the
call was redirected from.
Redirection Information (@) (0] (0] (0] (@) O |This IE contains forwarding related
information, such as redirecting counter.
Suppression Of Announcements| - - (@) (@) (0] O |This IE indicates that announcements or
tones generated as a result of unsuccessful
call establishment shall be suppressed.
Service Interaction Indicators (0] 0] 0] 0] (0] O |This IE is described in a table below.
Two
CUG Interlock Code 0] (0] (0] (0] o O |See 3GPP TS 23.085 [22] for details of this
IE.
Outgoing Access Indicator o (0] (0] (0] o O |See 3GPP TS 23.085 [22] for details of this
IE.
Basic OR interrogation (0] 0] - - (0] O |This IE indicates that a Basic Optimal
requested Routeing interrogation is requested for the
call. If Basic Optimal Routeing is successful,
this will be reported to the gsmSCF in the
Answer event report.
This IE shall be ignored if the VMSC
associated with the gsmSSF does not
support Basic Optimal Routeing.
This IE shall be ignored if it is received in a
gsmSSF which is handling the MF call case
in the GMSC function of the forwarding
subscriber.
Carrier contains the following information elements:
Information element name MO | MF | MT | VT NC NP Description
Carrier Identification Code M M M M M M [This IE uniquely identifies a North American
long distance carrier.
Carrier Selection Information M M M M M M [This IE indicates the way the carrier was

selected e.g.:
- dialled;
- subscribed.

Service Interaction Indicators Two contains the following information elements:

Information element name MO | MF | MT | VT [ NC | NP Description

Forward Service Interaction (0] 0] 0] 0] (0] O |This IE is described in a table below.

Indicator

Backward Service Interaction (0] 0o @) o - - |This IE is described in a table below.

Indicator

HOLD Treatment Indicator (@) - - (0] - - |This IE allows the gsmSCF to disallow the
invocation of HOLD by the CAMEL
subscriber.

CW Treatment Indicator O - - o - - |This IE allows the gsmSCF to disallow the
invocation of CW for a call to the CAMEL
subscriber whilst this call is ongoing.

ECT Treatment Indicator 0] - - o] - - |This IE allows the gsmSCF to disallow the
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Information element name MO | MF | MT | VT NC NP Description
call leg to become part of an ECT call
initiated by the CAMEL subscriber.
Connected number treatment (0] o o o - - |This IE indicates the treatment of the
indicator connected number at the originating side.
Non-CUG Call (0] o o o (0] O |This IE indicates that no parameters for

CUG should be used for the call (i.e. the call
should be a non-CUG call).

Shall be absent if one or more of CUG
Interlock Code and Outgoing Access
Indicator is present in the IF.

Forward Service Interaction Indicator contains the following information elements:

Information element name MO | ME [ MT | VT NC NP Description

Conference Treatment Indicator | O o o o (0] - |This IE allows the gsmSCF to disallow the
call leg to become part of a MPTY call
initiated by the CAMEL subscriber.

Call Diversion Treatment (0] (0] (0] (0] (0] - |This IE allows the gsmSCF to disallow the

Indicator Call Forwarding or Call Deflection
supplementary services for this call.

Calling Party Restriction (0] @) @) @) (0] O |This IE allows the gsmSCF to mark the CLI

Indicator as Restricted for the call.

Backward Service Interaction Indicator contains the following information elements:

Information element name MO | MF | MT | VT [ NC | NP Description
Conference Treatment Indicator | O o o o - O |This IE allows the gsmSCF to disallow the
call leg to become part of a MPTY call
initiated by the calling subscriber.
Call Completion Treatment (0] 0] 0] 0] - O |This IE allows the gsmSCF to disallow a
Indicator CCBS request to be made for the call. See
also 3GPP TS 23.093 [26] for description.

4.6.2.7

46.2.7.1

Description

Connect To Resource

This IF isused to connect a call from the gsmSSF to a gsmSRF.

4.6.2.7.2 Information Elements
Information element name | Status Description
Resource Address M  |This IE indicates the address of the gsmSRF to which the connection shall be

established. It is described in a table below.

Service Interaction Indicators O |This IE indicates whether or not a bothway through connection is required

Two between the call segment and thecalling party. When there is no calling party
connected to the call segment, then the gsmSSF shall ignore this IE, if
received. The handling when this IE is not present is defined in ETSI
EN 301 070-1 ([41)).

Call Segment ID M |This IE indicates the call segment to be connected to the resource. The

subsequent user interaction shall apply to all parties connected to the call
segment.

Resource Address contains the following information elements:

Information element name

Status

Description

IP Routing Address

E

This IE indicates the routeing address to set up a connection between the call
segment and the gsmSRF.

None

E

This IE indicates that the call segment shall be connected to a predefined
gsMSRF.
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46.2.8 Continue

46.2.8.1 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.

The gsmSCF may send this operation only when there isa CSA with asingle call segment which includes:
- onlyleg1,or
- onlyleg?2, or
- leg 1l andleg 2 but no other legs.

4.6.2.8.2 Information Elements

This IF contains no information elements.
4.6.2.9 Continue With Argument

46.29.1 Description

This IF requests the gsmSSF to continue the call processing with modified information at the DP at which it previously
suspended call processing to await gsmSCF instructions or to continue call processing after a Call Party Handling IF
was received. The gsmSSF completes DP processing if necessary, 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.

This IF may also be used to continue call processing after an Initiate Call Attempt IF and Call Party Handling IF.

The gsmSCF can send modified call information at DP Collected Info and at DP Analysed Info, aslisted in the MO
and MF columns in subclause 4.6.2.9.2.

The gsmSCF can send modified call information at DP Termination Attempt_Authorised, aslisted inthe MT and VT
columnsin subclause 4.6.2.9.2.

The gsmSCF can send modified call information immediately after sending an Initiate Call Attempt IF, aslisted in the
NC and NP columns in subclause 4.6.2.9.2.

In all other cases, Continue With Argument shall contain no other |E than Leg ID or Call Segment ID.

When this IF is used to resume the processing of an Initiate Call Attempt IF, then aLeg ID shall beincluded and Call
Segment 1D shall be absent.

When this IF is used to resume the processing of a Call Party Handling IF, then a Call Segment ID shall be included and
Leg ID shall be absent.

When this I F is used to resume processing after an EDP-R or TDP-R, then aLeg ID shall be included and Call Segment
ID shall be absent. The following exception exists: if this IF is used to resume processing after an EDP-R or TDP-R in
one of the following scenarios:

- the CSA has one Call Segment only, which includesleg 1 only;

the CSA has one Call Segment only, which includesleg 2 only;
- the CSA hasone Call Segment only, which includesleg 1 and leg 2, but no other legs;
then, the Leg ID may be present or absent, as required by the Service Logic.
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Information element name

MO

MF

VT

NP

Description

Alerting Pattern

This IE indicates the kind of Alerting Pattern
to be applied.

Calling Partys Category

O

@)

This IE indicates the type of calling party
(e.g., operator, pay phone, ordinary
subscriber).

Generic Number

This IE contains the generic number. It is
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.

Carrier

This IE is described in a table below.

NA Originating Line Information

This IE identifies the type of number in the
Charge Number (e.g. subscriber versus
PLMN operator number).

Charge Number

This IE identifies the chargeable number for
the usage of a North American carrier.

Suppression Of Announcements

@]

This IE indicates that announcements or
tones generated as a result of unsuccessful
call establishment shall be suppressed.

Service Interaction Indicators
Two

This IE is described in a table below.

CUG Interlock Code

See 3GPP TS 23.085 [22] for details of this
IE.

Outgoing Access Indicator

See 3GPP TS 23.085 [22] for details of this
IE.

Basic OR Interrogation
Requested

o] O] O] O

O] O O] ©O

o]l O] O] O

0,S

This IE indicates that a Basic Optimal
Routeing interrogation is requested for the
call. If Basic Optimal Routeing is successful,
this will be reported to the gsmSCF in the
Answer event report.

This IE shall be ignored if the VMSC
associated with the gsmSSF does not
support Basic Optimal Routeing.

This IE shall be ignored if it is received in a
gsmSSF which is handling the MF call case
in the GMSC function of the forwarding
subscriber.

For an NP call leg, this IE can only be
included if the original call was an MO or NC
call.

Leg ID

O,E

O,E

O,E

O,E

OE

O,E

This IE indicates the party for which call
processing is to be resumed.

Call Segment ID

O,E

O,E

O,E

O,E

O,E

O,E

This IE indicates the call segment for which
call processing is to be resumed.

Suppress O-CSlI

This IE indicates that O-CSlI shall be
suppressed for the forwarding leg or
deflecting leg.

Suppress D-CSI

This IE indicates that D-CSI shall be
suppressed for the new call leg. This IE can
only be included if this IE is sent to the
VMSC or GMSC of the CAMEL subscriber.

Suppress N-CSI

This IE indicates that N-CSI shall be
suppressed for the new call leg.

Suppress Outgoing Call Barring

This IE indicates that Outgoing Call Barrings
for the created leg shall be suppressed. This
IE can only be included if the Initiate Call
Attempt IF is sent to the VMSC of the
CAMEL subscriber.

Carrier contains the following information elements:

Information element name

MO

MF

MT

VT

Description

Carrier ldentification Code

M

M

M

This IE uniquely identifies a North American
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Information element name MO | MF | MT | VT NC NP Description
long distance carrier.
Carrier Selection Information M M M M M M |This IE indicates the way the carrier was

selected, i.e.:
- dialled
- subscribed

Service Interaction Indicators Two contains the following information elements:

Information element name MO | MF | MT | VT [ NC | NP Description

Forward Service Interaction (0] 0] 0] 0] (0] O |This IE is described in a table below.

Indicator

Backward Service Interaction (0] o o o - - |This IE is described in a table below.

Indicator

HOLD Treatment Indicator @) - - (0] - - |This IE allows the gsmSCF to disallow the
invocation of HOLD by the CAMEL
subscriber.

CW Treatment Indicator (0] - - 0] - - |This IE allows the gsmSCF to disallow the
invocation of CW for a call to the CAMEL
subscriber whilst this call is ongoing.

ECT Treatment Indicator (0] - - o - - |This IE allows the gsmSCF to disallow the
call leg to become part of an ECT call
initiated by the CAMEL subscriber.

Connected Number Treatment (0] 0] 0] 0] - - |This IE indicates the treatment of the

Indicator connected number at the originating side.

Non-CUG Call (0] O - - - O |This IE indicates that no parameters for
CUG should be used for the call (i.e. the call
should be a non-CUG call).

This IE shall be absent if one or more of
CUG Interlock Code and Outgoing Access
Indicator are present in the IF.

Forward Service Interaction Indicator contains the following information elements:

Information element name MO | ME [ MT [ VT NC NP Description

Conference Treatment Indicator | O o o o (0] O |This IE indicates whether the call leg can
become part of a MPTY call initiated by the
called subscriber.

Call Diversion Treatment (0] 0] 0] 0] (0] O |This IE indicates whether the call can be

Indicator forwarded using the Call Forwarding or Call
Deflection supplementary services.

Calling Party Restriction (0] @) @) @) (0] O |This IE allows the gsmSCF to mark the CLI

Indicator as Restricted for the call.

Backward Service Interaction Indicator contains the following information elements:

Information element name MO | MF | MT | VT [ NC | NP Description
Conference Treatment Indicator | O (0] (0] (0] - - |This IE indicates if the call leg can become
part of a MPTY call initiated by the calling
subscriber.
Call Completion Treatment (0] o o o - - |This IE indicates whether a CCBS request
Indicator can be made for the call. See also 3GPP
TS 23.093 [26] for description.
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46.2.10 Disconnect Forward Connection
4.6.2.10.1 Description
This|Fisused:

- to disconnect a connection with a gsmSRF previously established with a Connect To Resource IF;
- todisconnect an initiating gsmSSF from an assisting gsmSSF and its associated gsmSRF. The IF is sent to the
initiating gsmSSF.
4.6.2.10.2 Information Elements

This IF contains no information elements.
4.6.2.11 Disconnect Forward Connection With Argument

46.2.11.1 Description
ThisIF isused in the following two cases:

1) To clear aconnectionto agsmSRF: This|F isused to explicitly disconnect a connection to aresource (gsmSRF)
established previously with a Connect To Resource or an Establish Temporary Connection IF. It isused for a
forward disconnection from the gsmSSF.

2) Toclear aconnection to an assisting SSF: This IF is sent to the non-assisting SSF of apair of SSFsinvolved in
an assist procedure. It is used to disconnect the temporary connection between the initiating SSF and the

assisting SSF.
4.6.2.11.2 Information Elements
Information element name | Status Description
Call Segment ID M  |This IE indicates the call segment in the call to be disconnected from the
resource or the temporary connection.

4.6.2.12 Disconnect Leg

46.2.12.1 Description

This IF is used to request the gsmSSF to release a specific leg associated with the call at any phase. All other legsin this
call areretained. If the last leg of the call segment is disconnected, then the call segment is deleted.

4.6.2.12.2 Information Elements
Information element name | Status Description
Leg To Be Released M [This IE indicates the party in the call to be released.
Release Cause O [This IE indicates to the gsmSSF the reason for releasing the identified party.
This may be used by the MSC or GMSC for generating specific tones to the
party to be released or to fill in the "cause" IE in the Release IF.

4.6.2.13 Establish Temporary Connection

4.6.2.13.1 Description

This IF is used 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.
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4.6.2.13.2 Information Elements

Information element name | Status Description
Assisting SSP IP Routing M  |This IE indicates the destination address of the gsmSRF or assisting gsmSSF
Address for the assist procedure. As a network operator option, the Assisting gsmSSF

IP Routing Address may contain embedded within it, a "Correlation ID" and
"gsmSCF ID", but only if "Correlation ID" and "gsmSCF ID" are not specified
separately.

Correlation 1D O |This IE is used 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.

Carrier This IE is described in a table below.

NA Originating Line Information This IE identifies the type of number in the Charge Number (e.g. subscriber

versus PLMN operator number).

Charge Number This IE identifies the chargeable number for the usage of a North American

carrier.

gsmSCF ID This IE indicates the gsmSCF identifier.

O|0|] O 0|0

Service Interaction Indicators This IE indicates whether or not a bothway through connection is required
Two between the call segment and the calling party. When there is no calling party
connected to the call segment, then the gsmSSF shall ignore this IE, if
received. The handling when this IE is not present is defined in ETSI

EN 301 070-1 [41].

Call Segment ID M [This IE indicates the call segment to be connected to the resource. The
subsequent user interaction shall apply to all parties connected to the call
segment.

Carrier contains the following information elements:

Information element name | Status Description
Carrier Identification Code M [This IE uniguely identifies a North American long distance carrier.
Carrier Selection Information M [This IE indicates the way the carrier was selected, i.e.:
- dialled;
- subscribed.

4.6.2.14 Furnish Charging Information

4.6.2.14.1 Description

This IF is used to request the gsmSSF to include call related information in the CAMEL specific logical call record. The
logical call record is created when the Furnish Charging Information |F isreceived and alogical cal record for that leg
does not exist. For modelling purposes the logical call record is buffered in the gsmSSF. The gsmSSF compl etes logical
call records as defined in the SDLs. Once the logical call record is completed, then the free format data are moved to the
corresponding CDR and the logical call record is deleted.

The gsmSCF can send multiple concatenated Furnish Charging Information I Fs 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 IFs. If there are
incompl ete free format data and new Furnish Charging Information | F(s) iS/are received to overwrite the non-compl eted
data, then the non-complete data are discarded and the gsmSCF can send another 160 octets per leg. The SDLs of the
present document define when logical call records are completed. After the completion the gsmSCF can send another
160 octets of the free format data in one or more Furnish Charging Information | Fs for the called leg.

4.6.2.14.2 Information Elements

Information element name | Status Description
FCI Billing Charging M  |This IE is described in a table below.
Characteristics

FCI Billing Charging Characteristics contains the following information element:
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Information element name | Status Description
FCIBCCCAMEL Sequence 1 M [This IE is described in a table below.

FCIBCCCAMEL Sequence 1 contains the following information elements:

Information element name | Status Description
Free Format Data M  [This IE contains the free format data to be inserted in the CAMEL logical call
record.
Party To Charge M  [This IE indicates the party for whom a CAMEL logical call record will be
created.
Append Free Format Data O |This IE indicates that the gsmSSF shall append the free format data to the

logical call record.

- Ifthis IE is present 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.

- Ifthis IE is absent or indicates "Overwrite", then the gsmSSF shall
overwrite all free format data already present in the logical call record for that
leg of the call, by the free format data received in this IF.

If no logical call record exists for that leg of the call, then the gsmSSF shall
ignore this IE.

4.6.2.15 Initiate Call Attempt

4.6.2.15.1 Description

This IF is used to request the gsmSSF to create a new party in an existing call (NP), or to create a completely new call
(NC). The created leg is an originating call. The address information provided by the gsmSCF is used.

4.6.2.15.2 Information Elements
Information element name NC NP Description
Destination Routeing Address M M |This IE contains the called party number towards which the call is to be
routed.

For calls to an MS this can e.g. be (but shall not be limited to) the
MSISDN (for routeing via a GMSC) or the MSRN received from the HLR
(for routeing direct to the VMSC).

Calling Party Number M - |This IE identifies which number shall be regarded as the calling party for
the created call.

Leg To Be Created M M |This IE indicates the legID to be assigned to the newly created party. The
leg ID shall be 3 or higher.

New Call Segment M M |This IE indicates the CS ID to be assigned to the newly created call
segment.

Call Reference Number M - |This IE may be used by the gsmSCF for inclusion in a network optional

gsmSCF call record. The call reference number is included by the MSC
in the call record.

gsmSCF Address M - |This IE contains the address of the gsmSCF which initiated the new call.
This IE is required for a unique Call Reference.
Suppress T-CSlI o O [This IE indicates that T-CSI shall be suppressed on the terminating leg.

4.6.2.16 Move Leg

4.6.2.16.1 Description
This IF requests the gsmSSF to move aleg to CSID1. After the move the source call segment is del eted.

In moving the specified leg, the conditions of the leg: the armed EDPs, the Apply Charging Report pending, the Stored
e-parameters, the Non-completed CAMEL logical call records, and the Call Information Report pending, are also
applied for the same leg after the move.
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4.6.2.16.2 Information Elements
Information element name | Status Description
Leg ID To Move M |This IE indicates the leg that shall be moved.

4.6.2.17 Play Tone

46.2.17.1 Description

ThisIF isused to play avariable sequence of tones to a particular leg or call segment using the M SC's tone generator.
Refer to subclause 4.5.7.1.2 for a graphical representation of the variable sequence of tones.

In order to avoid tone bursts being played in close succession to the same party or group of parties, the gsmSCF is
responsible for careful use of this IF especially when warning tones have been scheduled using the Apply Charging IF.

4.6.4.17.2 Information Elements
Information element name | Status Description
Leg or Call Segment M  |This IE is described in a table below.
This IE indicates the leg or call segment.
Burst List M  [This IE is described in a table below.
This IE indicates a variable sequence of bursts.

Leg or Call Segment contains the following information elements:

Information element name | Status Description
Call Segment ID E |This IE indicates the call segment to which tones shall be played.
Leg ID E |This IE indicates the leg to which tones shall be played.

Burst List contains the following information elements:

Information element name | Status Description
Number of bursts M |This IE indicates the number of bursts to be played. There may be up to three
bursts.
Burst interval M  [This IE indicates the time interval between successive bursts.
Number of tones in burst M |This IE indicates the number of tones to be played in each burst. There may

be up to three tones per burst. The tone is fixed to 900 Hz.

Tone Duration M This IE indicates the duration of each tone in a burst.

Tone Interval M This IE indicates the time interval between successive tones in a burst.
4.6.2.18 Release Call

4.6.2.18.1 Description

This IF is used by the gsmSCF to tear down an existing call at any phase of the call for al partiesinvolved in the call.

4.6.2.18.2 Information Elements
Information element name | Status Description
Release Cause M  |This IE indicates the Release Cause for the call. This may be used by the

MSC or GMSC for generating specific tones to the different parties in the call
or to fill in the "cause” in the Release IF.
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4.6.2.19 Request Report BCSM Event

4.6.2.19.1 Description

This IF is used 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).

4.6.2.19.2 Information Elements
Information element name MO | ME [ MT [ VT NC NP Description
BCSM Event M M M M M M [This IE specifies the event or events for
which a report is requested.

BCSM Event contains the following information elements:

Information element name MO | MF | MT | VT [ NC | NP Description
Event type M M M M M M [This IE specifies the type of event for which
a report is requested.
Leg ID C C C C C M [This IE indicates the party in the call for
which the event shall be armed or disarmed.
Monitor Mode M M M M M M [If this IE is "interrupted” then the event shall

be reported as a request, if this IE is "notify
and continue" then the event shall be
reported as a notification, if this IE is
"transparent"” then the event shall not be

reported.
DP Specific Criteria (0] o] o] o] (0] O |This IE is described in a table below.
Automatic Rearm (0] - - o] - - |This IE indicates that the detection point

shall be automatically rearmed by the
gsmSSF when it is encountered. This IE
may be present only if the Event Type is
O_Mid_Call, T_Mid_Call,
O_Change_Of_Position or
T_Change_Of_Position and the Monitor
Mode is "notify and continue".

DP Specific Criteria contains the following information elements:

Information element name MO | MF | MT | VT [ NC | NP Description

Application Timer (0] o o o (0] O |This IE carries additional timer duration
information (timer values for No_Answer
event) required for arming the No_Answer
EDPs in the gsmSSF. The TNRy timer
(value defined between 10 seconds and
40 seconds) shall be shorter than the
network no answer timer.

Mid Call Control Info (0] - - (@) - - |This IE is described in a table below.

This IE carries the criterion for the detection
and reporting of the mid-call event. If this IE
is absent, then mid-call triggering shall take
place when the first digit has been entered
by the user.

NOTE If a Request Report BCSM Event information flow overwrites previous Request Report BCSM Event
information flow which contained Application Timer |E for No_Answer DP, the behaviour of the gsmSSF is
unpredictable.

Mid Call Control Info contains the following information elements:

Information element name MO | MF | MT | VT [ NC | NP Description

Minimum Number Of Digits M - - M - - |This IE indicates the minimum number of
digits to be collected. The value of this IE
includes the length of the Start digit string, if
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Information element name MO MF

MT

VT

NC

NP

Description

present, and the length of the End of reply
digit string, if present.

Maximum Number Of Digits M -

This IE indicates the maximum number of
digits to be collected. The value of this IE
includes the length of the Start digit string, if
present, and the length of the End of reply
digit string, if present.

If triggering takes place due to the detection
of the maximum number of digits and the
End of reply digit string, if present, is partially
detected, then the partially detected End of
reply digit string shall be included in the digit
string to be reported to the gsmSCF.

End of Reply Digit String (0] -

This IE, if present, indicates the digit string
that denotes the end of the digits to be
collected.

If triggering takes place due to the detection
of the End of reply digit string, then this
string shall be included in the digit string to
be reported to the gsmSCF.

If the interdigit timeout expires when the
Start Digit String, if present, is complete and
the Minimum Number Of Digits has been
detected and the End Digit String, if present,
has been partially detected then triggering
shall take place. The partially detected End
Of Reply Digit String shall be included in the
string to be reported to the gsmSCF.

Cancel Digit String (0] -

This IE, if present, indicates the digit string
that indicates that the input shall be erased
and that digit collection, including the start
digit string, if present, shall start afresh.

Start Digit String (0] -

This IE, if present, indicates the digit string
that denotes the start of the digits to be
collected.

If this IE is absent, then the first digit entered
forms part of the digits to be collected.

When triggering takes place, then the Start
digit string shall be included in the digit string
to be reported to the gsmSCF.

Inter Digit Timeout

This IE indicates the maximum duration
allowed between receipt of successive digits
from the MS

4.6.2.20 Reset Timer

4.6.2.20.1 Description

ThisIF isused to reset atimer.

4.6.2.20.2

Information Elements

Information element name | Status

Description

Timer Value M [This IE specifies the value to which the indicated timer shall be set.
Timer ID O [This IE indicates which timer shall be reset. It shall be set to 'Tssf'.
Call Segment ID M |This IE indicates for which Call Segment in the gsmSSF the timer shall be

reset.

ETSI




3GPP TS 23.078 version 5.11.0 Release 5 462 ETSI TS 123 078 V5.11.0 (2006-06)

4.6.2.21 Send Charging Information

4.6.2.21.1 Description

This IF isused to send e-parameters from the gsmSCF to the gsmSSF. If Charge Advice Information (CAl) isreceived
from the gsmSCF, it shall replace the CAl which would be generated by the MSC and inhibit any further generation of
CAI by the MSC. Further processing of the CAl by the MSC shall be in accordance with the Advice of Charge
supplementary service. If the subscriber is not provisioned with the Advice of Charge supplementary service or if the
VPLMN does not support this service, then no e-parameters shall be sent to the MS and no error due to this fact shall be
sent back to the gsmSCF.

TheIF isonly used inthe MO case or inthe VT case.

NOTE: If CAl isreceived 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 CAl is sent to the gsmSSF before charge information is sent to the

MS.
4.6.2.21.2 Information Elements
Information element name MO | MF | MT | VT NC NP Description

SCI Billing Charging M - - M - - |This IE defines the Advice Of Charge related

Characteristics information to be provided to the Mobile
Station.

Leg ID M - - M - - |This IE indicates the leg to which the
charging information shall be sent.

SCI Billing Charging Characteristics contains the following information elements:

Information element name MO | MF | MT | VT NC NP Description

AoC After Answer S,E - - S.E - - |This IE is described in a table below.

This IE is present after an Answer event has
been detected from the called party, the
current connected SRF or the temporary
connection.

AoC Before Answer SE - - SE - - |This IE is described in a table below.

This IE is present before an Answer event
has been detected from the called party, the
current connected SRF or the temporary

connection.
AoC Before Answer contains the following information elements:
Information element name MO | ME [ MT [ VT NC NP Description
AoC Initial M - - M - - |This IE contains CAIl elements as defined in
3GPP TS 22.024 [3].
AoC Subsequent (@) - - 0] - - |This IE is described in a table below.
AoC Subsequent contains the following information elements:
Information element name MO | MF | MT | VT [ NC | NP Description
CAIl Elements M - - M - - |This IE contains CAIl elements as defined in
3GPP TS 22.024 [3].
Tariff Switch Interval (0] - - 0] - - |This IE indicates the tariff switch time until
the next tariff switch applies.
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AoC After Answer contains the following information elements:;

Information element name MO | MF | MT | VT [ NC | NP Description
CAl Elements M - - M - - |This IE contains CAI elements as defined in
3GPP TS 22.024 [3].
Tariff Switch Interval (@] - - (@] - - |This IE indicates the tariff switch time until
the next tariff switch applies.

4.6.2.22  Split Leg

4.6.2.22.1 Description
This IF is used to request the gsmSSF to separate aleg from CSID1 and move it to a new call segment.
If CSID1 does not exist, then thisIF is used to request the gsmSSF to move aleg into a newly created CSID1.

In splitting the specified leg, the conditions of the leg: the armed EDPs, the Apply Charging Report pending, the Stored
e-parameters, the Non-completed CAMEL logical call records, and the Call Information Report pending, are also
applied for the same leg after split.

4.6.2.22.2 Information Elements
Information element name | Status Description
Leg To Be Split M |This IE indicates the leg in the call to be split.
New Call Segment M |This IE indicates the Call Segment ID to be assigned to the new call segment.

4.6.3 Optional (Service logic dependent) gsmSCF to gsmSRF information

flows
4.6.3.1 Activity Test
46.3.1.1 Description

ThisIF 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

46.3.2.1 Description
This IF is used by the gsmSCF to request the gsmSRF to cancel a correlated previous IF.

4.6.3.2.2 Information Elements
Information element name | Status Description
Invoke 1D E |This IE specifies the IF to be cancelled. This IE may be used when the Cancel

IF is used in a single call segment CSA or when the Cancel IF is sent by the
gsmSCEF to an Intelligent Peripheral.

Call Segment To Cancel E |This IE may be used when the Cancel IF is used in a single call segment CSA
or in a multi call segment CSA. This IE is described in a table below.

This IE shall not be used when the Cancel IF is sent by the gsmSCF to an
Intelligent Peripheral.
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Call Segment To Cancel contains the following information elements:

Information element name | Status Description

Invoke 1D M [This IE specifies the IF to be cancelled.

Call Segment ID M  [This IE specifies to which call segment the cancellation of the user interaction
IF shall apply.

4.6.3.3 Play Announcement

46.3.3.1 Description

ThisIF isused for inband interaction.

4.6.3.3.2 Information Elements
Information element name | Status Description
Information To Send M This IE is described in a table below.

Disconnect From IP Forbidden This IE indicates whether or not the gsmSRF may be disconnected from the

user when all information has been sent.

Complete Notification to the gsmSCF when all information has been sent.

M
Request Announcement M |This IE indicates whether or not a Specialized Resource Report shall be sent
M

Request Announcement Started This IE indicates whether or not a Specialized Resource Report shall be sent

Notification to the gsmSCF when the first announcement or tone starts.

Call Segment ID S |This IE indicates the call segment to which the user interaction shall apply.
This IE shall be absent if this IF is sent by the gsmSCF to an Intelligent
Peripheral.

Information To Send contains the following information elements:

Information element name | Status Description
Inband Info E This IE is described in a table below.
Tone E This IE is described in a table below.

Inband Info contains the following information elements:

Information element name | Status Description

Message ID M  |This IE is described in a table below.

Number Of Repetitions This IE indicates the maximum number of times the message shall be sent to
the end-user.

shall be played/repeated. Zero indicates endless repetition.

M
Duration O |This IE indicates the maximum duration time in seconds that the message
0

Interval This IE indicates the time interval in seconds between two repetitions.

Message ID contains the following information elements:

Information element name | Status Description
Elementary Message 1D E This IE indicates a single announcement
Text E |This IE indicates a text to be sent. The text shall be transformed to inband
information (speech) by the gsmSRF.
Elementary Message IDs E |This IE indicates a sequence of announcements
Variable Message E |This IE indicates an announcement with one or more variable parts.

Tone contains the following information elements:

Information element name | Status Description
Tone ID M |This IE indicates the tone to be sent.
Duration O |This IE indicates the maximum duration in seconds that the message shall be
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Information element name

Status

Description

played/repeated. Zero indicates endless repetition.

4.6.3.4

46.3.4.1

Description

Prompt And Collect User Information

ThisIF isused to interact with a call party in order to collect information.

4.6.3.4.2 Information Elements
Information element name | Status Description
Collected Info M This IE is described in a table below.

Information To Send O |This IE is described in subclause 4.6.3.3.2.
This IE indicates an announcement or a tone to be sent to the end user by the
gsmSRF.

Disconnect From IP Forbidden M |This IE indicates whether the gsmSRF may be disconnected from the user
when all information has been sent.

Request Announcement Started M |This IE indicates whether or not a Specialized Resource Report shall be sent

Notification to the gsmSCF when the first announcement or tone starts.

Call Segment ID S |This IE indicates the call segment to which the user interaction shall apply.

This IE shall be absent if this IF is sent by the gsmSCF to an Intelligent
Peripheral.

Collected Info contains the following information element:

Information element name

Status

Description

Collected Digits

M

This IE is described in a table below.

Collected Digits contains the following information elements:

Information element name

Status

Description

Minimum Number Of Digits

M

This IE indicates the minimum number of valid digits to be collected. The value
of this IE includes the length of the Start digit string, if present, and the length
of the End of reply digit string, if present.

Maximum Number Of Digits M  |This IE specifies the maximum number of valid digits to be collected. The
value of this IE includes the length of the Start digit string, if present, and the
length of the End of reply digit string, if present.

End Of Reply Digit O |This IE indicates the digit(s) used to signal the end of input.

Cancel Digit (0] If this IE is present then the cancel digit can be entered by the user to request
a possible retry.

Start Digit (0] If this IE is present then the start digit(s) indicates the start of the valid digits to
be collected.

First Digit Time Out o If this |IE is present then the first digit shall be received before the expiration of
the first digit timer expiration.

Inter Digit Time Out (@) If this IE is present then any subsequent valid or invalid digit shall be received
by the gsmSRF before the inter digit timer expires.

Error Treatment O |This IE indicates what specific action shall be taken by the gsmSRF in the
event of error conditions occurring.

Interruptable Ann Ind o If this |IE is set to TRUE (default value) then the announcement is interrupted
after the first valid or invalid digit received by the gsmSRF. If this |IE is present
and explicitly set to FALSE then the announcement will not be interrupted after
the first digit is received by the gsmSRF.

Voice Information (0] If this IE is set to FALSE (default value) then all valid or invalid digits are
entered by DTMF. If this IE is set to TRUE then the calling user is required to
provide all valid or invalid information by speech.

Voice Back o If this |IE is set to FALSE (default value) then no voice back information is

given by the gsmSRF. If this |IE is set to TRUE then the valid input digits
received by the gsmSRF will be announced back to the calling user
immediately after the end of input is received.
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4.6.4 gsMSRF to gsmSCF information flows
46.4.1 Activity Test ack

46.4.1.1 Description

This IF isthe response to the Activity Test.

46.4.1.2 Information Elements

This IF contains no information elements.
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
Information element name | Status Description

Correlation ID M |This IE is used to associate the Assist Request Instructions IF from an
assisting gsmSSF or by a gsmSRF with the Initial DP IF from the initiating
gsmSSF.

IP SSP Capabilities M  [This IE indicates which SRF resources are attached, available and supported
within the MSC where the gsmSSF resides or the IP in which the gsmSRF
resides.

4.6.4.3 Prompt And Collect User Information ack

46.4.3.1 Description

This IF is used by the gsmSRF to indicate the result of a Prompt And Collect User Information IF.

4.6.4.3.2 Information Elements
Information element name | Status Description
Digits Response C [This IE indicates the digit sequence received from the end user.
4.6.4.4 Specialized Resource Report
46.4.4.1 Description

This IF is used when a Specialized Resource Report was requested in a Play Announcement | F or in a Prompt and
Collect User Information IF.

4.6.4.4.2 Information Elements

Information element name | Status Description
All Announcements Complete E |This IE indicates that all the announcements and tones are complete.
First Announcement Started E This IE indicates that the first announcement or tone has started.
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4.6.5 gsmSCF to Assisting SSF information flows
46.5.1 Activity Test

46.5.1.1 Description

This IF 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.

46.51.2 Information Elements

This IF contains no information elements.
465.2 Cancel

46521 Description

This IF is used by the gsmSCF to request the assisting gsmSSF to cancel a correlated previous IF.

4.6.5.2.2 Information Elements

Information element name | Status Description
Invoke ID M |This IE specifies the IF to be cancelled.
4.6.5.3 Connect To Resource
46.5.3.1 Description

ThisIF isdescribed in subclause 4.6.2.7. The following difference applies:
- TheCall Segment ID information element is not used.

465.4 Disconnect Forward Connection

46.5.4.1 Description

This IF is used to disconnect a connection with a gsmSRF previously established with a Connect To Resource | F.

46542 Information Elements

This IF contains no information elements.
4.6.5.5 Play Announcement

4.6.55.1 Description
ThisIF isdescribed in subclause 4.6.3.3. The following difference applies:
- TheCall Segment ID information element is not used.
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4.6.5.6 Prompt And Collect User Information

4.6.5.6.1 Description
ThisIF isdescribed in subclause 4.6.3.4. The following difference applies:

- The Call Segment ID information element is not used.
4.6.5.7 Reset Timer

46.5.7.1 Description
This IF isdescribed in subclause 4.6.2.20. The following difference applies:

- The Call Segment ID information element is not used.

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

4.6.6.2.1 Description
ThisIF isdescribed in subclause 4.6.4.2.

4.6.6.3 Prompt And Collect User Information ack (received information)

46.6.3.1 Description
This IF isdescribed in subclause 4.6.4.3.

4.6.6.4 Specialized Resource Report

46.6.4.1 Description
This|F is described in subclause 4.6.4.4.

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 delete CAMEL subscription datafromaVLR. It is specified in 3GPP TS 29.002 [34].
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46.7.1.2 Information Elements

The Delete Subscriber Data | F contains the following CAMEL specific information elements:

Information element name | Status Description
CAMEL Subscription Info O,E |This IE identifies that all CSls shall be deleted from the subscriber data in the
Withdraw VLR.
Specific CSI Withdraw O,E [This IE indicates that one or more specific elements of CAMEL Subscription

Info shall be deleted from the VLR.

The specific elements of CAMEL Subscription Info which may be deleted are:
- O-CSI with TDP criteria for O-CSI;

- TIF-CSI

- D-Cs|

- VT-CSI with TDP criteria for VT-CSI.

This IE should not be present when CAMEL Subscription Info Withdraw is
present.

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 3GPP TS 29.002 [34].

46.7.2.2 Information Elements

Insert Subscriber Data contains the following CAMEL specific information elements for circuit switched call control:

Information element name | Status Description
O-Csil O |This IE is described in a table below.
This |E identifies the subscriber as having originating CAMEL services.
D-CslI O |This IE is described in a table below.
This |E identifies the subscriber as having originating CAMEL dialled services.
VT-CSI O |This IE is described in a table below.
This IE identifies the subscriber as having terminating CAMEL services in the
VMSC.
TIF-CSI O |See 3GPP TS 23.072 [16].

O-CSl contains the following information elements:

Information element name | Status Description
gsmSCF Address M [This IE is described in subclause 4.3.1
Service Key M |This IE is described in subclause 4.3.1.
Default Call Handling M |This IE is described in subclause 4.3.1.
TDP List M  |This IE is described in subclause 4.3.1.
DP Criteria O [This IE is described in subclause 4.3.1.
CAMEL Capability Handling C |This IE is described in subclause 4.3.1. If this IE is absent, this indicates that
CAMEL phase 1 support is requested.

D-CSl contains the following information elements:

Information element name | Status Description
gsmSCF Address M  |This IE is described in subclause 4.3.2.
Service Key M [This IE is described in subclause 4.3.2.
Default Call Handling M  |This IE is described in subclause 4.3.2.
DP Criteria M [This IE is described in subclause 4.3.2.
CAMEL Capability Handling M |This IE is described in subclause 4.3.2. The CAMEL Capability Handling shall
indicate CAMEL phase 3 or higher.
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VT-CSl contains the following information elements:

Information element name | Status Description
gsmSCF Address M |This IE is described in subclause 4.3.6.
Service Key M |This IE is described in subclause 4.3.6.
Default Call Handling M [This IE is described in subclause 4.3.6.
TDP List M |This IE is described in subclause 4.3.6.
DP Criteria O [This IE is described in subclause 4.3.6.
CAMEL Capability Handling M |This IE is described in subclause 4.3.6. The CAMEL Capability Handling shall
indicate CAMEL phase 3 or higher.

46.7.3 Provide Subscriber Info

4.6.7.3.1 Description

ThisIF isdescribed in TS 23.018 [12]; it is used by the HLR to request information (any one or more of subscriber
state, subscriber location, IMEI & software version and M S classmark information for the CS domain) from the VLR at
any time.

4.6.7.4 Provide Roaming Number

46.7.4.1 Description
This|Fis specified in 3GPP TS 23.018 [12]; it is 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 information elements:

Information element name | Status Description

Suppression Of Announcements S This IE indicates that announcements or tones generated as a result of
unsuccessful call establishment shall be suppressed. It shall be present if the
HLR received it in the Send Routeing Info IF.

Call Reference Number M  |This IE carries the Call Reference Number provided by the GMSC or the
gsmSCF in the Send Routeing Info IF.

GMSC Or gsmSCF Address M  |This IE is the E.164 address of the GMSC for an MT call or the E.164 address
of the gsmSCF for a gsmSCF initiated call.

Alerting Pattern S This IE indicates the kind of Alerting Pattern to be applied. It shall be present if
the HLR received it from the GMSC or the gsmSCF in the Send Routeing Info
IF.

Supported CAMEL Phases in S |This IE indicates the CAMEL Phases supported in the GMSC or the gsmSCF.

Interrogating Node It shall be present if the HLR received it from the GMSC or the gsmSCF in the
Send Routeing Info.

Offered CAMEL4 CSls in S This IE indicates the CAMEL phase 4 CSls offered in the GMSC or the

Interrogating Node gsmSCEF. It shall be present if the HLR received it from the GMSC or the

gsmSCF in the Send Routeing Info.
This IE is described in a table below.

Suppress VT-CSI S |This IE indicates that VT-CSI shall be suppressed for the called party. This IE
shall be present if the HLR received it in the Send Routeing Info IF.
OR not Supported In GMSC S |This IE indicates that the VMSC should not attempt to invoke Optimal

Routeing of late call forwarding. It shall be present if this IF was triggered by a
Send Routeing IF for a gsmSCF initiated call.

Offered CAMEL4 CSls in Interrogating Node contains the following information elements:

Information element name | Status Description
O-Csli S This IE indicates the offer of CAMEL phase 4 O-CSI. It shall be present if the
HLR received it from the GMSC or the gsmSCF in the Send Routeing Info.
D-CSlI S This IE indicates the offer of CAMEL phase 4 D-CSI. It shall be present if the
HLR received it from the GMSC or the gsmSCF in the Send Routeing Info.
T-CSI S This IE indicates the offer of CAMEL phase 4 T-CSI. It shall be present if the

ETSI




3GPP TS 23.078 version 5.11.0 Release 5 471 ETSI TS 123 078 V5.11.0 (2006-06)

Information element name Status Description

HLR received it from the GMSC or the gsmSCF 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. It is specified in 3GPP
TS 29.002 [34].

46.8.1.2 Information Elements

Insert Subscriber Data ack contains the following CAMEL specific information elements:

Information element name | Status Description
Supported CAMEL Phases S This IE identifies which CAMEL phases are supported by the VMSC/VLR. It
shall be present when a CSI has been included in the Insert Subscriber Data
IF.
Offered CAMEL4 CSls S |This IE indicates the CAMEL phase 4 CSls offered in the VMSC/VLR. It shall
be present if a CSl has been included in the Insert Subscriber Data IF and the
‘Supported CAMEL Phases' |IE indicates support of CAMEL phase 4.

Offered CAMEL4 CSls contains the following information elements:

Information element name Status Description
O-Csil S This IE indicates the offer of CAMEL phase 4 O-CSI.
D-CSI S This IE indicates the offer of CAMEL phase 4 D-CSI.
VT-CSI S This IE indicates the offer of CAMEL phase 4 VT-CSI.
MT-SMS-CSI S This IE indicates the offer of CAMEL phase 4 MT-SMS-CSI.
4.6.8.2 Provide Subscriber Info ack
46.8.2.1 Description

ThislIFisdescribed in TS 23.018 [12]; it is used by the VLR to provide the requested information to the HLR.
4.6.8.3 Update Location

4.6.8.3.1 Description
ThisIF isused by the VLR to provide information about supported CAMEL phases to the HLR.

46.8.3.2 Information Elements

Update Location contains the following CAMEL specific information element:

Information element name | Status Description
Supported CAMEL Phases S |This IE indicates which phases of CAMEL are supported. It shall be present if
a CAMEL phase higher than phase 1 is supported. Otherwise may be absent.
Offered CAMEL4 CSls S |This IE indicates the CAMEL phase 4 CSls offered in the VMSC/VLR. It shall
be present if the "Supported CAMEL Phases" IE indicates support of CAMEL
phase 4.
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Offered CAMEL4 CSls contains the following information elements:

Information element name | Status Description
O-Csli S This IE indicates the offer of CAMEL phase 4 O-CSl.
D-CSI S This IE indicates the offer of CAMEL phase 4 D-CSI.
VT-CSI S This IE indicates the offer of CAMEL phase 4 VT-CSI.
MT-SMS-CSI S This IE indicates the offer of CAMEL phase 4 MT-SMS-CSI.
4.6.8.4 Restore Data
46.8.4.1 Description

ThisIF isused by the VLR to provide the information about supported CAMEL phases to the HLR.

46.8.4.2 Information Elements

Restore Data contains the following CAMEL specific information element:

Information element name | Status Description
Supported CAMEL Phases S |This IE indicates which phases of CAMEL are supported. It shall be present if
a CAMEL phase higher than phase 1 is supported. Otherwise may be absent.
Offered CAMEL4 CSls S This IE indicates the CAMEL phase 4 CSls offered in the VMSC/VLR. It shall
be present if the "Supported CAMEL Phases" IE indicates support of CAMEL
phase 4.

Offered CAMEL4 CSls contains the following information elements:

Information element name | Status Description
O-CsSli S This IE indicates the offer of CAMEL phase 4 O-CSI
D-CSI S This |E indicates the offer of CAMEL phase 4 D-CSI
VT-CSI S This IE indicates the offer of CAMEL phase 4 VT-CSI
MT-SMS-CSI S This IE indicates the offer of CAMEL phase 4 MT-SMS-CSI

4.6.9 HLR to GMSC information flows
4.6.9.1 Send Routeing Info ack

46.9.1.1 Description

ThisIF is specified in 3GPP TS 23.018 [12]; it is used by the HLR to transfer the requested routeing information to the
GMSC.

ETSI




3GPP TS 23.078 version 5.11.0 Release 5

4.6.9.1.2

473 ETSI TS 123 078 V5.11.0 (2006-06)

Information Elements

Send Routeing Info ack contains the following CAMEL specific information elements:

Information element name

Status

Description

Location Information

C

This |IE indicates the location of the served subscriber.

O-Csl

S

O-CSl is defined in subclause 4.3.1.

This IE identifies the subscriber as having originating CAMEL services.

It shall be present if O-CSl is active, and CFU or CFNRc has been invoked, or
if both O-CSI and T-CSI are active.

D-CsSI

D-CSl is defined in subclause 4.3.2.

This IE identifies the subscriber as having originating CAMEL dialled services.
It shall be present if D-CSI is active, and CFU or CFNRc has been invoked, or
if both D-CSI and T-CSI are active.

Subscriber State

This IE indicates the state of the MS. The possible values of the IE are:

- CAMEL Busy: The VLR has indicated that the MS is engaged in a
transaction for a mobile originating or terminated circuit-switched call.

- Network Determined Not Reachable: The HLR or VLR has indicated that
the network can determine from its internal data that the MS is not reachable.
- Assumed Idle: The VLR has indicated that the state of the MS is neither
"CAMEL Busy" nor "Network Determined Not Reachable".

- Not Provided From VLR: The VLR did not provide any information on
subscriber state even though it was requested.

T-CSI

This IE is described in a table below.
This IE identifies the subscriber as having terminating CAMEL services.
It shall be present if T-CSl is active and no Suppress T-CSlI indicator is
present in the Send Routeing Info IF.

Basic Service Code

This IE indicates the type of basic service, i.e. teleservice or bearer service.

CUG Subscription Flag

This IE indicates if the called party has a CUG subscription. It shall be present
only if the T-CSl is active and included in the Send Routing Information ack IF.

Supported CAMEL Phases In
VMSC

This IE indicates the supported CAMEL phases of the VLR. It shall be present
if known by the HLR, otherwise it shall be absent.

Offered CAMEL4 CSils In VMSC

This IE indicates the CAMEL phase 4 CSils offered in the VMSC. It shall be
present if known by the HLR, otherwise it shall be absent.

VMSC Address

This IE indicates the E.164 address of the VMSC in whose area the B
subscriber is currently registered.

Location Information is defined in 3GPP TS 23.018 [12]. The following differences apply:

Information element name

Status

Description

Service area ID

CE

See 3GPP TS 23.018 [12].

Cell ID C,E |See 3GPP TS 23.018 [12].

VLR Number C See 3GPP TS 23.018 [12]. The HLR shall include the internally stored VLR
Number.

Current Location Retrieved - Not applicable

Location area ID C,E |See 3GPP TS 23.003 [7].

Selected LSA Identity S This IE indicates the LSA identity associated with the current position of the

MS. Shall be present if the LSA ID in the subscriber data matches the LSA ID
of the current cell. If there are multiple matches the LSA ID with the highest
priority shall be sent. See 3GPP TS 23.073 [18].

T-CSl contains the following information elements:

Information element name | Status Description
gsmSCF Address M [This IE is described in subclause 4.3.5.
Service Key M |This IE is described in subclause 4.3.5.
Default Call Handling M [This IE is described in subclause 4.3.5.
TDP List M [This IE is described in subclause 4.3.5.
DP Criteria S This IE is described in subclause 4.3.5. The HLR shall send only the criteria

associated with DP T Busy or DP T _No_Answer, if available.

CAMEL Capability Handling

(@)

This IE is described in subclause 4.3.5. If this IE is absent then this indicates
that CAMEL phase 1 support is requested.
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Offered CAMEL4 CSlsIn VMSC contains the following information elements:

Information element name | Status Description

O-Csl S This IE indicates the offer of CAMEL phase 4 O-CSI. It shall be present if
known by the HLR, otherwise it shall be absent.

D-CSlI S This IE indicates the offer of CAMEL phase 4 D-CSI. It shall be present if
known by the HLR, otherwise it shall be absent.

VT-CSI S This IE indicates the offer of CAMEL phase 4 VT-CSI. It shall be present if
known by the HLR, otherwise it shall be absent.

MT-SMS-CSI S This IE indicates the offer of CAMEL phase 4 MT-SMS-CSI. It shall be
present if known by the HLR, otherwise it shall be absent.

4.6.10 GMSC to HLR information flows

4.6.10.1

4.6.10.1.1

Description

Send Routeing Info

ThisIFisdescribed in 3GPP TS 23.018 [12]; it is used to request information from the HLR to route an M T call.

4.6.10.1.2

Information Elements

Send Routeing Info contains the following CAMEL specific information elements:

Information element name | Status Description

Alerting Pattern S This IE indicates the kind of Alerting Pattern to be applied. It shall be present if
it was received from the gsmSCF or set by the gsmSSF.

Suppression Of Announcement S |This IE indicates that announcements or tones generated as a result of
unsuccessful call setup shall be suppressed.

It shall be present in the interrogation if available, i.e. when it has been
received from the gsmSCF.

Suppress T-CSI S |This IE indicates that T-CSI shall be suppressed.

It shall always be present in the second interrogation or if it was received from
the gsmSCF due to an Initiate Call Attempt IF.

Supported CAMEL Phases M [This IE lists the supported CAMEL phases in the GMSC.

Offered CAMEL4 CSls M |This IE indicates the CAMEL phase 4 CSils offered in the GMSC.

This IE is described in a table below.

Call Reference Number M |This IE carries the Call Reference Number allocated for the call by the GMSC.
It shall be allocated once per call and present in both first and second
interrogations.

GMSC Address M |This IE is the E.164 address of the GMSC.

Call Diversion Treatment S This IE indicates whether or not the call can be forwarded using the Call

Indicator Forwarding or Call Deflection supplementary services.

It shall be present if it was received within Forward Service Interaction
Indicator in Service Interaction Indicators Two from the ISUP Initial Address
Message or previous CAMEL processing.

Offered CAMEL4 CSls contains the following information elements:

Information element name | Status Description
O-Csl S This IE indicates the offer of CAMEL phase 4 O-CSI.
D-CSI S This IE indicates the offer of CAMEL phase 4 D-CSI.
T-CSI S This IE indicates the offer of CAMEL phase 4 T-CSI.
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46.11 VMSC to GMSC information flows

Resume Call Handling

ThisIF isdescribed in 3GPP TS 23.079 [19], it is used to request the GM SC to take over handling the call so that it can

46.11.1

46.11.1.1 Description
be forwarded from the GMSC.
46.11.1.2

Information Elements

Resume Call Handling contains the following CAMEL specific information elements:

Information element name

Status

Description

O-Csl

S This IE indicates that CAMEL handling applies for an optimally routed late
forwarded call.

This IE shall be present if CAMEL handling applies; otherwise it shall be
absent.

Trigger criteria for DP Collected_Information, if present, shall be omitted from
this IF.

Trigger criteria for DP Route_Select_Failure, if present, shall be included in
this IF.

D-CsSI

S |This IE indicates that CAMEL handling applies for an optimally routed late
forwarded call.

This IE shall be present if CAMEL handling applies; otherwise it shall be
absent.

4.6.12 MSC to VLR information flows

4.6.12.1

46.12.1.1

Description

Send Info For ICA

This IF is used to request the VLR to provide information to handle an outgoing call leg created by the gsmSCF.

4.6.12.1.2

Information Elements

Information element name Description
Called Number This IE indicates the E.164 number of the call leg destination.
IMSI This IE is the IMSI of the served CAMEL subscriber.
CUG Index For the definition of this IE, see 3GPP TS 23.085 [22].

Suppress Preferential CUG

For the definition of this IE, see 3GPP TS 23.085 [22].

Suppress CUG Outgoing
Access

For the definition of this IE, see 3GPP TS 23.085 [22].

Suppress Outgoing Call Barring

This IE indicates that outgoing call barrings shall be suppressed for the call leg.

Suppress D-CSI

n|o| ol|o|o|z(z|E

This IE indicates that D-CSI shall be suppressed. It shall always be present in the
second interrogation.

N-CSI Available S |[This IE indicates that N-CSl is available in MSC. It shall be present in the first
interrogation if N-CSl is available in the MSC.
Non-CUG Call S [This IE indicates that no parameters for CUG should be used for the call. It shall

be present if received from gsmSCF.

CUG Interlock Code

For the definition of this IE, see 3GPP TS 23.085 [22]. It shall be present if
received from gsmSCF.

Outgoing Access

For the definition of this IE, see 3GPP TS 23.085 [22]. It shall be present if
received from gsmSCF.
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4.6.12.2 Send Info For Incoming Call

4.6.12.2.1 Description

ThisIF isdescribed in 3GPP TS 23.018 [12]; it is used to request the VLR to provide information to handle an
incoming call.

4.6.12.2.2 Information Elements

Send Info For Incoming Call contains the following CAMEL specific information elements:

Information element name | Status Description
Suppress VT-CSI S |This IE indicates that VT-CSI shall be suppressed. It shall never be present in
the first interrogation; it shall always be present in the second interrogation.
Call Diversion Treatment S This IE indicates whether or not the call can be forwarded using the Call
Indicator Forwarding or Call Deflection supplementary services. It shall be present if
received within the Forward Service Interaction Indicator in the Service
Interaction Indicators Two from the 1AM or previous CAMEL processing.

46.12.3 Send Info For MT Reconnected Call

4.6.12.3.1 Description
This IF isused to request the VLR to provide information to handle areconnected MT call.

4.6.12.3.2 Information Elements
Information element name Required Description
Called Number M E.164 number of the call destination.

4.6.12.4 Send Info For Outgoing Call

4.6.12.4.1 Description

ThisIF isdescribed in 3GPP TS 23.018 [12]; it is used to request the VLR to provide information to handle an outgoing
cal.

4.6.12.4.2 Information Elements

Send Info For Outgoing Call contains the following CAMEL specific information elements:

Information element name | Status Description
Suppress O-CSI S |This IE indicates that O-CSI shall be suppressed. It shall always be present in
the second interrogation.
Suppress D-CSI S |This IE indicates that D-CSI shall be suppressed. It shall always be present in
the second interrogation.
N-CSI Available S This IE indicates that N-CSl is available in MSC. It shall be present in the first
interrogation if N-CSl is available in the MSC.

4.6.12.5 Send Info For Reconnected Call

4.6.125.1 Description

This IF is used to request the VLR to provide information to handle a reconnected MO call.
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4.6.12.5.2 Information Elements
Information element name | Status Description
Called Number M This IE indicates the E.164 number of the call destination.

Bearer Service S,E |This IE indicates the bearer service required for the MO call, derived from the
CS bearer capability information received in the setup request from the MS.
One of bearer service or teleservice shall be present.

Teleservice S,E |This IE indicates the teleservice required for the MO call, derived from the CS
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 S For the definition of this IE, see 3GPP TS 23.085 [22]. It shall be present if it
was received in the setup request from the MS.

Suppress Preferential CUG S For the definition of this IE, see 3GPP TS 23.085 [22]. It shall be present if it
was received in the setup request from the MS.

Suppress CUG Outgoing S For the definition of this IE, see 3GPP TS 23.085 [22]. It shall be present if it

Access was received in the setup request from the MS.

Suppress O-CSI S |This IE indicates that O-CSlI shall be suppressed. It shall always be present in

the second interrogation.

4.6.13 VLR to MSC information flows

4.6.13.1

46.13.1.1

Complete Call

Description

ThisIF isdescribed in 3GPP TS 23.018 [12]; it is used to instruct the MSC to continue the connection of acall.

4.6.13.1.2

Information Elements

Complete Call contains the following CAMEL specific information elements:

Information element name MO | ME [ MT [ VT NC NP Description

O-Csl S - - - - - |This IE indicates that CAMEL handling
applies for an MO call. It shall be present in
the response to the first interrogation for an
MO call if CAMEL handling applies;
otherwise it shall be absent. It shall be
absent from the response to the second
interrogation for an MO call.

D-CSlI C - - - - C |This IE identifies the subscriber as having
originating CAMEL dialled services.

Call Reference Number - - - M - - |This IE carries the Call Reference Number
provided by the HLR in the Provide Roaming
Number IF.

GMSC Address - - - M - - |This IE is the E.164 address of the GMSC.

4.6.13.2 Continue CAMEL Handling

4.6.13.2.1

Description

This IF is used to instruct the MSC to continue the CAMEL specific handling.
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4.6.13.2.2 Information Elements
Information element name | Status Description
VT-CSI M  |This IE identifies the subscriber as having terminating CAMEL services in the
VMSC.
IMSI M This IE contains the IMSI of the B subscriber.
MSISDN S This IE contains the E.164 number of the B subscriber. It will be used to create

the redirecting number presented to the C subscriber. It shall be present if the
call is to be forwarded or if it has been provided by the HLR in the Provide
Roaming Number IF, otherwise it shall be absent.

CUG Interlock S For the definition of this IE, see 3GPP TS 23.085 [22]. It shall be present if the
VLR has determined that the forwarded call is to be treated as a CUG call in
accordance with the rules in 3GPP TS 23.085 [22], otherwise it shall be
absent.

CUG Outgoing Access S  [For the definition of this IE, see 3GPP TS 23.085 [22]. It shall be present if the
VLR has determined that the forwarded call is to be treated as a CUG call with
outgoing access in accordance with the rules in 3GPP TS 23.085 [22],
otherwise it shall be absent.

Location Information S This |IE contains the information to define the location of the MS: see definition
in 3GPP TS 23.018 [12]. It shall be present if location information was
requested and is available; otherwise it shall be absent.

GMSC-Address M  |This IE is the E.164 address of the GMSC which was received in the Provide
Roaming Number.

Call Reference Number M This IE carries the Call Reference Number provided by the HLR in the Provide
Roaming Number IF.

ExtBasic Service Code M |This IE indicates the type of basic service, i.e. teleservice or bearer service.

4.6.13.3 Process Call Waiting

4.6.13.3.1 Description
This IF isdescribed in 3GPP TS 23.018 [12]; it is used to instruct the MSC to continue the connection of awaiting call.

4.6.13.3.2 Information Elements

Process Call Waiting contains the following CAMEL specific information elements:

Information element name | Status Description
Call Reference Number M  |This IE carries the Call Reference Number provided by the HLR in the Provide
Roaming Number IF.
GMSC Address M |This IE is the E.164 address of the GMSC.

4.6.13.4 Send Info For ICA negative response

4.6.13.4.1 Description

This IF is used to indicate that the outgoing call leg for which the M SC requested subscription information shall not be
connected.

4.6.13.4.2 Information Elements

The negative response information elements can take the following values:
- Bearer service not provisioned;
- Cdll barred (Operator determined barring);
- Cdll barred (Supplementary service barring);

- CUG rgiect (Inconsistent access information - index incompatible with basic service);
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- CUG rgiect (Inconsistent access information - no CUG selected);
- CUG rgject (Outgoing calls barred within the CUG);
- CUG rgect (Unknown CUG index);

- Teleservice not provisioned.

4.6.13.5 Send Info For Incoming Call ack

4.6.135.1 Description

ThisIFisdescribed in 3GPP TS 23.018 [12]; it is used to indicate that the incoming call for which the M SC requested
subscription information shall be forwarded.

46.135.1 Information Elements

Send Info For Incoming Call ack contains the following CAMEL specific information elements:

Information element name | Status Description

O-Csl S This IE indicates that originating CAMEL service handling applies for a
forwarded call. It shall be present if originating CAMEL service handling
applies; otherwise it shall be absent.

D-CSlI S This IE indicates that originating CAMEL dialled service handling applies for a
forwarded call. It shall be present if originating CAMEL dialled service handling
applies; otherwise it shall be absent.

Suppression Of Announcement S |This IE indicates that announcements or tones generated when the call is
forwarded shall be suppressed. It shall be present if it was received in the
Provide Roaming Number for this call.

Call Reference Number M This IE carries the Call Reference Number provided by the HLR in the Provide
Roaming Number IF.

GMSC Address M  |This IE is the E.164 address of the GMSC.

4.6.13.6 Send Info For Incoming Call negative response

4.6.13.6.1 Description

This IFisdescribed in 3GPP TS 23.018 [12]; it is used to indicate that the incoming call for which the M SC requested
subscription information shall not be connected.

46.13.6.2 Information Elements

Send Info For Incoming Call negative response contains the following CAMEL specific information element which
may be attached as an | E to any of the negative response values defined in 3GPP TS 23.018 [12]:

Information element name | Status Description

Suppression Of Announcement S |This IE indicates that announcements or tones generated as a result of
unsuccessful call establishment shall be suppressed. It shall be present if it
was received in the Provide Roaming Number for this call.

4.6.13.7 Send Info For MT Reconnected Call ack

4.6.13.7.1 Description

This IF isused to instruct the MSC to continue the connection of areconnected M T call.
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4.6.13.7.2 Information Elements
Information element name Required Description
O-Csl S This IE indicates that originating CAMEL service handling applies for

the reconnected call.
It shall be present if originating CAMEL service handling applies;
otherwise it shall be absent.

D-CsSI S This IE indicates that originating CAMEL dialled service handling
applies for the reconnected call.

It shall be present if originating CAMEL dialled service handling
applies; otherwise it shall be absent.

4.6.13.8 Send Info For MT Reconnected Call negative response

4.6.13.8.1 Description

This IF is used to indicate that the reconnected MT call for which the M SC requested subscription information shall not
be connected.

4.6.13.8.2 Information Elements
The negative response information element can take the following value:

- CUG reject
4.6.13.9 Send Info For Reconnected Call ack

4.6.13.9.1 Description

This IF isused to instruct the MSC to continue the connection of areconnected MO call.

4.6.13.9.2 Information Elements

Send Info For Reconnected Call ack does not contain any information elements.
4.6.13.10  Send Info For Reconnected Call negative response

4.6.13.10.1 Description

This IF isused to indicate that the reconnected MO call for which the M SC requested subscription information shall not
be connected.

4.6.13.10.2 Information Elements
The negative response information element can take the following value:
- Cdll barred (Operator determined barring);

- Cadll barred (Supplementary service barring).
4.6.14 Internal MSC information flows

4.6.14.1 Perform Call Forwarding ack

46.14.1.1 Description
ThisIF isdefined in 3GPP TS 23.018 [12]; it is used to inform the M SC that Call Forwarding istaking place.
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46.14.1.2 Information Elements

Perform Call Forwarding ack is defined in 3GPP TS 23.018 [12]. The following differences apply:

Information element name | Status Description

Forwarded-to Number M If the Forwarded-to Number is not available due to CAMEL handling (a
Disconnect Leg IF has been received for Leg 2), then the MSC shall populate
this parameter with a dummy number.

4.6.15 gsmSCF to HLR information flows

4.6.15.1 Send Routeing Info

4.6.15.1.1 Description

ThisIF isdefined in 3GPP TS 23.018 [12] and subclause 4.6.10.1; it is used to request information from the HLR to
route a gsmSCF initiated call.

Refer to 3GPP TS 29.007 [35] for the usage of ISDN BC, ISDN LLC, ISDN HLC and MSISDN for the selection of the
PLMN Basic Service.

4.6.15.1.2 Information Elements

Send Routeing Info from the gsmSCF contains the following information elements:

Information element name | Status Description

MSISDN M |This IE indicates the MSISDN of the called subscriber.

Alerting Pattern O |This IE indicates the kind of Alerting Pattern to be applied.

CUG Interlock [©) For the definition of this IE, see 3GPP TS 23.085 [22].

CUG Outgoing Access O  |For the definition of this IE, see 3GPP TS 23.085 [22].

Suppression Of Announcement O |This IE indicates that announcements or tones generated as a result of
unsuccessful call establishment shall be suppressed.

Suppress T-CSI M |This IE indicates that CAMEL subscription information should not be returned
in the first Send Routeing Info ack (to avoid the need for a second
interrogation).

Supported CAMEL Phases M [This IE indicates the CAMEL Phases supported by the gsmSCF.

Offered CAMEL4 CSls S This IE indicates the CAMEL phase 4 CSis offered by the gsmSCF. This IE
shall be present when the Supported CAMEL Phases IE indicates support of
CAMEL Phase 4.

This IE is described in a table below.

Call Reference Number M |This IE carries the Call Reference Number allocated for the call by the
gsmSCF.

GMSC Or gsmSCF Address M |This IE is the E.164 address of the gsmSCF.

Call Diversion Treatment O |This IE indicates whether or not the call is allowed to be forwarded on behalf

Indicator of the called party using the Call Forwarding supplementary service.

Pre-paging Supported S This IE shall be present if the gsmSCF supports pre-paging, otherwise it shall
be absent.

Interrogation Type M [This IE shall contain the value "Basic Call".

Long FTN Supported O |This IE indicates that the gsmSCF supports Long Forwarded to Numbers.

gsmSCF Initiated Call M |This IE indicates that the IF was originated by a gsmSCF.

Suppress Incoming Call Barring O |This IE indicates that Incoming Call Barrings shall be suppressed for the called
party.

Suppress VT-CSI O [This IE indicates that VT-CSI shall be suppressed.

ISDN BC O  |ISDN bearer capability. See 3GPP TS 23.018 [12].

ISDN LLC O] ISDN lower layer compatibility. See 3GPP TS 23.018 [12].

ISDN HLC O  |ISDN higher layer compatibility. See 3GPP TS 23.018 [12].
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Offered CAMEL4 CSls contains the following information elements:

Information element name | Status Description
O-Csli S This IE indicates the offer of CAMEL phase 4 O-CSl.
D-CSI S This IE indicates the offer of CAMEL phase 4 D-CSI.
T-CSI S This IE indicates the offer of CAMEL phase 4 T-CSI.

4.6.16 HLR to gsmSCF information flows

4.6.16.1 Send Routeing Info ack

4.6.16.1.1 Description

This IF isdescribed in subclause 4.6.9.1; it is used by the HLR to transfer the requested routeing information to the
gsmSCF.

4.6.16.2 Send Routeing Info negative response

4.6.16.2.1 Description

This IFisdescribed in 3GPP TS 23.018 [12]; it is used by the HLR to indicate that the routeing information is not
available.

4.7 Interaction with supplementary services

4.7.1 Line identification

For acall subject to CAMEL control, the gsmSCF shall have the option to send the Calling Party Restriction Indicator
to the gsmSSF. Thisinformation element will be sent to the MSC and shall indicate whether the CLI Presentation
Indicator present in the Calling Party Number 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 service is defined in 3GPP
TS 23.082 [20]. The procedure specific to CAMEL is defined in this subclause:

- CAMEL_Check_CF_Interaction.
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Procedure CAMEL_Check_CF_Interaction

r---r—-—--~-.-~ -~ ~"~"“~"—~"“"—“"7—“—~7 =77 o
|

‘Procedure in the HLR to check theg\ﬁ
i provision of TIF-CSI. |
|

1(1)

Result:=
fail

Figure 4.117-1: Procedure CAMEL_Check_CF_Interaction (sheet 1)

4.7.2.2 Invocation of Call Forwarding

The functional behaviour for the invocation of the Call Forwarding supplementary service is defined in 3GPP
TS23.018[12] and 3GPP TS 23.082 [20]. The following additional requirements apply.
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When Call Forwarding isinvoked for a CAMEL subscriber with O-CSl, the gsmSSF shall send the FTN to the gsmSCF
in the format in which it was received from the HLR. When Call Forwarding is invoked for a CAMEL subscriber with
D-CSl or if an N-CSl is present in the forwarding M SC, then the FTN shall be treated as defined in subclause 4.2.1.2.2.

If the Service Interaction Indicators Two parameter was included in the Initial Address Message, the Continue With
Argument information flow or the Connect message, the appropriate indicator shall be applied for the forwarded call.

An HLR shall not send an FTN which is not in international 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 in aformat other than international, the service logic in the HLR shall behave as if the call forwarding is
provisioned but not registered.

4.7.2.3 Invocation of Call Deflection

The functional behaviour for the invocation of the Call Deflection supplementary service is defined in 3GPP
TS23.018[12] and 3GPP TS 23.072 [16]. The following additional requirements apply.

When Call Deflection isinvoked by a CAMEL subscriber with O-CSl, the gsmSSF shall send the DTN to the gsmSCF
in the format in which it was received from the MS. When Call Deflection isinvoked by a CAMEL subscriber with
D-CSl or if aN-CSl is present in the VM SC, then the DTN shall be treated as defined in subclause 4.2.1.2.2.

If the Service Interaction Indicators Two parameter was included in the Initial Address Message, the Continue With
Argument information flow or the Connect information flow, the appropriate indicator shall be applied for the deflected
call.

4.7.3 Call Barring services

When a CAMEL subscriber with O-CSl and TIF-CSI attempts to activate a conditional call barring service
(BOIC,BOIC-exHC), the HLR shall not check the interactions with call forwarding.

When the gsmSCF initiates a call to a subscriber, the gsmSCF can indicate to the HLR that incoming call barrings shall
be suppressed for this call.

When the gsmSCF creates an additional call leg in an existing call, the gsmSCF can indicate to the VLR (viathe
gsmSSF and M SC) that outgoing call barrings shall be suppressed for this call leg.

4.7.4  Closed User Group

For a CUG subscriber with CAMEL services:

- TheHLR shal store (and transfer to the VL R) the necessary subscriber data to ensure that the served subscriber
is not unnecessarily prevented by CUG constraints from originating calls.

- TheHLR shall store the necessary subscriber data to ensure that the served subscriber is not unnecessarily
prevented by CUG constraints from receiving calls.

For an MO or MF call, the CUG information for that call shall be sent to the gsmSCF in the Initial DP information flow.

If the gsmSCEF returns a Continue information flow, the call shall continue with the original CUG information
unchanged.

If the gsmSCF returns a Connect or Continue With Argument information flow, the CUG handling in table 4.7 applies.

Table 4.7: CUG handling on receipt of Connect or Continue With Argument for an MO or MF call

CUG parameters in Handling
information flow
Non-CUG call (note 1) Remove CUG information for the call and continue
as a non-CUG call
CUG information (note 2) Call shall continue with modified CUG information
No CUG information Call shall continue with original CUG information
NOTE 1: Received in Service Interaction Indicators Two IE.
NOTE 2: CUG information consists of at least one of CUG Interlock Code and
Outgoing Access Indicator.
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For an MT call which isto be routed to the terminating subscriber, the CUG information shall be extracted from the
Send Routeing Information ack and sent to the gsmSCF in the Initial DP, but the gsmSCF shall not have the ahility to
change the CUG information for the call.

For an VT call which isto be routed to the terminating subscriber, the CUG information shall be extracted from the
incoming ISUP IAM and sent to the gsmSCF in the Initial DP, but the gsmSCF shall not have the ahility to change the
CUG information for the call.

For an MT or VT call which is subject to CAMEL forwarding, the gsmSCF shall return a Connect information flow and
the CUG handling in table 4.7 applies.

5 USSD to/from gsmSCF

5.1 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 3GPP TS 23.090 [24]. Phase 1 USSD information flows may be relayed from the HLR to the gsmSCF.
CAMEL introducesa"CAMEL USSD application” which isinvoked by the USSD handler. The CAMEL USSD
functional entities and application behaviour is specified in this subclause.

R MAP

CAMEL USSD gsmSCF
application
USSD Handler
MAP

e

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 applicable to all subscribers. The U-CSI and the UG-CS are
stored in the 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.
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5121 gsmSCF - HLR interface

Thisinterfaceis used for USSD information flows, both for gsmSCF-initiated dialogues and M S-initiated dialogues
(relayed viaHLR). It is a network operator option whether to support or not USSD information flows on thisinterface.

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 a gsmSCF 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.

531 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 service code. The address shall be an E.164 number to be used
for routeing.

5.4 Procedures

54.1 MS Initiated USSD
For the behaviour of the USSD handler in HLR when receiving aMS initiated USSD see 3GPP TS 23.090 [24].

When the USSD handler has determined that the service code present in the received USSD does not indicate that an
USSD application in the HLR shall beinvoked 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 isimplementation dependent. The following text describes
arecommended procedure.
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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-CSl.

If the service codeis not present in the U-CSI (or the subscriber does not have U-CS| 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 isrouted to the gsmSCF given by the gsmSCF address stored against the service code in the UG-CS.

If the service code is not present in U-CSI or UG-CSI an error (unknown application) is returned to the USSD handler.

5.4.2 gsmSCF Initiated USSD

The HLR may at any time receive a USSD information flow from the gsmSCF. If the subscriber can be contacted, the
HLR shall set up atransaction to the VLR and forward the information flow 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 is received from the MSC, the VLR shall release the transaction to
the HLR and the HL R shall release the transaction to the gsmSCF.

5.5 Description of information flows

This subclause contains the detailed description of the information flows used by CAMEL for USSD handling.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Specific conditions (S) or Optiona (O) in
the " Status" column.

An'M'|E shall aways beincluded. A 'C' |E shall beincluded if the sending entity has the necessary information to
populate the |E. The conditions for the inclusion of an'S' |E are shown in the 'Description’ column of the definition
table. An'O' |IE may be included or omitted as required by the service logic. This categorization is afunctional
classification, i.e. it defines the requirements for the stage 2 information. It is 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 an I|E which it receives.

Details of errors and exceptions to these rules are specified in are specified in 3GPP TS 29.002 [34].
55.1 gsmSCF to HLR information flows

5511 Unstructured SS Request

55.1.1.1 Description
This IF isused for the gsmSCF to request data from the MS viathe HLR.

55.1.1.2 Information Elements
Information element name | Status Description

USSD String M [This IE contains the string that will be sent to the MS.

Data Coding Scheme M  |This IE indicates the characteristics of the USSD string.

IMSI S,E |This IE identifies the subscriber for which the information is requested. It shall
be present if this IF is the first IF in a USSD dialogue, otherwise it shall be
absent.

MSISDN S,E |This IE identifies the subscriber for which the information is requested. It shall
be present if this IF is the first IF in a USSD dialogue, otherwise it shall be
absent.

Alerting Pattern ®) This IE indicates an alerting pattern to be sent to the MS.
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55.1.2 Unstructured SS Notify

55.1.2.1 Description
ThisIF isused for the gsmSCF to send data to the MSviathe HLR.

5.5.1.2.2 Information Elements
Information element name | Status Description

USSD String M [This IE contains the string that will be sent to the MS.

Data Coding Scheme M |This IE indicates the characteristics of the USSD string.

IMSI S,E |This IE identifies the subscriber for which the information is requested. It shall
be present if this IF is the first IF in a USSD dialogue, otherwise it shall be
absent.

MSISDN S,E |This IE identifies the subscriber for which the information is requested. It shall
be present if this IF is the first IF in a USSD dialogue, otherwise it shall be
absent.

Alerting Pattern O |This IE indicates an alerting pattern to be sent to the MS.

5.5.1.3 Process Unstructured SS Data ack

5.5.1.3.1 Description

ThisIF isused for the gsmSCF to send the response to the MS viathe HLR for the MSinitiated IF.

5.5.1.3.2 Information Elements

The following information element is required:

Information element name | Status Description
SS User Data C [This IE contains the string that will be sent to the MS.
55.1.4 Process Unstructured SS Request ack
55.1.4.1 Description

ThisIF isused for the gsmSCF to send the response to the MSviathe HLR for the MSiinitiated IF.

5.5.1.4.2 Information Elements
Information element name | Status Description
USSD String S |This IE contains the string that will be sent to the MS. It shall be present if the
Data Coding Scheme is present; otherwise it shall be absent.
Data Coding Scheme S [This IE indicates the characteristics of the USSD string. It shall be present if
the Data Coding Scheme is present; otherwise it shall be absent.

55.2 HLR to gsmSCF information flows

5.5.2.1 Unstructured SS Request ack

55.2.1.1 Description
ThisIF isused for the MS to send to the gsmSCF via the HLR for the gsmSCF initiated IF.
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5.5.2.1.2 Information Elements
Information element name | Status Description
USSD String C [This IE contains the string that will be sent to the gsmSCF. It shall be present
if the Data Coding Scheme is present; otherwise it shall be absent.
Data Coding Scheme C [This IE indicates the characteristics of the USSD string. It shall be present if
the Data Coding Scheme is present; otherwise it shall be absent.

5.5.2.2 Unstructured SS Notify ack

55.2.2.1 Description

ThisIF isused for the MS to via the HLR acknowledge to the gsmSCF that the notification was received.

55.2.2.2 Information Elements

This | E contains no information element.
5523 Process Unstructured SS Data

5.5.2.3.1 Description
ThisIF isused for the M S to request data from gsmSCF viathe HLR.

5.5.2.3.2 Information Elements
Information element name | Status Description
SS User Data M [This IE contains the string that was received from the MS.
5.5.24 Process Unstructured SS Request
5.5.24.1 Description

ThisIF isused for the M S to request data from the gsmSCF viathe HLR.

5.5.2.4.2 Information Elements
Information element name | Status Description
USSD String M  [This IE contains the string that will be sent to the gsmSCF, including the

Service Code.

Data Coding Scheme This IE indicates the characteristics of the USSD string

M
IMSI M [This IE identifies the subscriber.
MSISDN S This |IE contains the basic MSISDN of the subscriber who has requested the
USSD IF. This IE is used as an operator option.

Originating Entity Number M |This IE identifies the functional entity initiating the information flow.
In this case, this shall be the address of the HLR.

55.2.5 Begin Subscriber Activity

5.5.25.1 Description
ThisIF isused by the HLR to start subscriber activity towards the gsmSCF for USSD purposes.
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5.5.2.5.2 Information Elements
Information element name | Status Description
IMSI M |This IE identifies the subscriber.
Originating Entity Number M  |This IE identifies the functional entity initiating the subscriber activity.
In this case, this shall be the address of the HLR.

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 entitiesinvolved in a GPRS session requiring CAMEL support. The architecture is applicable to
the third phase of CAMEL or higher.

Home Network

)
. CAP

Interrogating Network Visiting Network

Home/Interrogating/Visiting Network

Figure 6.1: Functional architecture for support of CAMEL

HLR: For subscribers requiring CAMEL support, the HLR stores the information relevant to the current subscription
GPRS-CSI.

SGSN: When processing GPRS Attach requests or Inter-SGSN Routeing Area Updates for subscribers requiring
CAMEL support, the SGSN receives a GPRS-CSI 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 contexts in the SGSN.

gprsSSF: see subclause 3.1.

gsmSCF: see subclause 3.1.
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6.1.2 Interfaces defined for CAMEL

6.1.2.1 SGSN - gprsSSF interface

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

6.1.2.2 gprsSSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control a GPRS session or individual PDP Context in a certain gprsSSF. GPRS
dial ogues between the gprsSSF and the gsmSCF on this interface are opened as a result of the gprsSSF sending a
request for instructions to the gsmSCF. A GPRS dialogue is composed of a sequence of TC dialogues linked together
by the same reference. The GPRS dialogue handler allows the TC dialogue handling.

6.1.2.3 HLR - SGSN interface

Thisinterface is used to send CAMEL related subscriber data to a visited GPRS network, e.g. GPRS-CSl.

6.2 Detection Points (DPs)

6.2.1 Definition and description

GPRS events may be made visible to the gsmSCF. The DPs are the pointsin association at which these events are
detected. The DPsfor GPRS Session and PDP Context are described in subclause 6.4.2 and subclause 6.4.3.

A DP can be armed in order to notify the gsmSCF that the GPRS event was encountered, and to allow the gsmSCF to
influence subsequent handling of the GPRS Session, or the PDP Context. If the DP is not armed, the processing entity
continues the processing without gsmSCF involvement at this DP.

Three different types of DPs are identified:

- Trigger Detection Point-Request (TDP-R): This detection point is statically armed and may initiate a CAMEL
control relationship. This CAMEL control relationship iswithin anew GPRS dialogue. When the GPRS event is
encountered and reported, processing is suspended.

- Event Detection Point- Request (EDP-R): This detection point is dynamically armed within the context of a
CAMEL control relationship. When the GPRS event is encountered, and reported, processing is suspended and
the gprsSSF 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. When the GPRS event is encountered and reported, processing is not suspended.

Arming/disarming mechanism:
A DP may be statically armed or dynamically armed. The following arming rules apply:
- DPsfor GPRS Session and PDP Context are statically armed as a result of the GPRS-CS| analysisin the SGSN.

- DPsmay be dynamically armed by the gsmSCF within the context of a CAMEL control relationship. In
scenario 1 which is described in the subclause 6.4.4.1, PDP context related DPs may be armed as generic DP or
as non-generic DP.

The following disarming rules apply:

- A statically armed DP is disarmed when the GPRS-CSI is withdrawn in the HLR. Only TDP-Rs can be disarmed
using this mechanism.

- If the GPRS Session is released, then all EDPs related to the GPRS Session are disarmed.

- If aPDP context is released, then all non-generically armed EDPs related to that PDP context are disarmed.
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- If anon-generically armed EDP is met, then EDPs for the GPRS Session or that PDP Context are disarmed, in
accordance with the implicit disarming rule (see subclause 6.4.6).
- Armed EDPs may be explicitly disarmed by the gsmSCF by means of the Request Report BCSM Event
information flow.
6.2.2 Relationship, DP processing rules and GPRS dialogue

A relationship between the State Models (in the gprsSSF) 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: monitor
relationship and control relationship.

- A CAMEL control relationship: the gsmSCF is able to influence the GPRS Session/PDP Context via the
relationship for the given state model.

- A CAMEL monitor relationship: the gsmSCF is not able to influence the GPRS Session/PDP Context viathe
relationship for the given state model.

A control relationship persists aslong as there is one or more EDP-R armed for this instance of the state model, or if the
gprsSSF isin the state Waiting For Instruction for this instance of state model.

A control relationship changes to amonitor relationship if the conditions for a control relationship are no longer
fulfilled and one or more EDP-N is armed or one or more Apply Charging Report GPRS is outstanding for thisinstance
of the state model. If no EDP-Ns are armed and no Apply Charging Reports GPRS are outstanding for this instance of
the state model, the relationship terminates.

A GPRS diaogue exists between gprsSSF and gsmSCF if at least one of the following conditionsis fulfilled:
- Thereisat least one EDP armed,
- Atleast onereport is pending,

- gprsSSFisin state Waiting_For_Instructions.

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 GPRS Handling

The Default GPRS Handling indicates whether the GPRS session or PDP context shall be released or continued as
requested in case of error in the gprsSSF to gsmSCF dial ogue.

6.3.1.4 TDP List

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

ETSI



3GPP TS 23.078 version 5.11.0 Release 5 493 ETSI TS 123 078 V5.11.0 (2006-06)

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 CSI state

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

6.3.1.7 Notification flag

The natification flag indicates whether the change of the GPRS-CSI shall trigger Notification on Change of Subscriber
Dataor not.

6.3.2 gsmSCF address list for CSI

The gsmSCF address list contains a list of gsmSCF addresses to which Natification on Change of Subscriber Dataisto
be sent. Thislistis common to all CSl.

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 models, one for the attach/detach procedures (GPRS Attach/Detach State Model)
and the other for modelling individual PDP Contexts (GPRS PDP Context State Model).

6.4.1 General Handling

The GPRS State Model is used to describe the actionsin an SGSN during processing of a GPRS session or PDP
Contexts.

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

Figure 6.2shows the components that have been identified to describe a GPRS State Model.

Transition

DP

Point in Association
(PIA)

Figure 6.2: GPRS State Model Components

6.4.2 GPRS Attach/Detach State Model
The GPRS Attach/Detach State Model is used to model the behaviour of the GPRS attach/detach procedures.

When encountering a DP the Attach/Detach State Model 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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Figure 6.3: GPRS Attach/Detach State Model

Table 6.1: 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 GPRS  [TDP-R”, EDP-N  |Routeing Area Update is accepted.
Session
DP Detach EDP-N, EDP-R A detach request is received either from the MS, the SGSN or a
'‘Cancel Location' received from HLR or Inter SGSN Routeing
update occurred in the old SGSN.

Note 1:  Change of Position GPRS 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 GPRS Session 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).

6.4.2.1 Description of the Attach/Detach model (PIAS)

This subclause describes the model for the attach and detach a GPRS session in the SGSN. For each PIA adescription
can be found of the entry events, actions 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.

Actions:
- Interfaceisidled.

- Attach request is received 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 Change of Position GPRS Session).

- Information being analyzed, e.g. GPRS-CS is analyzed.
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Exit events:

-  GPRS-CSl isanayzed (DP Attach or DP Change of Position GPRS Session).

6.4.2.1.2 Attached
Entry events:
- GPRS-CSl isanalyzed (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 from the network (DP Detach).
- Intra-SGSN Routeing Area Update is accepted (DP Change of Position GPRS Session).
- Anexception is encountered.

The GPRS Attach/Detach State Model shall only have one or more GPRS PDP Context State Models associated with it
when in the Attached state. A GPRS PDP Context State Model cannot exist without its associated GPRS Attach/Detach
State Model being in the Attached state. Closure of the GPRS Attach/Detach State Model via a detach will result in the
idling of all associated GPRS PDP Context State Models and the rel ease of the associated GPRS PDP Contexts.

It shall not be necessary to trigger arelationship from the GPRS Attach/Detach State Model to the gsmSCF in order for
triggering to occur in an associated GPRS PDP Context State Model. However, in thislatter case a GPRS
Attach/Detach State Model shall till exist at the SGSN. Thisis so that CSE-initiated detach events sent within a given
GPRS PDP Context relationship shall result in the GPRS Attach/Detach State Model transiting to the Detached state.
As noted above, in this state no PDP Contexts can exist and so all associated GPRS PDP Context State Models will
transit to state Idle.

6.4.3 GPRS PDP Context State Model

The GPRS PDP Context State Model is used to model the behaviour for the GPRS PDP Context procedures. Thereis
one PDP Context State Model per GPRS PDP context.

When encountering a DP the PDP Context State Model 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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Figure 6.4: GPRS PDP Context State Model

Table 6.2: 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.

EDP-N

DP PDP Context Establishment [TDP-R?, EDP-R, |Create PDP Context response is received from the GGSN.

Acknowledgement EDP-N

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. Inter SGSN
Routeing update occurred in old SGSN.

DP Change of Position Context |[TDP-R?, EDP-N, |Routeing Area Update is accepted.

EDP-R

NOTE 1: The PDP Context Establishment shall be reported as TDP-R (provided that this DP is statically armed in
GPRS-CSI) if there is no relationship with the gsmSCF. If there is a relationship with the gsmSCF it shall be
reported as EDP-R or EDP-N if armed so.

NOTE 2: The PDP Context Establishment Acknowledgement shall be reported as TDP-R (provided that this DP is
statically armed in GPRS-CSI) if there is no relationship with gsmSCF. If there is a relationship with the
gsmSCF, it shall be reported as EDP-R or EDP-N if armed so.

NOTE 3: Change of Position Context is reported as TDP-R in the case of Inter-SGSN Routeing Area Update (provided
that this DP is statically armed in GPRS-CSI) if there is no relationship with the gsmSCF.

Change of Position Context is reported as EDP-N or EDP-R in the case of Inter-SGSN Routeing Area Update
(provided that this DP is armed as generic EDP) if there is a relationship with the gsmSCF.

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 PDP Context model (PIAS)

This subclause describes the model for PDP Context State Model in the SGSN. For each PIA a description can be found
of the entry events, actions 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 Context).

- Information being analyzed, e.g. GPRS-CS is analyzed.
Exit events:

- GPRS-CSl isanalyzed (DP PDP Context Establishment or DP Change of Position Context, new SGSN).

6.4.3.1.2 PDP Context Setup
Entry events:

- GPRS-CSl isanayzed (DP PDP Context Establishment).
Actions:

- APN and GGSN selection procedure is performed for a primary PDP context as specified in Annex A of 3GPP
TS 23.060 [15]. APN and GGSN selection procedure is not performed for a secondary PDP context.

- Access Point Name is verified against the subscription. If the gsmSCF has provided an Access Point Name then
the Access Point Name provided by the gsmSCF is checked against the subscription. For details refer to 3GPP
TS 23.060 [15] Annex A.

- The operator determined barring category "Barring of all Packet Oriented Services" is checked and invoked if
necessary.

- The operator determined barring category "Barring of Packet Oriented Services from access points that are
within the HPLMN whilst the subscriber isroaming in aVPLMN" is checked and invoked if necessary.

- The operator determined barring category "Barring of Packet Oriented Services from access points that are
within the roamed to VPLMN" is checked and invoked if necessary.

- The SGSN ensures that an already active PDP context is not reactivated.

- GGSN addressis derived from the Access Point Name by interrogation of a DNS. The Access Point Name
consists of a Network Identifier and an Operator Identifier.

- Create PDP Context Request is sent to the GGSN.
Exit events:
- Create PDP Context Response is received from the GGSN (DP PDP Context Establishment Acknowledgement).

- Anexception 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 Context).
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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 is due to an inter SGSN routing area
update (DP PDP Context Disconnection, old SGSN).

- IntraaSGSN Routeing Area Update Request is received from the M S (DP Change of Position Context).
- Inter-SGSN Routeing Area Update (DP Change of Position Context, new SGSN).

- Anexception is encountered.

6.4.3.1.4 Change of Position Context
Entry events:

- Inter SGSN Routing Area update accepted (new SGSN).

- Intra SGSN Routeing Area update request received from the MS.
Actions:

- PDP Context (containing NSAPI, PDP Type, PDP Address, Access Point Name, QoS Requested, PDP
Configuration Options) is reestablished in case of Inter-SGSN Routeing Area update accepted (new SGSN).

- Intra SGSN Routeing Area updated.
Exit events:

- reestablishement of the PDP context at the new SGSN and return to PDP context established in case of inter
SGSN Routeing Area update accepted in new SGSN (PIA PDP context established).

- Routeing Area update completed in case of intra SGSN Routeing Area update (PIA PDP context established).

6.4.4 GPRS CAMEL Scenarios

Two different scenarios are applicable for CAMEL control of GPRS.

Scenario 1:
Scenario 1 allows CAMEL control of the GPRS session and of multiple PDP contexts related to this session within a
single GPRS dialogue.

Scenario 2:
Scenario 2 allows CAMEL control of single PDP contexts. Multiple PDP contexts are controlled in this scenario via
multiple GPRS dialogues.

Scenario 1 and scenario 2 are mutually exclusive, i.e. it is not possible to use both for one GPRS session at the same
timein one SGSN. A GPRS sessionisinvolved in GPRS CAMEL at one moment in time either by using scenario 1 or
by using possible multiple instances of scenario 2. GPRS sessions in different SGSNs are independent from a CAMEL
perspective.

6.44.1 GPRS CAMEL Scenario 1

Scenario 1 allows CAMEL control of the GPRS session and of multiple PDP contexts related to this session within a
single GPRS dialogue (Session dialogue).
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Figure 6.5: GPRS CAMEL Scenario 1

A GPRS dialoguein scenario 1 aways consists of one GPRS Attach/Detach State Model and optionally of additional
multiple GPRS PDP Context State Models related to the Attach/Detach State Model for the GPRS session. Thereis at
most one GPRS Attach/Detach State Model per non idle GPRS session in one SGSN and at most one PDP Context
State Model per active GPRS PDP context in one SGSN. The various PDP Context State Models are treated
independently of each other.

The GPRS dialogue and the relationship between the GPRS Attach/Detach State Model and the gsmSCF are always
initiated using the TDPs of the GPRS Attach/Detach State Model.

The gsmSCf requests further control or monitoring of individual GPRS PDP contexts using the Request Report GPRS
Event information flow. To be informed about new individual PDP contexts the gsmSCF arms the DP 'PDP Context
Establishment' or the DP 'PDP Context Establishment Acknowledgement' generically, i.e. without aPDP ID, asan
EDP. To beinformed about the handed over PDP contexts the gsmSCF arms the DP 'Change of Position Context'
generically as an EDP-N or EDP-R.

Each GPRS PDP context isidentified by a PDP ID. The PDP ID is assigned by the SGSN during PDP context
establishment. The PDP ID is unique within one GPRS dialogue. The Reguest Report GPRS Event information flows to
control new or handed over PDP contexts do not include a PDP ID. Thereisno 'PDP ID' related to the GPRS
Attach/Detach State Model.

The PDP Id is reported to the gsmSCF in the first event notification for that PDP context.

6.4.4.2 GPRS CAMEL Scenario 2

Scenario 2 allows CAMEL control of single PDP contexts. Multiple PDP contexts are controlled in this scenario via
multiple GPRS dialogues (PDP Context dialogues).

SGSN/SSP GPRS Dialogue #1 SCP

PDP#1 [¢ A ) A >
SM k) Information flow related to}
PDP context #1
PDP#?2 [¢ A ) A >
SM K) Information flow related to}
PDP context #2

GPRS Dialogue #2

Figure 6.6: GPRS CAMEL Scenario 2
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A GPRS dialogue in scenario 2 consists of a single GPRS PDP Context State Model. There is no GPRS Attach/Detach
State Model involved in this scenario. Thereis at most one PDP Context State Model per active GPRS PDP context in
one SGSN.

There might be multiple GPRS dialogues in scenarios 2 for one GPRS session, each of the dialogues controlling a
single GPRS PDP context. The various GPRS dial ogues are independent of each other.

The GPRS dialogue and the relationship between the GPRS PDP Context State Model and the gsmSCF are always
initiated using the TDPs for the GPRS PDP Context State M odel.

Control of further individual GPRS PDP contexts in the same GPRS dialogue asin scenario 1 is not possible. There are
no PDP IDs in this scenario.

6.4.5 SGSN Routeing Area Update

6.45.1 Intra-SGSN Routeing Area Update

Intra-SGSN Routeing Area Update will be detected via the DP 'Change of Position GPRS Session' for the session using
the GPRS Attach/Detach State Model and via the DPs 'Change of Position Context' for the individual PDP contexts
using the GPRS PDP Context State Models.

It will be reported viaan EDP-N if the necessary EDP-N is armed.

6.4.5.2 Inter-SGSN Routeing Area Update

Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected via the DP 'Change of
Position GPRS Session'’ for the session using the GPRS Attach/Detach State Model and via the DPs 'Change of Position
Context' using the GPRS PDP Context State Models for the individual PDP contexts which have been handed over.

Scenario 1:

Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected in the new SGSN via the DP
'Change of Position GPRS Session' for the session using the GPRS Attach/Detach State Model and in the new SGSN
viathe DPs 'Change of Position Context' using the GPRS PDP Context State Models for the individual PDP contexts
which have been handed over.

In this scenario the DP 'Change of Position GPRS Session' is armed as a TDP-R. If the Routeing Area Update is
accepted the gprsSSF reports this TDP-R to the gsmSCF using the Initial DP GPRS information flow. To be informed
about new PDP contexts the gsmSCF arms the DP 'PDP Context Establishment' or the DP 'PDP Context Establishment
Acknowledgement' generically as EDP-R or EDP-N. The DPs 'Change of Position Context' for the PDP contexts which
have been handed over will be reported with all necessary information to the gsmSCF when the gprsSSF is continued,
i.e. itisnot longer waiting for instructions. Contexts which are not continued in the new SGSN are not reported. The
EDPs for new PDP contexts are reported as usual .

The Detach in the old SGSN is reported to the gsmSCF, provided this event is armed. All outstanding reportsin the old
SGSN are sent to the gsmSCF and all open CDRs are closed.

Scenario 2:

Inter-SGSN Routeing Area Update from the old SGSN to the new SGSN will be detected in the new SGSN viathe DPs
'Change of Position Context' using the GPRS PDP Context State Models for the individual PDP contexts which have
been handed over.

In this scenario the DP 'Change of Position Context' is armed as TDP-R. If the Routeing Area Update is accepted the
gprsSSF reports these TDP-Rs PDP contexts which have been handed over to the gsmSCF using the Initial DP GPRS
information flows in multiple GPRS dialogues.

The PDP Context Disconnection in the old SGSN is reported to the gsmSCF, provided this event is armed. All
outstanding reportsin the old SGSN are sent to the gsmSCF and the open CDR is closed.
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6.4.6 Rules for Implicit Disarming of Detection Points
The two tables below give the rules for implicit disarming of event detection points.

Implicit EDP disarming rules are specified for the Attach/Detach State Model and PDP Context State Model. The tables
specify which EDP's shall be disarmed (i.e. MonitorMode set to Transparent) if/when each EDP is encountered,
irrespective of the EDP's MonitorM ode (Transparent, NotifyAndContinue, or Request).

EDPs which are armed generically for GPRS PDP Context State Models shall only be implicitly disarmed at the end of
the GPRS dialogue. Explicit disarming is possible.

When EDP's are armed with MonitorM ode 'Request’ (EDP-Rs) 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 state).

The table 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.

Table 6.3: Implicit disarming rules for Scenario 1 (the rules apply for non-generically armed DPs)

Encountered DP Implicit disarmed DPs
— = = c
2 8 3 o g
o 5 E E 3
O O 2 2 =
5 5 3 s E 2
= = ? » 0 a
0 7} L w & [a)]
o o = +~ O =
= T 8 s 2 &
o o € c 0 c
[@] o o
55 S 5 3} S 3 o
52 S g o o S a
o < © [a) [a T} [a]
(O] (@) [a)] o o < o
Change of Position GPRS Session
Change of Position Context
Detach X X X X X X
PDP Context Establishment
PDP Context Establishment Acknowledgement X
PDP Context Disconnection X X X

Table 6.4: Implicit disarming rules for Scenario 2 (the rules apply for non-generically armed DPs)

Encountered DP Implicit disarmed DPs

Change of Position Context
PDP Context Establishment
PDP Context Disconnection

IAcknowledgement

PDP Context Establishment Acknowledgement X

PDP Context Disconnection X X X

Change of Position Context
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6.5 Procedures for CAMEL GPRS

6.5.1 Overall SDL Architecture

System  CAMEL_GPRS 1(1)

gsmSCF

[1]
[1]

GPRS
Dialogue
Handler

CAP Interface

Internal CAP Interface

[]

gprsSSF

A

Internalinterface

MobileStation [1] [] SGSN [1] [1] GGSN

A_Interface GTP

Figure 6.7: Architecture for CAMEL/GPRS interworking

6.5.2 Handling GPRS in the SGSN

The functional behaviour of the SGSN is specified in 3GPP TS 23.060 [15]. The procedures specific to CAMEL are
specified in this subclause:

- Procedure CAMEL_GPRS Attach;

- Procedure CAMEL_GPRS Detach;

- Procedure CAMEL_GPRS Routeing Area Update Session;

- Procedure CAMEL_GPRS Routeing Area Update Context;

- Procedure CAMEL_GPRS PDP_Context Establishment;

- Procedure CAMEL_GPRS Create PDP_Context_Establishment_Acknowledgement;
- Procedure CAMEL_GPRS Change Of_QoS;

- Procedure CAMEL_GPRS PDP_Context_Disconnection.
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6.5.2.1 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.

If the default GPRS handling is continue, the SGSN continues processing without CAMEL support.

6.5.2.2 Actions of the SGSN on receipt of Int_Continue

The SGSN continues processing without any modification of GPRS parameters.
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6.5.2.3 Handling of GPRS Attach/Detach
Procedure CAMEL_GPRS_Attach 1(2)
‘[/7* 7P7r(;(;eid7u;ei l;{tf;é éiGisi\lifE); é:AR/IiEiLT\ﬁ /* Signals to/from the right are to/from the gprsSSF;
‘handling of MS Attach */ | signal from the left is from the access network. */

No

Result := Store original
Continue GPRS parameters

Int_invoke_
GPRS_SSFE

Wait_for_
GPRS_SSF_

NvoKeQ

Int_GPRS

SSF_Invoked

Int._ DP_
Attach

Result :=
DP_Attach Abort_session

Int_GPRS_
Failure

Figure 6.8-1: Procedure CAMEL_GPRS_Attach (sheet 1)
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Procedure CAMEL_GPRS_Attach 2(2)
;[l;iPirci)éeidiu;e; |;1}Hé ééfsﬁf};? E:iAR/IiEiLT\ﬁ /* Signals from the right are from the gprsSSF.*/
handling of MS Attach */ |
| |
DP_Attach
- Int Int_Contin
Session ni_error GPRS
No Default GPRS handling =
Continue?
Yes
Result := Result := Result :=
Release_session Abort_session Continue

Figure 6.8-2: Procedure CAMEL_GPRS_Attach (sheet 2)
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Procedure CAMEL_GPRS_Detach 1(2)
ﬁ*ilsrbéédiuiré iinitﬁé 787GiSil\I fo} 7CiA7l\/7IEiI: o T} Y /* Signals to/from the right are to/from the gprsSSF */
handling of MS or network indicated Detach *

| |

Result :=
Continue

DP_Detach

Int_Continde Int_error

N

Result :=
Continue

Figure 6.9-1: Procedure CAMEL_GPRS_Detach (sheet 1)
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6.5.2.4 Handling of GPRS Routeing Area Update

Procedure CAMEL_GPRS_Routeing_Area_Update_Session 1(2)

/* Procedure in the SGSN for CAMEL handling of: T\ﬁ /* Signals to/from the right are to/from the gprsSSF;%

- intra-SGSN Routeing Area Update, or signal from the left is from the access network. */
|- inter-SGSN Routeing Area Update in the new SGSN */

Yes
Intra-SGSN Int_DP_Change_
Of_Position /Session
Inter-SGSN
NO  &pRs- DP_Change )
Avocation? Of |Position_Session
Yes
Result := Int_invoke_ |_|Intra- or Inter-SGSN
Continue GPRS_SSE Routeing Area Update?

Wait_for_
GPRS_SSF_

Int_GPRS
SSF_invoked

Int_DP_Chan
Of_Position_ &

Int_GPRS_
Failure

Result :=
Of |\Position_S