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

The fourth phase of CAMEL feature supports, in addition to the third phase of
CAMEL:

- Interactions with Optimal Routeing;

- Call Party Handling;

- DTMF Mid call procedure for Mobile Originated and Mobile Terminating calls;
- Inclusion of flexible tone injection;

- Charging Notification to CSE;

- Enhancements of dialled services;

- 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 data in Any Time Modification;

- Enhancement of Any Time Interrogation and Provide Subscriber Information
for PS Domain.

In order to realise the technical specification stage 3, CN2 has worked to create
the draft specification. All the approved proposals to CAMEL Phase 4, as well as
most of the approved CRs to CAMEL Phase 3, are included in the present
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CAMEL Phase 4 draft specification.

Approval of the attached draft version of TS 29.078 for Rel-5 shall result in the
formal release of TS 29.078 V5.0.0.

Summary of change: 3 This CR is contains all the changes that are required for the update of CAMEL
Phase 3 to CAMEL Phase 4.

Consequences if ¥ CAMEL Phase 4 will not work.
not approved:

Clauses affected: ¥ Al

Other specs * Other core specifications *
affected: Test specifications
O&M Specifications

Other comments: 3 This document is submitted for information. CN2 requests the approval at the
CN#16 Plenary.
Individual change requests that are implemented in TS 29.078 for WI CAMEL4
are listed in Annex D.
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Foreword
This Technical Specification (TS) has been produced by the 3" Generation Partnership Project (3GPP).
The present document identifies the 3G system specifications for Rel-5.

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

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

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

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

The present document specifiesthe CAMEL Application Part (CAP) supporting the fourth phase of the network feature
Customized Applications for Mobile network Enhanced Logic. CAP is based on a sub-set of the ETSI Core INAP CS-2
as specified by ETSI EN 301 140-1 [26]. Descriptions and definitions provided by ETSI EN 301 140-1 [26] are directly
referenced by this standard in the case no additions or clarifications are needed for the use in the CAP.
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2
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3GPP TS 22.115: "Service Aspects Charging and Billing".
3GPP TS 23.003: "Numbering, addressing and identification”.

3GPP TS 23.040: "Technical realization of the Short Message Service (SMS); Point-to-Point
(PP)".

3GPP TS 23.078: " Customised Applications for Mobile network Enhanced Logic (CAMEL)
Phase 3 - Stage 2.

3GPP TS 23.079: "Support of Optimal Routeing (SOR); Technical realization”.

3GPP TS 24.008: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface
layer 3 specification (3GPP TS 24.008)".

3GPP TS 24.011: "Point-toPoint (PP) Short Message Service (SMS); support on mobile radio
interface”.

3GPP TS 29.002: "Digital cellular telecommunications system (Phase 2+); Mobile Application
Part (MAP) specification (3GPP TS 29.002)".

3GPP TS 29.060: "General Packet Radio Service (GPRS); GPRS Tunnelling Protocol (GTP)
across the Gn and Gp Interface”.

3GPP TS 32.205: "Telecommunication Management; Charging and billing; 3G call and event data
for the Circuit Switched (CS) domain".

3GPP TS 32.215: "Telecommunication Management; Charging and billing; 3G call and event data
for the Packet Switched (PS) domain".

Spare

ETSI ES 201 296: "Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN
User Part (ISUP); Signalling aspects of charging”.

ETSI ETS 300 287-1: "Integrated Services Digital Network (ISDN); Signalling System No.7;
Transaction Capabilities (TC) version 2; Part 1: Protocol specification [ITU-T Recommendations
Q.771to Q.775 (1993), modified]".

ETSI EN 300 356-1: "Integrated Services Digital Network (ISDN); Signalling System No.7; ISDN
User Part (ISUP) version 3 for the international interface; Part 1: Basic services
[ITU-T Recommendations Q.761 to Q.764 (1997), modified]".
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[25]

[26]

[27] - [40]
[41]
[42]

[43]

[44]

[45]

[46]

47]

[48]

[49]
[50]
[51]

[52]

(53]

[54]

[55] - [60]
[61]
[62]
[63]
[64] —[80]
(81]

[82] —[90]
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ETSI ETS 300 374-1: "Intelligent Network (IN); Intelligent Network Capability Set 1 (CS1); Core
Intelligent Network Application Protocol (INAP); Part 1: Protocol specification”.

ETSI EN 300 403-1: "Integrated Services Digital Network (ISDN); Digital Subscriber Signalling
System No. one (DSS1) protocol; Signalling network layer for circuit-mode basic call control;
Part 1. Protocol specification [I TU-T Recommendation Q.931 (1993), modified]".

ETSI EN 301 140-5: "Intelligent Network (IN); Intelligent Network Application Protocol (INAP);
Capability Set 2 (CS2); Part 1: Protocol Specification™.

Spare
ITU-T Recommendation Q.71: "ISDN circuit mode switched bearer services'.

CCITT Recommendation Q.713: " Specifications of Signalling System No.7; SCCP formats and
codes".

ITU-T Recommendation Q.714: " Specifications of Signalling System No.7; Signalling Connection
Control Part procedures’.

ITU-T Recommendation Q.762: "General function of messages and signals of the ISDN user part
of signalling system no.7".

ITU-T Recommendation Q.763: "Formats and codes of the ISDN user part of Signalling System
No.7".

ITU-T Recommendation Q.773: " Specifications of Signalling System No.7; Transaction
capabilities formats and encoding".

ITU-T Recommendation Q.850: "Usage of cause and location in the digital subscriber signalling
system no.1 and the signalling system no.7 ISDN user part".

ITU-T Recommendation Q.932: "Digital subscriber Signalling System No.1 (DSS 1) - Generic
procedures for the control of ISDN supplementary services'.

ITU-T Recommendation Q.1224: "Distributed functional plane for intelligent network CS2".
ITU-T Recommendation Q.1228: "Interface ITU-T Recommendation for intelligent network CS2".

ITU-T Recommendation Q.1400: " Architecture framework for the development of signalling and
organi zation, administration and maintenance protocols using OSI principles".

ITU-T Recommendation X.680 ASN.1: "Information technology - Abstract Syntax Notation One
(ASN.1): Specification of basic notation”.

ITU-T Recommendation X.690: "ASN.1 encoding rules: Specification of Basic Encoding Rules
(BER), Canonical Encoding Rules (CER) and Distinguished Encoding Rules (DER)".

ITU-T Recommendation X.880 | ISO/IEC 9072-1: "Information technology - Remote Operations:
Concepts, model and notation™.

Spare
CCITT Recommendation X.208: " Specification of Abstract Syntax Notation One (ASN.1)".
CCITT Recommendation X.219: "Remote operations. Model, notation and service definition".

CCITT Recommendation X.229: "Remote operations: Protocol specification".

SO 9545 (1989): "Information technology - Open Systems I nterconnection - Application Layer
structure”.

Spare
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[91] ANSI T1.112-1996: "American National Standards for Telecommunications- Signalling System
Number 7 (SS7) - Signalling Connection Control Part (SCCP)".

[92] ANSI T1.113-1995: "American National Standards for Telecommunications- Signalling System
Number 7 (SS7) - ISDN User Part".
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2.1 Specifications used for IMPORTS for CAP

The following table lists the modules from which CAP V4 imports. For each module, the table indicates in which

formal specification this module can be found.

Table 2-1: Module IMPORT specifications

Module Name Specification Ref
CS1-DataTypes {ccitt(0) identified-organization(4) etsi(0) mobileDomain(0) umts- ETS 300 374-1 [24]
network(1) modules(3) csl-datatypes(2) version1(0)}
CS2-datatypes {ccitt(0) identified-organization(4) etsi(0) mobileDomain(0) umts- EN 301 140-1 [26]
network(1) modules(3) in-cs2-datatypes (0) version1(0)}
MAP-CommonDataTypes {ccitt(0) identified-organization(4) etsi(0) 3GPP TS 29.002 [11
mobileDomain(0) gsm-Network(1) modules(3) map-CommonDataTypes(18)
version6(6)}
MAP-MS-DataTypes {ccitt(0) identified-organization(4) etsi(0) mobileDomain(0) 3GPP TS 29.002 [11]
gsm-Network(1) modules(3) map-MS-DataTypes(11) version6(6)}
MAP-CH-DataTypes {ccitt(0) identified-organization(4) etsi(0) mobileDomain(0) 3GPP TS 29.002 [11]
gsm-Network(1) modules(3) map-CH-DataTypes(13) version6(6)}
MAP-ExtensionDataTypes {ccitt(0) identified-organization(4) etsi(0) 3GPP TS 29.002 [11]
mobileDomain(0) gsm-Network(1) modules(3) map-ExtensionDataTypes(21)
version6(6)}
TCAPMessages {ccitt recommendation g 773 modules(2) messages(1) ITU-T Q.773 [46]
version3(3)}
Remote-Operations-Information-Objects {joint-iso-ccitt remote-operations(4) ITU-T X.880 [54]
informationObjects(5) version1(0)}
TC-Notation-Extensions {ccitt recommendation q 775 modules(2) notation- ETS 300 287-1 [22]

extension (4) version1(1)}
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3 Abbreviations

For the purposes of the present document, the following abbreviations apply:
AC Application Context
AE Application Entity
AEI Application Entity Invocation
APDU Application Protocol Data Unit
ASE Application Service Element
ASN.1 Abstract Syntax Notation One
BCSM Basic Call State Model
CAP CAMEL Application Part
CCF Call Control Function
CCITT International Telegraph and Telephone Consultative Committee
Cs1 Capability Set 1
Cs2 Capability Set 2
Cs Call Segment
CSA Call Segment Association
csl CAMEL Subscription Information
DP Detection Point
DSS1 Digital Subscriber Signalling System No. One
EDP Event Detection Point
EDP-N Event Detection Point - Notification
EDP-R Event Detection Point - Request
FE Functional Entity
FEAM Functional Entity Access Manager
ffs for further study
FSM Finite State Model
gprsSSF GPRS Service Switching Function
gsmSCF GSM Service Control Function
gsmSRF GSM Specialized Resource Function
gsmSSF GSM Service Switching Function
GT Global Title
ID IDentifier
IN Intelligent Network
INAP Intelligent Network Application Protocol
IP Intelligent Peripheral
ISDN Integrated Services Digital Network
ISUP ISDN User Part
ITU-T International Telecommunication Union — Telecommunication Standardization Sector
LE Local Exchange
MACF Multiple Association Control Function
MO Mobile Originated
MS Mobile Station
MSC Mobile services Switching Centre
MT Mobile Terminated
MTP Message Transfer Part
NA North American
O-BCsM Originating BCSM
PDU Protocol Data Unit
PE Physical Entity
PIA Point In Association
PIC Point In Call
PLMN Public Land Mobile Network
PSTN Public Switched Telecommunication Network
ROS Remote Operations Service
ROSE ROS Element
SACF Single Association Control Function
SAO Single Association Object
SCCP Signalling Connection Control Part
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SCP
SDL

SL

SLP
SLPI
SM
SM-CP
SMS
SMSC
SMsSSF
SMF
SRME
SRSM
SS7
SMSSSF
SSME
SSN
SSP
T-BCSM
TC
TCAP
TDP
TDP-R

21

Service Control Point

System Description Language
Service Logic

Service Logic Program

Service Logic Program Instance
Short Message

Short Message Control Protocol
Short Message Service

Short Message Service Centre
Short Message Service Service Switching Function
Service Management Function
gsmSRF Management Entity
gsmSRF Call State Model
Signalling System no. 7

SMS Service Switching Function
gsmSSF Management Entity
Sub-System Number

Service Switching Point
Terminating BCSM

Transaction Capabilities
Transaction Capabilities Application Part
Trigger Detection Point

Trigger Detection Point - Request

3GPP
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4 Interface specification for telecommunication
services
4.1 General

4.1.1 Definition methodology
The definition of the protocol can be split into three sections:

- thedefinition of the Single Association Control Function (SACF)/Multiple Association Control Function
(MACEF) rulesfor the protocol;

- thedefinition of the operations transferred between entities;
- thedefinition of the actions taken at each entity.

The SACF/MACEF rules are defined in prose. The operation definitions are in Abstract Syntax Notation One (ASN.1)
For details on ASN.1 refer to CCITT Recommendations X.208 [61] and ITU-T Recommendation X.680 [52]. The
actions are defined in terms of state transition diagrams. Further guidance on the actions to be performed on receipt of
an operation can be gained from the description of the relevant information flow

in ITU-T Recommendation Q.1224 [49].

The CAMEL Application Part (CAP) is a ROS Element (ROSE) user protocol. Referto CCITT

Recommendation X.219 [62] and CCITT Recommendation X.229 [63]) for Remote Operations. The ROSE protocol is
contained within the component sublayer of Transaction Capabilities Application Part (TCAP) (see ETS 300 287-1
[22]) and Digital Subscriber Signalling System No One (DSS1) (see ITU-T Recommendation Q.932 [48]). At present,
the ROSE Application Protocol Data Units (APDUS) are conveyed in transaction sublayer messages in Signalling
System no. 7 (SS7) and in the EN 300 403-1 [25] REGISTER, FACILITY and call control messagesin DSS1. Other
supporting protocols may be added at alater date.

The CAP (as aROSE user) and the ROSE protocol are specified in ASN.1, as defined in
ITU-T Recommendation X.680 [52]. The encoding of the resulting Protocol Data Units (PDUs) shall be donein
accordance with the Basic Encoding Rules as defined in ITU-T Recommendation X.690 [53].

4.1.2 Example physical scenarios

Thereader isreferred to Intelligent Network Capability Set 1 (CS1) Core INAP [24] for details of the example physical
scenarios.

scp
SCF
SSP
IP
, ISUP
SSF SRF

Scenario 1, Direct Path to IP (Ref. CS1 cases b) & d)).

Figure 4-1: Scenarios
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SCP
SCF
Assisting
Initiating sSSP
SSP \ T
ISUP
SSF
SSF relay SRF
SCP
Initiating AssistingSSP
gSMSSF ISUP gss?) internal

CCFinMSC

Scenario 2a, Connection to IP via an assisting gsmSSF with relay function; IP co-located with assisting gsmSSF
(Ref. CS1 case c)).

Figure 4-1 (continued): Scenarios
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SCP
SCF
Initiating Assisting
SSP
SSP P
ISUP
SSF SSF relay SRF

InitiatingSS AssistingSSP

@ ISuP @) ISUP P
@ CCFinMSC | pssi

Scenario 2b; Connection to IP via an assisting gsmSSF with relay function; IP not co-located with sssisting
gsmSSF (Ref CS1 case c)).

Figure 4-1 (continued): Scenarios
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SSP

SSF relay

SRF

SSP

Calb

internal

Scenario 3, Connection to IP with relay function; IP co-located with gsmSSF (Ref CS1 case a)).

Figure 4-1 (continued): Scenarios
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SCF
Initiating
SsP IP
ISUP or D channel
SSF Relay SRF
=
SSP

P
@ DSS gSMSRF

Scenario 4, Connection to IP with relay function; IP not co-located with gsmSSF (Ref CS1 case a)).

Figure 4-1 (continued): Scenarios
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scp
SCF
SGSN
» GTP
SSF GGSN
SCP
SGSN

GTP

Scenario 5, GPRS interworking. No connection to IP.

Figure 4-1 (concluded): Scenarios

The following table summarises the scenarios and corresponding interface connections that shall be supported by the
CAP protocol. The following terms used in the table are defined as follows:

Basic: Fully defined in CAP and may be used between any two network operators supporting CAP.

Bilateral: Additional clarifications of CAP capabilities between network operators and/or equipment vendors are
necessary in order for CAP to be used between any two network operators supporting CAP.

Direct: This refersto the case where CAP operations are exchanged between the gsmSRF and the gsmSCF
viaatransaction-level relationship established directly between the gsmSRF and the gsmSCF.

Relay: This refersto the case where CAP operations are exchanged between the gsmSRF and the gsmSCF
viatwo transaction-layer relationships. These relationships are:

- gsmSCF to/from gsmSSF;
- gSMSSF to/from gsmSRF.

The gsmSSF sends operations it receives from the gsmSCF to the gsmSRF, and operations it receives from the gsmSRF
to the gsmSCF. Thisis done without unpacking (and thus processing) of the relayed operations.

The gsmSSF function referred to in the table is always located in an MSC or GM SC.
The gprsSSF function referred to in the table is always located in an SGSN.
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Table 4-1
Scenario Interface Support
gsmSSF gsmSSF gsmSSF gsSmMSRF assisting
to/from to/from to/from to/from gsmSSF
gsmSCF gsSmSRF assisting gsmSCF to/from
gsmSSF gsmSCF
Scenario 1
gsmSRF in IP connected to gsmSSF [See Note 1 See Note 2 - See Notes 3 -
in MSC or GMSC via ISUP and and 6.
accessed by gsmSCF through direct
Signalling System No.7 Connection For gsmSRF in
VPLMN see
Note 4; For
gsmSRF in
HPLMN see
note 5
Scenario 2a
assisting gsmSSF in MSC or GMSC  [See Note 1 - See Note 2 - See Note 3
connected to gsmSSF in MSC or For gsmSRF in
GMSC via ISUP. Assisting gsmSSF is [VPLMN see
accessed by gsmSCF through direct [Notes 4 and 6;
Signalling System No.7 Connection. [For gsmSRF in
HPLMN see
gsmSREF is co-located with assisting [note 5 and 6
gsmSSF and accessed (by gsmSCF)
by relay via assisting gsmSSF over an
internal nodal interface
Scenario 2b
assisting gsmSSF in MSC or GMSC  [See Note 1 See Note 2 - See Note 3
connected to gsmSSF in MSC or
GMSC via ISUP. Assisting gsmSSF is
accessed by gsmSCF through direct
Signalling System No.7 Connection
gsmSRF is in IP connected to See Notes 4  |See Notes 4
assisting gsmSSF and accessed (by [and 6 and 6
gsmSCF) by relay through ISUP or
DSS1 via assisting gsmSSF
Scenario 3
gsmSREF is co-located with a gsmSSF [For gsmSRF in | - - - -
in an MSC/GMSC and accessed by  |VPLMN see
relay via gsmSSF over an internal Notes 4; For
nodal interface gsmSRF in
HPLMN see
notes 5 and 6
Scenario 4
gsmSRF in IP connected to gsmSSF [See Notes 4  |See Notes 4 - - -
and accessed by gsmSCF by relay and 6 and 6
through ISUP or DSS1 via gsmSSF

NOTE 1: Basic for establishment of interface when CorrelationlD and SCFiD are transferred in the
AssistingSSPIPRoutingAddress. Bilateral when CorrelationlD and SCFiD are transferred by other means than
in the AssistingSSPI PRoutingAddress.

NOTE 2: Basic for establishment of interface when CorrelationlD and SCFiD are transferred in the Called Party
Number. Bilateral when CorrelationlD and SCFiD are transferred by other means than in the Called Party

Number.
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NOTE 3: Basic when the full Called Party Number received in VPLMN or HPLMN istransferred onits own in the
AssistRequestI nstructions operation Correlationl D parameter to a gsmSCF in HPLMN.

Bilateral when CorrélationlD is extracted from Called Party Number in HPLMN or VPLMN and transferred
on its own in AssistRequestInstructions CorrelationI D field to a gsmSCF in HPLMN.

NOTE 4: Bilateral for the playing of announcements via elementaryM essagel Ds and variableM essages, playing of
tones and the collection of DTMF digits.

NOTE 5: Basic for the playing of announcements via elementaryMessagel Ds and variableM essages, playing of tones
and the collection of DTMF digits.

NOTE 6: Bilatera for the playing of announcements viatext to speech translation, translation of DTMF digits via
speech to caller and the translation of voice to digits.
4.1.3 CAP protocol architecture

Many of the terms used in the present clause are based on the OSI application layer structure as defined in 1SO 9545
(1989) [81].

The CAP protocol architectureisillustrated in figure 4-2.

A Physical Entity (PE) has either single interactions (case a) or multiple co-ordinated interactions (case b) with another
PE.

In case (@), SACF provides a co-ordination function in using Application Service Elements (ASEs), which includes the
ordering of operations supported by ASE(s), in the order of received primitives. The Single Association Object (SAO)
represents the SACF plus a set of ASEsto be used over a single interaction between a pair of PES.

In case (b), MACF provides a co-ordinating function among several SAQ's, each of which interactswith an SAOina
remote PE.

Each ASE supports one or more operations. Description of each operation istied with the action of corresponding
Functional Entity (FE) modelling. For FE modelling, refer to ITU-T Recommendation Q.1224 [49] and clause 11 of the
present document. Each operation is specified using the OPERATION macro described in figure 4-3.

Multiple coordinated interactions Single interaction
case b case a
Application process Application process
‘ MACF ‘ SAO
SAO ‘ ‘ 840
S| A g A g A
Al s al S A 8
I E's C E's p E's
F F F
TCAP TCAP TCAP
‘ S8CCP ‘ ‘ 3CCP ‘

NOTE: CAPisthecollection of al specificationsin ASEs.
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Figure 4-2: CAP protocol architecture

INAP User ASEs

xyz OPERATION

ARGUMENT {Parameterl, Parameter2,...}
RESULT {Parameterl, Parameter2,...}
LINKED {operation3, operation4,...}

ERRORS {errorl, error2....} -« Operations
topeer  Results
errorl ERROR Errors
PARAMETER {Parameter6, Parameter7,...}
etc
TCAP ASE
INVOKE

' P> RETURN RESULT

COMPONENT SUB-LAYER fopeer  RETURN ERROR

REJECT
-4 ———p BEGIN
TRANSACTION SUB-LAYER topeer  CONTINUE
END
ABORT

UNIDIRECTIONAL

CONNECTIONLESS SCCP

Figure 4-3: Operation description

4.1.4  Compatibility mechanisms used for CAP

4.1.4.1 Introduction
The present section specifies the compatibility mechanisms that shall be used for CAP.
Two major categories of compatibility are handled by these mechanisms:

- compatibility with the ITU-T Recommendation Q.1228 [50] version of CS2 INAP and the specification EN 301
140-1 version of CS2 INAP [26];

- compatibility with future versions of CAP.
The second category has three subcategories of compatibility dealt with within the present section:

- Minor changesto CAP in future versions of CAP:
A minor change can be defined as a change of a functionality which is not essential for the requested IN service.
Whereit isamodification of an existing function, it is acceptable that the addressed function is executed in
either the older or the modified variant. If the change is purely additional, then it is acceptable that it is not
executed at all and that the peer Application Entity (AE) need not know about the effects of the change. For
minor changes, a new Application Context is not required.

- Magjor changesto CAP in future versions of CAP:
A major change can be defined as a change of a functionality which is essential for the requested IN service.
Whereit is amodification of an existing function, both application entities shall have a shared knowledge about
the addressed functional variant. If the changeis purely additional and one of the application entities does not
support the additional functionality, then the requested IN service will not be provided. For major changes, a
new Application Context is required.
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- Network-specific changesto CAP:
These additions may be of either the major or minor type for a service. No new Application Context is expected
to be defined for this type of change. At the time of definition of these network-specific changesto CAP, the
additions would not be expected to be included in identical form in future versions of CAP.

4.1.4.2  Definition of CAP compatibility mechanisms
4.1.4.2.1 Compatibility mechanism for interworking of CAP with ETSI CS2 Core INAP
and ITU-T Q.1228 INAP

On receipt of an operation according to ITU-T Recommendation Q.1228 [50] or an operation according to ETSI EN
301 140-1 [26], which is not part of the CAP or is part of the CAP but which contains parameters which are not part of
the CAP:

- the gsmSSF, gsmSCF, assisting gsmSSF and gsmSRF shall apply the normal error handling for unknown
operations or parameters, i.e. the normal error handling procedures as specified in clause 10 shall be followed.

Tagging of CAP additionsto ITU-T Recommendation Q.1228 [50] and ETSI EN 301 140-1 [26] are specified from 50
to 59.
4.1.4.2.2 Procedures for major additions to CAP

In order to support the introduction of major functional changes, the protocol allows a synchronisation between the two
applications with regard to which functionality is to be performed. This synchronisation takes place before the new
function isinvoked in either application entity, in order to avoid complicated fall-back procedures.

4.1.4.2.3 Procedures for minor additions to CAP

The extension mechanism marker shall be used for future standardised minor additions to CAP. This mechanism
implements extensions by including an "extensions marker" in the type definition. The extensions are expressed by
optional fields that are placed after the marker. When an entity receives unrecognised parameters that occur after the
extension marker, they areignored. Refer to ITU-T Recommendation X.680 [52] for further details on the extension
mechanism.

4.1.4.2.4 Procedures for inclusion of network specific additions to CAP

This mechanism is based on the ability to explicitly declare fields of any type viathe Macro facility in ASN.1 at the
outermost level of atype definition. It works by defining an "ExtensionField" that is placed within the type definition.
Thisextension field is defined as a set of extensions, where an extension can contain any type. Each extension is
associated with an identification that unambiguoudly identifies the extension. Refer to ITU-T Recommendation Q.1400
[51] for adefinition of this mechanism.

4.1.5 Definition and usage of LegID

4.1.5.1  Definition of LegID

In CAP V4, two types of LeglD may be exchanged between the gsmSCF and the gsmSSF. These are:
- Sending Side LegID; and
- Receiving Side LegID.

Sending Side LegID is always used in operations sent from the gsmSCF to the gsmSSF, and Receiving Side LegID is
always used in operations sent from the gsmSSF to the gsmSCF-.

4.1.5.2  Allocation of LegID

For all operations containing aLeglD:
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- LeglD =1 shal always refer to the Calling Party, more specifically that party in the call present when InitialDP
is sent to the gsmSCF;

- LeglD =2 shall always refer to a Called Party, more specifically a party in the call created as aresult of the
Connect, Continue or ContinueWithArgument operation.

- LeglD > 2 shall always refer to a Called Party, more specifically a party in the call created as aresult of the
InitiateCall Attempt operation.

4.2 SACF/MACEF rules

4.2.1 Reflection of TC AC

TC AC negotiation rules require that the proposed AC, if acceptable, isreflected in the first backwards message.

NOTE: If the gsmSSF, gprsSSF or smsSSF provides an AC which is not acceptable to the gsmSCF, then an alternate
AC shall not be returned. If the AC presented to the gsmSCF is not acceptable, then thisis most probably due
to an error in subscriber data provisioning or an error at the gsmSSF, gprsSSF or smsSSF.

4.2.2 Sequential/parallel execution of operations

In some cases it may be necessary to distinguish whether operations should be performed sequentially or in parallel
(synchronised). Operations which may be synchronised are:

- charging operations; may be synchronised with any other operation(s).

The method of indicating to the receiving entity that operations should be synchronised is to transmit these operationsin
asingle TC message. |f one of the operations identified above shall not be executed until the execution of another
operation has progressed to a certain extent or has finished, then the sending PE shall control this by sending the
operations in two separate TC messages.

This method does not imply that all operations sent in asingle TC message shall be executed simultaneously, but that
where it could make sense to do so (in the situations identified above) the operations should be synchronised.

In the case of inconsi stency between the above-mentioned generic rules and the FE-specific rules, as specified in
clause 9, the FE-specific rules take precedence over the generic rules.
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) Common CAP Types

5.1 Data types

CAP-dat atypes {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1)
modul es(3) cap-datatypes(52) version4(3)}

DEFINITIONS I MPLICI T TAGS ::= BEG N
I MPORTS

Dur at i on,

I nt eger 4,

Interval,

Legl D,

Ser vi ceKey
FROM CS1- Dat aTypes {ccitt(0) identified-organization(4) etsi(0) inDomain(1l) in-network(1)
modul es(0) csl-datatypes(2) versionl(0)}

Bot hway Thr oughConnect i onl nd,

Cal | Segnment 1D {},

CriticalityType,

M scCal I I nfo
FROM CS2- dat at ypes {ccitt(0) identified-organization(4) etsi(0) inDomain(1l) in-network(1)
€s2(20) nodul es(0) in-cs2-datatypes(0) versionl(0)}

[Editor's note: the Call Segnent| D was missing fromabove list. It is needed in section 5.1.]

I MBI,

| SDN- Addr essStri ng,

Ext - Basi cSer vi ceCode,

NAEA- Cl C
FROM MAP- CommpnDat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)
gsm Net wor k(1) nodul es(3) map- CommonDat aTypes(18) version6(6)}

Ext - QoS- Subscri bed,

Geogr aphi cal | nformati on,

GSN- Addr ess,

Locati onl nf or mati on,

LSAl dentity,

QoS- Subscri bed,

Subscri ber State
FROM MAP- MS- Dat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
gsm Networ k(1) nodul es(3) map- Ms-Dat aTypes(11) version6(6)}

Cal | Ref er enceNunber,

Suppr essi onOf Announcenent
FROM MAP- CH- Dat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)
gsm Networ k(1) nodul es(3) map- CH Dat aTypes(13) version6(6)}

t c- Messages,

cl asses
FROM CAP- obj ect-identifiers {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
unt s- net wor k(1) nodul es(3) cap-object-identifiers(100) version3(2)}

TCl nvokel dSet
FROM TCAPMessages tc- Messages

EXTENSI ON,

PARAMETERS- BOUND,

Support edExt ensi ons
FROM CAP- cl asses cl asses

Ext ensi onCont ai ner
FROM MAP- Ext ensi onDat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)
gsm Networ k(1) nodul es(3) map- Ext ensi onDat aTypes(21) version6(6)}
AccessPoi nt Narre { PARAMETERS- BOUND: bound}:: = OCTET STRI NG (Sl ZE(
bound. & nAccessPoi nt NaneLength .. bound. &maxAccessPoi nt NaneLengt h))
-- Indicates the AccessPoi ntNane, refer to 3GPP TS 24.008 [9] for the encoding.
-- It shall be coded as in the value part defined in 3GPP TS 24. 008,

-- i.e. the 3GPP TS 24.008 | El and 3GPP TS 24.008 octet |ength indicator
-- shall not be included.

AChBi | | i ngChar gi ngChar acteristics { PARAVMETERS- BOUND : bound} ::= OCTET STRI NG (S| ZE
(bound. & nAChBi | | i ngChar gi ngLength .. bound. &maxAChBi | | i ngChar gi ngLengt h))
(CONSTRAI NED BY {-- shall be the result of the BER-encoded val ue of the type --
CAMEL- AChBi I | i ngChar gi ngChar acteristics {bound}})
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-- The AChBi | | ingChargi ngCharacteristics paraneter specifies the charging related information

-- to be provided by the gsnSSF and the conditions on which this information has to be reported
-- back to the gsnSCF with the Appl yChargi ngReport operation. The val ue of the

-- AChBi | | i ngChargi ngCharacteristics of type OCTET STRING carries a value of the ASN 1 data type:
-- CAMEL- AChBi | | i ngChar gi ngCharacteristics. The normal encoding rules are used to encode this

-- val ue.

-- The violation of the UserDefinedConstraint shall be handl ed as an ASN. 1 syntax error.

AChChar gi ngAddr ess { PARAMETERS- BOUND : bound} ::= CHO CE {
| egl D [2] Legl Db,
srf Connecti on [50] Call Segnent!| D {bound} DEFAULT 1
}
Addi ti onal Cal | i ngPart yNunmber {PARAMETERS-BOUND : bound} ::= Digits {bound}

-- Indicates the Additional Calling Party Nunber.

AlertingPattern ::= OCTET STRING (S| ZE(3))

-- Indicates a specific pattern that is used to alert a subscriber

-- (e.g. distinctive ringing, tones, etc.).

-- The encoding of the |last octet of this paranmeter is as defined in 3GPP TS 29.002 [11].
-- Only the trailing OCTET is used, the remaining OCTETS shall be sent as NULL (zero)

-- The receiving side shall ignore the |eading two OCTETS.

ACCBef or eAnswer :: = SEQUENCE {
aOCl niti al [0] CAl - GSMD224,
aOCSubsequent [ 1] AOCSubsequent OPTI ONAL
}
ACCGPRS :: = SEQUENCE {
aOCl niti al [0] CAl-GSWD224,
aOCSubsequent [1] ACCSubsequent OPTI ONAL
ACCSubsequent ::= SEQUENCE {
cAl - GSM)224 [0] CAl-GSMD224 ,
tariffSw tchlnterval [1] INTEGER (1..86400) OPTI ONAL

}
-- tariffSwitchinterval is neasured in 1 second units

AppendFr eeFor mat Dat a :: = ENUMERATED {

overwite (0),

append (1)

}
ApplicationTimer ::=INTEGER (0..2047)
-- Used by the gsnSCF to set a timer in the gsnSSF. The timer is in seconds.
Assi sti ngSSPI PRout i ngAddr ess { PARAMETERS- BOUND : bound} ::= Digits {bound}
-- Indicates the destination address of the gsnSRF for the assist procedure.
Audi bl el ndi cator ::= CHO CE {

tone BOOLEAN,

bur st Li st [1] Burstlist

}
Backwar dSer vi cel nteracti onlnd ::= SEQUENCE {

conf erenceTr eat nent | ndi cat or [1] OCTET STRING (Sl ZE(1)) OPTI ONAL,

-- accept Conf erenceRequest ' xxxx xx01'B

-- reject ConferenceRequest ' xxxx xx10'B

-- if absent from Connect or ContinueW thArgunent,

-- then CAMEL service does not affect conference treatenent

cal | Conpl eti onTr eat ment | ndi cat or [2] OCTET STRING (Sl ZE(1)) OPTI ONAL,
-- accept Cal | Conpl eti onServi ceRequest ' xxxx xx01' B,

-- rejectCall Conpl eti onServi ceRequest ' XXXX Xxx10'B

-- if absent from Connect or ContinueWthArgunent,

-- then CAMEL service does not affect call conpletion treatnent

}

Basi cGapCriteria { PARAMETERS- BOUND : bound} ::= CHO CE {
cal | edAddr essVal ue [0] Digits {bound},
gapOnServi ce [2] GapOnServi ce,
cal | edAddr essAndServi ce [29] SEQUENCE {

cal | edAddr essVal ue [0] Digits {bound},

servi ceKey [1] ServiceKey,

}s
cal I 1 ngAddr essAndSer vi ce [30] SEQUENCE {

cal | i ngAddr essVal ue [0] Digits {bound},
servi ceKey [1] ServiceKey,
}

}
-- Both cal | edAddressVal ue and cal | i ngAddr essVal ue can be
-- inconplete nunbers, in the sense that a limted amount of digits can be given.
-- For the handling of nunmbers starting with the same digit string refer to the detailed
-- procedure of the Call Gap operation
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BCSMEvent ::= SEQUENCE {
event TypeBCSM
noni t or Mode

[0] Event TypeBCSM
[1

| egl D [2
[3
[5

]
] Moni t or Mode,
] LeglD
0] DpSpecificCriteria
0] NULL

dpSpecificCriteria
aut omat i cRearm

}
-- Indicates the BCSM Event infornmation for nonitoring.

BCSM Fai | ure ::= SEQUENCE {
Legl D [0] LeglD
cause [ 2] Cause {bound}
}
Bear er Capabi | ity { PARAMETERS-BOUND : bound} ::= CHO CE
bear er Cap [ 0]

}
-- Indicates the type of bearer capability connection to the user.

-- Service Information, ETSI EN 300 356-1 [23]

-- encodi ng shall be used.

Burst ::= SEQUENCE {
nunmber Of Bur st s [0] INTEGER (1..3) DEFAULT 1,
burst | nterval [1] INTEGER (1..20) OPTI ONAL,
nunber O Tones| nBur st [2] INTEGER (1..3) DEFAULT 3,
t oneDur ati on [3] INTEGER (1..20) DEFAULT 2,
t onel nt erval [4] I NTEGER (1..20) DEFAULT 2

-- burstlinterval, toneDurartion and tonelnterval

3GPP TS 29.078 5.0.0 (2002-03)

OPTI ONAL,
OPTI ONAL,
OPTI ONAL

OPTIl ONAL,
OPTI ONAL,

{
OCTET STRI NG (S| ZE( 2. . bound. &raxBear er Capabi | i t yLengt h))

For bearerCap, the | SUP User

are neasured in 100 mllisecond units

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

Bur st List ::= SEQUENCE {
war ni ngPeri od [0] INTEGER (1..1200) DEFAULT 30,
bursts [1] Burst
}

-- warningPeriod is nmeasured in 1 second units.

CAl - GSMD224 :: = SEQUENCE {
el [0] INTEGER (0..8191)
e2 [1] INTEGER (0..8191)
e3 [2] INTEGER (0..8191)
e4 [3] INTEGER (0..8191)
eb [4] INTEGER (0..8191)
e6 [5] INTEGER (0..8191)
e’ [6] INTEGER (0..8191)

}
-- Indicates Charge Advice Information to the Mbile Station.

-- paraneter usage, refer to 3GPP TS 22.024 [2].

Cal | edPar t yBCDNunber { PARAMETERS- BOUND :
bound. &ri nCal | edPart yBCDNunber Lengt h . .

-- Indicates the Called Party Nunber,

-- Refer to 3GPP TS 24.008 [9] for encoding.

-- This data type carries only the "type of nunber",

OPTI ONAL

For information regarding

bound} ::= OCTET STRI NG (S| ZE(
bound. &raxCal | edPart yBCDNunber Lengt h))
including service selection infornmation.

"nunbering plan

-- identification" and "nunber digit" fields defined in 3GPP TS 24.008 [9];
-- it does not carry the "called party BCD nunber |El" or "length of called

-- party BCD nunmber contents".

Cal | edPart yNunmber {PARAMETERS- BOUND :
bound. &m nCal | edPart yNunber Length ..
-- Indicates the Called Party Nunber.

Cal | i ngPart yNunmber { PARAMETERS- BOUND : bound}
bound. & nCal | i ngPar t yNunber Length ..
-- Indicates the Calling Party Nunber. Refer to ETSI

Cal | Result { PARAMETERS- BOUND :
bound. & nCal | Resul tLength ..
( CONSTRAI NED BY {-- shall
CAMEL- Cal | Resul t {bound}})

-- The violation of the UserDefinedConstraint shall

bound} ::= OCTET STRI NG (S| ZE(
bound. &raxCal | edPart yNunber Lengt h))
Refer to ETS 300 356-1 [23] for encoding.

;1= OCTET STRING (Sl ZE(
bound. &raxCal | i ngPar t yNunber Lengt h))
EN 300 356-1 [23] for encoding.

bound} ::= OCTET STRI NG (S| ZE(
bound. &raxCal | Resul t Lengt h))
be the result of the BER-encoded val ue of type -

be handl ed as an ASN. 1 syntax error.

-- This paraneter provides the gsnSCF with the charging related information previously requested

-- using the ApplyCharging operation. This shall

include the partyToCharge paraneter as

-- received in the related Appl yCharging operation to correlate the result to the request

Cal | Segnment Fai | ure { PARAVETERS- BOUND :
cal | Segnment| D [0] Call Segnent| D {bound}

cause [2] Cause {bound}
}
Cal | Segnent ToCancel ::= SEQUENCE {
i nvokel D [0] Invoke ID
cal | Segnent | D [1] Call Segnent| D {bound}

3GPP
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[Editor's note: | think that we should add "{PARAMETERS- BOUND : bound}" after
Cal | Segnment ToCancel . Reason is that the paraneter "Call Segnment| D' is bound.]

CAMEL- AChBi | | i ngChar gi ngChar acteri stics { PARAVMETERS- BOUND : bound} ::= CHO CE {
ti meDur at i onChar gi ng [ 0] SEQUENCE {
maxCal | Peri odDur ati on [0] I NTEGER (1..864000),
rel easel fdurati onExceeded [1] BOOLEAN DEFAULT FALSE,
tariffSwtchlnterval [2] I NTEGER (1..86400) OPTI ONAL,
audi bl el ndi cat or [3] Audi bl el ndi cat or DEFAULT
{tone FALSE},
ext ensi ons [4] Extensions {bound} OPTI ONAL,

-- tariffSwitchlinterval is neasured in 1 second units.
-- maxCal | Peri odDuration is neasured inl00 mllisecond units

CAMEL- Cal | Resul t { PARAMETERS- BOUND : bound} ::= CHO CE {
ti meDur ati onChar gi ngResul t [0] SEQUENCE {

part yToChar ge [0] Recei vingSi del D,
timel nformati on [1] Ti el nformation,
cal | Active [2] BOOLEAN DEFAULT TRUE,
cal | Rel easedAt TcpExpiry [ 3] NULL OPTI ONAL,
ext ensi ons [ 4] Extensions {bound} OPTI ONAL,
aChChar gi ngAddr ess [5] AChChar gi ngAddr ess {bound}

DEFAULT | egl D: recei vi ngSi del D: | egl,

}
}
CAMEL- FCI Bi | | i ngChar gi ngChar acteri stics { PARAVETERS- BOUND : bound} ::= CHO CE{
f Cl BCCCAMELsequencel [0] SEQUENCE {
freeFor nat Dat a [0] OCTET STRI NG (Sl ZE(
bound. & nFClI Bi | | i ngChar gi ngDat aLength .. bound. &maxFCl Bi | | i ngChar gi ngDat aLength) ),
partyToChar ge [1] Sendi ngSi del D
DEFAULT sendi ngSidel D : |egl,
appendFr eeFor mat Dat a [2] AppendFreeFor mat Data DEFAULT overwrite
}
}
CAMEL- FCl GPRSBI | | i ngChar gi ngChar acteri stics { PARAVETERS- BOUND : bound} ::= SEQUENCE{
f Cl BCCCAMELsequencel [ 0] SEQUENCE {
freeFor nat Dat a [0] OCTET STRING (Sl ZE(
bound. & nFCl Bi | | i ngChar gi ngDat aLength .. bound. &maxFCl Bi | | i ngChar gi ngDat aLengt h) ),
pDPI D [1] PDPI D OPTI ONAL,
appendFr eeFor mat Dat a [2] AppendFreeFor mat Dat a DEFAULT overwrite,
}
}
CAMEL- FCI SMVBBI | | i ngChar gi ngChar acteri stics { PARAMETERS- BOUND : bound} ::= CHO CE{
f Cl BCCCAMELsequencel [0] SEQUENCE {
freeFor nat Dat a [0] OCTET STRING (Sl ZE(
bound. & nFClI Bi | | i ngChar gi ngDat aLength .. bound. &maxFCl Bi | | i ngChar gi ngDat aLengt h) ),
appendFr eeFor mat Dat a [1] AppendFreeFor mat Data DEFAULT overwrite
}
}
CAMEL- SCI Bi | | i ngChar gi ngCharacteristics ::= CHO CE {
aCCBef or eAnswer [ 0] AQCBef or eAnswer,
aOCAf t er Answer [1] AOCSubsequent
}
CAMEL- SCI GPRSBI | | i ngChar gi ngCharacteristics ::= SEQUENCE {
aOCGPRS [0] AOCGPRS,
pDPI D [1] PDPI D OPTI ONAL,
}
Carrier {PARAVETERS- BOUND : bound} ::= OCTET STRI NG (S| ZE(

bound. & nCarrierLength .. bound. &maxCarrierlLength))
-- This parameter is used for North America (na) only.
-- It contains the carrier selection field (first octet) followed by Carrier ID
-- information (North Anerica (na)).

-- The Carrier selection is one octet and is encoded as:

-- 00000000 No indication

-- 00000001 Sel ected carrier identification code (ClIC) pre subscribed and not
-- input by calling party

-- 00000010 Sel ected carrier 1dentification code (ClIC) pre subscribed and input by
-- calling party

-- 00000011 Sel ected carrier identification code (ClIC) pre subscribed, no

-- indication of whether input by calling party (undeterm ned)

-- 00000100 Sel ected carrier identification code (CIC) not pre subscribed and
-- input by calling party

-- 00000101

-- to Spar e
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-- 11111110
-- 11111111 Reserved

-- Refer to ANSI T1.113-1995 [92] for encoding of na carrier IDinformation (3 octets).

Cause { PARAVETERS- BOUND : bound} ::= OCTET STRI NG (S| ZE(

bound. & nCauselLength .. bound. &maxCauselength))
-- Indicates the cause for interface related information.
-- Refer to ETSI EN 300 356-1 [23] Cause paraneter for encoding.
-- For the use of cause and location values refer to | T T Recommendati on Q 850 [47]
-- Shall always include the cause value and shall also include the diagnostics field,
-- if available.

CGEncount ered ::= ENUMERATED {
noCGencount er ed (0),
manual CGencount er ed (1),
scpOver| oad (2)

}
-- Indicates the type of automatic call gapping encountered, if any.

Char geNurber { PARAMETERS- BOUND : bound} ::= LocationNunber {bound}

-- Information sent in either direction indicating the chargeabl e nunber for the call and

-- consisting of the odd/even indicator, nature of address indicator, nunbering plan indicator,
-- and address signals.

-- Uses the LocationNunber format which is based on the Location Nunber format as defined

-- in I TUT Recommendation Q 763 [45].

-- For exanple, the ChargeNunber may be a third party nunber to which a call is billed for

-- the 3rd party billing service. In this case, the calling party may request operator assistance
-- to charge the call to, for exanple, their home nunber.

-- For NA, this paraneter uniquely identifies the chargeable nunber for a call sent into a North
-- Anerican long distance carrier. It transports the ChargeNunber Paraneter Field

-- as defined in ANSI T1.113-1995 [92]. This provides

-- - 1 octet for the nature of address indicator field, plus

-- - 1 octet for a nunbering plan field, plus

-- - up to 5 octets for the address signal (up to 10 digits)

-- The Charge Number in ANSI T1.113-1995 [92] normally contains a 10 digit national nunber within
-- the North American Nunbering Plan (NANP); |longer (e.g. international) charge nunbers are not
-- supported in ANSI T1.113-1995 [92].

Char geUni t sConponent ::= SEQUENCE S| ZE
(bound. &m nConponent Length .. bound. &axConponent Lengt h) OF SEQUENCE {
nmoni t or Conponent [0] Mbnitor Conponent,

reportingConditionUnits [1] ReportingConditionUnits

ChargeUni tsTotal ::= SEQUENCE {
reportingConditionUnits [0] ReportingConditionUnits

Char gi ngCharacteristics ::= CHO CE {
maxTr ansf er r edVvol une [0] I NTEGER (1..4294967295),
maxEl apsedTi me [1] I NTEGER (1..86400)

-- maxTransferredVol ume is measured in nunber of bytes
-- maxEl apsedTine is neasured in seconds

Chargi ngResult ::= CHO CE {
transferredVvol une [0] TransferredVol une,
el apsedTi me [1] El apsedTi nme
Char gi ngRol | Over ::= CHO CE {
transf erredVol uneRol | Over [0] TransferredVol unmeRol | Over,
el apsedTi neRol | Over [1] El apsedTi neRol | Over

}
-- transferredVol umeRol | Over shall be reported if ApplyChargi ngReport GPRS reports vol ume and
-- aroll-over has occurred in one or nore volunme counters. therwise, it shall be absent.
-- el apsedTi neRol | Over shall be reported if ApplyChargi ngReport GPRS reports duration and
-- aroll-over has occurred in one or nore duration counters. Oherwise, it shall be absent.

Col l ectedDigits ::= SEQUENCE {
m ni nun\bOEDigits 0] INTEGER (1..30) DEFAULT 1,
maxi mumM\bOF Digits 1] I NTEGER (1..30),
endO Repl yDigi t 2] OCTET STRING (SIZE (1..2)) OPTI ONAL,
cancel Digit 3] OCTET STRING (SIZE (1..2)) OPTI ONAL,
startDigit 4] OCTET STRING (SIZE (1..2)) OPTI ONAL,
firstDi gitTi neCut 5] INTEGER (1..127) OPTI ONAL,
i nterDi gitTi meCut 6] I NTEGER (1..127) OPTI ONAL,
error Tr eat nent 7] ErrorTreat ment DEFAULT st dError Andl nf o,
i nterruptabl eAnnl nd 8] BOOLEAN DEFAULT TRUE,
voi cel nformati on 9] BOOLEAN DEFAULT FALSE,
voi ceBack 10] BOOLEAN DEFAULT FALSE

-- The use of voiceBack and the support of voice recognition via voicelnfornmation
-- is network operator specific.
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-- The endO'ReplyDigit, cancelDigit, and startDigit paraneters have been

-- designated as OCTET STRING and are to be encoded as BCD, one digit per octet

-- only, contained in the four l|east significant bits of each OCTET. The follow ng encodi ng shall
-- be applied for the non-deci mal characters:

-- 1011 (*), 1100 (#).

-- The usage is service dependent.

-- firstDigitTineQut and interDigitTi neQut are neasured in seconds.

Col l ectedlnfo ::= CHO CE {
collectedDigits [0] CollectedDigits
}

Connect edNunber Treat nent I nd :: = ENUMERATED {
nol NI npact (0),
presentati onRestricted (1),

present Cal | edl NNunber 2),
present Cal | | NNunber Restri ct ed (3)

}
-- This paraneter is used to suppress or to display the connected nunber.

Control Type ::= ENUMERATED {
sCPOver | oaded (0),
manual lylnitiated (1)
ConmpoundCriteria { PARAMETERS- BOUND : bound} ::= SEQUENCE {
basi cGapCriteria [0] BasicGpCriteria {bound},
scfID [1] ScflD {bound} OPTI ONAL
}
Correl ati onl D { PARAVETERS- BOUND : bound} ::= Digits {bound}
-- used by gsnSCF for correlation with a previ ous operation.
Dat eAndTi me ::= OCTET STRING (S| ZE(7))

-- DateAndTinme is BCD encoded. The year digit indicating mlleniumoccupies bits
-- 0-3 of the first octet, and the year digit indicating century occupies bits

-- 4-7 of the first octet.

-- The year digit indicating decade occupies bits 0-3 of the second octet,

-- whilst the digit indicating the year within the decade occupies bits 4-7 of

-- the second octet.

-- The nost significant nonth digit occupies bits 0-3 of the third octet,

-- and the least significant nonth digit occupies bits 4-7 of the third octet.

-- The nost significant day digit occupies bits 0-3 of the fourth octet,

-- and the least significant day digit occupies bits 4-7 of the fourth octet.

-- The nost significant hours digit occupies bits 0-3 of the fifth octet,

-- and the least significant digit occupies bits 4-7 of the fifth octet.

-- The nost significant mnutes digit occupies bits 0-3 of the sixth octet,

-- and the least significant digit occupies bits 4-7 of the sixth octet.

-- The nost significant seconds digit occupies bits 0-3 of the seventh octet,

-- and the | east seconds significant digit occupies bits 4-7 of the seventh octet.
-- For the encoding of digits in an octet, refer to the timeAndti mezone paraneter.

Dest i nat i onRout i ngAddr ess { PARAMETERS- BOUND : bound} ::= SEQUENCE Sl ZE(1) OF
Cal | edPar t yNunmber {bound}
-- Indicates the Called Party Nunber.

Di gits { PARAVETERS- BOUND : bound} ::= OCTET STRI NG (Sl ZE(
bound. & nDi gi t sLength .. bound. &raxDi gi t sLength))
-- Indicates the address signalling digits.
-- Refer to ETSI EN 300 356-1 [23] Ceneric Number & Generic Digits paranmeters for encoding.
-- The coding of the subfields "NunmberQualifier" in Generic Nunber and "TypeO'Digits" in
-- CGeneric Digits are irrelevant to the CAP;
-- the ASN. 1 tags are sufficient to identify the paraneter.
-- The I SUP fornat does not allow to exclude these subfields,
-- therefore the value is network operator specific.

-- The follow ng paraneters shall use Generic Nunber:

-- - Additional CallingPartyNunber for Initial DP

-- - AssistingSSPI PRouti ngAddress for EstablishTenporaryConnection

-- - Correlationl D for AssistRequestlnstructions

-- - CalledAddressValue for all occurrences, CallingAddressValue for all occurrences.

-- The follow ng paraneters shall use Generic Digits:

-- - Correlationl D in EstablishTenporaryConnection

-- - nunber in Variabl ePart

-- - digitsResponse in ReceivedlnformationArg

-- - mdCall Events in oMdCall Specificlnfo and tM dCal | Specificlnfo

-- In the digitsResponse and midCallevents, the digits may also include the '*', '#',

-- b, ¢ and d digits by using the | A5 charact er encodi ng schene. |If the BCD even or
-- BCD odd encodi ng schene is used, then the follow ng encoding shall be applied for the
-- non-deci mal characters: 1011 (* ) 1100 (#).

-- Note that when CorrelationlDis transported in Generic Digits, then the digits shall
-- always be BCD encoded.

DpSpecificCriteria ::= CHO CE {
applicationTi mer [1] ApplicationTiner,
m dCal | Control I nfo [2] MdCa Il Control I nfo
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!
-- The gsnSCF may set a tiner in the gsnSSF for the No_Answer event.
-- If the user does not answer the call within the allotted tine,
-- then the gsnSSF reports the event to the gsnSCF.
-- The gsnSCF may define a criterion for the detection of DITMF digits during a call.

El apsedTi me ::= CHO CE {
ti meGPRSI f NoTari ffSw tch [0] I NTEGER (0. .86400),
timeGPRSI f TariffSwitch [1] SEQUENCE {
ti meGPRSSi nceLast Tari ffSwitch [0] I NTEGER (0..86400),
ti meGPRSTari ff Swi tchlnterval [1] INTEGER (0..86400) OPTI ONAL

}

}
-- tinmeGPRSIf NoTari f f Swi

tch is neasured in seconds
--  timeCGPRSSi ncelLast Tari ff t

Switch and ti meGPRSTariffSwitchlnterval are neasured in seconds

El apsedTi meRol | Over ::= CHO
rO- Ti mreGPRSI f NoTar i f f Swi
rO Ti meGPRSI f Tari ffSwitc [1] SEQUENCE {

r O Ti meGPRSSi nceLast Tari ffSw tch [0] I NTEGER (0..255) OPTI ONAL,
rO Ti meGPRSTari ffSwitchlnterval [1] | NTEGER (0. . 255) OPTI ONAL
}

}
-- rOTineGPRSI f NoTariffSw tch, rO Ti meGPRSSi ncelLast TariffSw tch and
-- rOTinmeGPRSTari ffSwitchlnterval
-- present counters indicating the nunber of paraneter range rollovers.

h{[O] I NTEGER (0. . 255),

o f

— =

EndUser Addr ess { PARAMETERS- BOUND: bound} ::= SEQUENCE {
pDPTypeOr gani zati on [0] OCTET STRING (S| ZE(1)),
pDPTypeNunber [1] OCTET STRING (SI ZE(1)),
pDPAddr ess [2] OCTET STRING (Sl ZE(

bound. & nPDPAddr essLength .. bound. &axPDPAddr essLengt h))  OPTI ONAL

}
-- Indicates the EndUser Address, refer to 3GPP TS 29.060 [12] for the encoding.
-- The pDPTypeOrgani zation shall use the |least significant 4 bits of the octet encoded.
-- The sender of this paraneter shall set the nobst significant 4 bits of the octet to 1.
-- The receiver of this paraneter shall ignore the nost significant 4 bits of this octet.

ErrorTreat nent ::= ENUMERATED {
st dErr or Andl nf o (0),
hel p (1),
r epeat Pr onpt (2)

-- stdError Andl nfoneans returning the "I nproperCall er Response” error in the event of an error

-- condition during collection of user info.

Eval uesAndTsw : : = SEQUENCE {
Eval ues [0] CAl-GSwD224,
TariffSw tchlnterval [1] TariffSw tchlnterval
}
Eval uesConmponent ::= SEQUENCE S| ZE
(bound. & nConponent Length .. bound. &axConponent Lengt h) OF SEQUENCE {
noni t or Conponent [0] Monitor Conponent,

reportingCondi ti onEval ue [1] ReportingConditionEval ue

Eval uesTotal ::= SEQUENCE {
ReportingConditi onEval ue [0] ReportingConditionEval ue

Event Speci fi cChar gi ngl nf or nati on { PARAMETERS- BOUND : bound} ::= CHO CE {
I nf oChar geUni t sTot al [0] I nfoChargeUnitsTotal,
I nf oChar geUni t sConponent s [1] I nfoChargeUnitsConmponents {bound},
I nf oEval ueTot al [2] | nfoEval ueTotal,
I nf oEval ueConponent s [3] InfoEval ueConponents {bound}
}

Event Speci fi cl nf or mat i onBCSM { PARAMETERS- BOUND : bound} ::= CHO CE {
rout eSel ect Fai l ureSpecificlnfo [2] SEQUENCE {

failureCause [0] Cause {bound} OPTIl ONAL,

}s
oCal | edPart yBusySpeci ficl nfo [3] SEQUENCE {

busyCause [0] Cause {bound} OPTI ONAL,
3, o
oNoAnswer Speci ficlnfo [4] SEQUENCE {
-- no specific info defined --
b, o
oAnswer Speci ficlnfo [5] SEQUENCE {
desti nati onAddress [50] CalledPartyNunber {bound} OPTI ONAL,
or-Call [51] NULL OPTI ONAL,

f orwar dedCal | [52] NULL OPTI ONAL,
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oM d%:al | Speci ficlnfo
m dCal | Event s
dTMFDI gi t sConpl et ed
dTMFDI gi t sTi meQut
}

oDi sconnect Speci ficlnfo
rel easeCause

},
t BusySpeci ficlnfo
busyCause
cal | Forwar ded
rout eNot Perm tted
f or war di ngDest i nat i onNunber

I
t NoAnswer Speci ficlnfo
cal | Forwar ded
f or war di ngDest i nat i onNunber

b

t Answer Speci ficlnfo
desti nati onAddr ess
or-Call
f orwar dedCal |

}
t M dCal | Specificlnfo
m dCal | Event s
dTMFDI gi t sConpl et ed
dTMFDI gi t sTi meQut

}

t D sconnect Speci ficlnfo
rel easeCause

b,
oTer nSei zedSpeci ficlnfo
| ocati onl nformation

cal | Accept edSpecificlnfo
| ocat i onl nf ormati on

I
oAbandonSpeci fi cl nfo
rout eNot Permi tted

}s
oChangeO Posi ti onSpecificlnfo
| ocati onl nf or mati on

}s
t ChangeO Posi ti onSpeci ficlnfo
| ocat i onl nf ormati on

}
-- Indicates the call

40

[ 6] SEQUENCE {
[1] CHO CE {
[3] Digits,

[ 4] Digits

[ 7] SEQUENCE {
[0] Cause {bound}

[8] SEQUENCE {
[0] Cause {bound}
[50] NuULL
[51] NuLL
[52] Call edPartyNunber

[9] SEQUENCE {
[50] NULL
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OPTI ONAL,

OPTI ONAL,

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

{bound} OPTI ONAL,

OPTI ONAL,

[52] Call edPartyNunber {bound} OPTI ONAL,

[10] SEQUENCE {

Event Speci ficlnformati onSMs :: = CHO CE {

o-snsFai |l ureSpeci ficlnfo
fail ureCause

0- smBSubni ssi onSpecificlnfo

-- no specific info defined—

t—smsi:ai lureSpecificlnfo
fail ureCause

t-srrsbel iverySpecificlnfo

[3] SEQUENCE {

-- no specific info defined—

}

Event TypeBCSM : : = ENUMERATED {
col |l ectedl nfo

(2),

3GPP

[50] Call edPartyNunber {bound} OPTI ONAL,

[51] NuULL OPTI ONAL,

[52] NuULL OPTI ONAL,
[11] SEQUENCE {

[1] CHO CE {

[3] Digits,
[ 4] Digits
OPTI ONAL,

[12] SEQUENCE {

[0] Cause {bound} OPTI ONAL,
[13] SEQUENCE {

[50] Locationl nformation OPTIl ONAL,
[20] SEQUENCE {

[50] Locationl nformation OPTI ONAL,
[21] SEQUENCE {

[50] NuULL OPTI ONAL,
[50] SEQUENCE {

[50] Locationl nformation OPTIl ONAL,
[51] SEQUENCE {

[50] Locationl nformation OPTI ONAL,

related information specific to the event.

[0] SEQUENCE {

[0] MO SMSCause OPTI ONAL,
[1] SEQUENCE {
[2] SEQUENCE {

[0] Mr-SMSCause OPTI ONAL,
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anal yzedl nf or mati on
routeSel ect Fai lure
oCal | edPart yBusy
oNoAnswer

oAnswer

oM dcCal |

oDi sconnect
oAbandon

t er mAt t enpt Aut hori zed
t Busy

t NoAnswer

t Answer

t M dCal |

t Di sconnect

t Abandon

oTer nSei zed

cal | Accept ed
oChangeO Posi tion

t ChangeOf Posi ti on

AAAAAAAAAAAAAAAAAAA
CUNRPRRPRRPRPPRPEROO~NO®UNW
RO N (© 0N O UL WRN O =

A2 b NI Nl N A s R

}
-- Indicates the BCSM detecti on point event.
-- Val ues col |l ectedl nfo, anal yzedl nformati on and termAttenpt Aut hori zed may be used
-- for TDPs only.

Event TypeChar gi ngPLMN { PARAMETERS- BOUND : bound} ::= CHO CE {
char geUni t sTot al [0] ChargeUnitsTotal,
char geUni t sConponent [ 1] ChargeUnit sConponent {bound},
eval uesTot al [2] Eval uesTotal,
eval uesConponent [3] Eval uesConponent {bound}
}
-- This paraneter indicates the charging event type.
Event TypeSMS :: = ENUMERATED {
sns- Col | ect edl nfo (1),
o-snsFail ure (2),
0- sneSubmi ssi on (3),
sns- Del i ver yRequest ed (11),
t-snsFail ure (12),
t-snsDelivery (13)

-- Val ues sms-Col | ectedl nfo and sns-Del i veryRequested may be used for TDPs only.

Ext ensi ons { PARAMETERS- BOUND : bound} ::= SEQUENCE SI ZE (1. . bound. &unCf Ext ensi ons) OF
Ext ensi onFi el d
Ext ensi onFi el d ::= SEQUENCE {
Type EXTENSI ON. & d ({ Support edExt ensi ons {bound}}),
-- shall identify the value of an EXTENSI ON type
criticality CriticalityType DEFAULT i gnor e,

val ue [1] EXTENSI ON. &Ext ensi onType ({ Support edExt ensi ons}{ @ype}),

-- This paraneter indicates an extension of an argunment data type.
-- Its content is network operator specific

FCI Bi | I i ngChar gi ngChar acteri stics { PARAMETERS-BOUND : bound} ::= OCTET STRI NG (SI ZE(
bound. &ri nFClI Bi | | i ngChar gi ngLength .. bound. &raxFCl Bi | | i ngChar gi ngLengt h))
(CONSTRAI NED BY {-- shall be the result of the BER-encoded val ue of type --
CAMEL- FCI Bi | | i ngChar gi ngCharacteristics {bound}})

-- This paranmeter indicates the billing and/or charging characteristics.

-- The violation of the UserDefinedConstraint shall be handl ed as an ASN. 1 syntax error.

FCl GPRSBI | | i ngChar gi ngChar acteri stics { PARAMETERS- BOUND : bound} ::= OCTET STRI NG ( SI ZE(
bound. & nFCI Bi | | i ngChar gi ngLength .. bound. &maxFCl Bi | | i ngChar gi ngLengt h))
(CONSTRAI NED BY {-- shall be the result of the BER-encoded val ue of type -
CAMEL- FCl GPRSBI | | i ngChar gi ngChar acteristics {bound}})

-- This paraneter indicates the GPRS billing and/or charging characteristics.

-- The violation of the UserDefinedConstraint shall be handled as an ASN. 1 syntax error.

FCl SMBBI | | i ngChar gi ngChar acteri stics { PARAMETERS-BOUND : bound} ::= OCTET STRI NG (Sl ZE(
bound. &m nFClI Bi | | i ngChar gi ngLength .. bound. &maxFCl Bi | | i ngChar gi ngLengt h))
(CONSTRAI NED BY {-- shall be the result of the BER-encoded val ue of type -
CAMEL- FCl SMSBi | | i ngChar gi ngChar acteristics {bound}})

-- This paraneter indicates the SM5 billing and/or charging characteristics.

-- The violation of the UserDefinedConstraint shall be handled as an ASN. 1 syntax error.

For war dSer vi cel nt eracti onl nd 1= SEQUENCE {
conf erenceTr eat ment | ndi cat or [1] OCTET STRING (Sl ZE(1)) OPTI ONAL,
-- accept Conf erenceRequest ' xxxx xx01' B
-- rejectConferenceRequest 'xxxx xx10'B
-- if absent from Connect or ContinueWthArgunent,
-- then CAMEL service does not affect conference treatnent
cal | DiversionTreat ment| ndi cator [2] OCTET STRI NG (S| ZE(1)) OPTIl ONAL,
-- call Diversi onAl | oned " XXxxX xx01'B
-- call D versionNot Al l owed 'xxxx xx10'B
-- if absent from Connect or ContinueW thArgunent,
-- then CAMEL service does not affect call diversion treatnent
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cal lingPartyRestrictionlndicator [4] OCTET STRING (S| ZE(1)) OPTI ONAL,
-- nol NI npact ' XXxXx xx01'B
-- presentationRestricted " XXXX Xx10' B

-- 1 f absent from Connect or ContinueW thArgunent,
-- then CAMEL service does not affect calling party restriction treatnent

GapCriteria { PARAVETERS- BOUND : bound}:: = CHO CE {
basi cGapCriteria Basi cGapCriteria {bound},
conmpoundGapCriteria ConpoundCriteria {bound}
}
Gapl ndi cators ::= SEQUENCE {
duration [0] Duration,
gapl nterval [1] Interval,
3 . L
-- Indicates the call gapping characteristics.
-- No call gapping when gapl nterval equals 0.
GapOnServi ce ::= SEQUENCE {
servi ceKey [0] ServiceKey,
}
GapTreat ment { PARAMETERS- BOUND : bound} ::= CHO CE {
i nformati onToSend [0] InformationToSend {bound},
rel easeCause [1] Cause {bound}

}
-- The default value for Cause is the same as in | SUP.

Generi cNunber {PARAMETERS- BOUND : bound} ::= OCTET STRI NG (S| ZE(
bound. & nGeneri cNunberLength .. bound. &maxGeneri cNunber Lengt h))
-- Indicates a generic nunber. Refer to ETSI EN 300 356-1 [23] Generic nunber for encoding.

Generi cNunmbers { PARAMETERS- BOUND : bound} ::= SET S| ZE(1..bound. &wuntX Generi cNunbers) OF
Generi cNunber {bound}
GPRS- QoS :: = CHO CE {

short - QoS- f or mat [0] QoS- Subscri bed,

| ong- QoS- f or mat [1] Ext- QoS- Subscri bed

-- Short-QoS-format shall be sent for QS in pre GSMrel ease 99 format.

-- Long- QS-format shall be sent for QS in GSMrel ease 99 (and beyond) fornat.
-- Wiich of the two QoS formats shall be sent is determ ned by which QS

-- format is available in the SGSN at the tine of sending.

-- Refer to 3GPP TS 29.002 [11] for encoding details of QoS-Subscribed and

-- Ext- QoS- Subscri bed.

GPRSCause { PARAMETERS- BOUND : bound} ::= OCTET STRI NG (Sl ZE
(bound. & nGPRSCauselLength .. bound. &axGPRSCauselengt h))
-- Shall only include the cause val ue.

-- 00000000 Unspeci fi ed

-- Al other values shall be interpreted as "Unspecified".

-- This paraneter indicates the cause for CAP interface related information.

-- The GPRSCause mapping to/from GIP cause val ues specified in the 3GPP TS 29.060 [12] and

-- to/from3GPP TS 24.008 [9] GW cause and SM cause val ues are outside scope of this docunent.

GPRSEvent ::= SEQUENCE ({
gPRSEvent Type [0] GPRSEvent Type,
noni t or Mode [1] Monitor Mode

-- Indicates the GPRS event information for nonitoring.
GPRSEvent Speci ficl nformati on { PARAMETERS- BOUND : bound} ::= CHO CE {
attachChangeO Posi ti onSpeci ficl nformation

[ 0] SEQUENCE {
| ocati onl nf or mat i onGPRS [0] Locationlnformati onGPRS OPTI ONAL,

b
pdp- Cont ext changeO Posi ti onSpeci fi cl nformati on
[1] SEQUENCE {

accessPoi nt Nanme [0] AccessPoi nt Name {bound} OPTI ONAL,
chargi ngl D [1] GPRSChargi ngl D OPTIl ONAL,
| ocat i onl nf or mat i onGPRS [ 2] Locationl nformati onGPRS OPTI ONAL,
endUser Addr ess [3] EndUser Address {bound} OPTI ONAL,
qual i tyOf Servi ce [4] QualityCOfService OPTI ONAL,
ti meAndTi meZone [5] Ti meAndTi mezone {bound} OPTI ONAL,
gGSNAddr ess [ 6] GSN- Address OPTI ONAL

i
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det achSpeci fi cl nformati on [2] SEQUENCE {
initiatingEntity [0] InitiatingEntity OPTI ONAL,
rout ei ngAr eaUpdat e [1] NULL OPTI ONAL
}s
di sconnect Speci ficlnfornmation [ 3] SEQUENCE {
initiatingEntity [O0] InitiatingEntity OPTI ONAL,
rout ei ngAr eaUpdat e [1] NULL OPTI ONAL
I
pDPCont ext Est abl i shrent Speci fi cl nfornati on
[4] SEQUENCE {
accessPoi nt Name [0] AccessPoi nt Nane {bound} OPTI ONAL,
endUser Addr ess [1] EndUser Address {bound} OPTI ONAL,
qual i tyOf Servi ce [2] QualityCOfService OPTI ONAL,
I'ocat i onl nf or mat i onGPRS [3] Locationl nformati onGPRS OPTI ONAL,
ti meAndTi meZone [4] Ti meAndTi mezone {bound} OPTI ONAL,
pDPInitiationType [5] PDPInitiationType OPTI ONAL,
secbndaryPDP— cont ext [6] NuULL OPTI ONAL
}s
pDPCont ext Est abl i shment Acknowl edgenent Speci fi cl nformati on
[5] SEQUENCE {
accessPoi nt Name [ 0] AccessPoi nt Nane {bound} OPTI ONAL,
chargingl D [1] GPRSChargi ngl D OPTI ONAL,
endUser Addr ess [2] EndUser Address {bounbd} OPTI ONAL,
qual i tyOrF Servi ce [3] QualityOrService OPTIl ONAL,
I ocat i onl nf or mat i onGPRS [ 4] Locati onl nf ormati onGPRS OPTI ONAL,
ti meAndTi neZone [5] Ti meAndTi mezone {bound} OPTI ONAL,
gGSNAddr ess [6] GSN-Address OPTI ONAL
}
GPRSEvent Type ::= ENUMERATED ({
attach (1),
att achChangeO Posi ti on (2),
det ached (3),
pdp- Cont ext Est abl i shment (11),
pdp- Cont ext Est abl i shment Acknowl edgenment (12),
di sonnect (13),
pdp- Cont ext ChangeC Posi ti on (14)
}
GPRSMSC ass :: = SEQUENCE {
mSNet wor kCapabi l ity [ 0] MSNetwor kCapabi lity,
mSRadi oAccessCapability [1] MSRadi oAccessCapability
-- GPRS M5 class nmark describes the term nal capabilites.
-- Refer to 3GPP TS 24.008 [9] for an explanation of these el enents.
I nbandl nf o { PARAMETERS- BOUND : bound} ::= SEQUENCE {
messagel D [0] Messagel D {bound},
nunber Of Repetitions [1] INTEGER (1..127) OPTIl ONAL,
duration [2] INTEGER (0. .32767) OPTI ONAL,
interval [3] INTEGER (0. .32767) OPTI ONAL,
-- Interval is the time in seconds between each repeated announcenment. Duration is the total

amount of time in seconds,
The end of announcenent
what ever cones first.

duration with value 0 indic

I nf oChar geUni t sConponents ::=
(bound. & nConponent Le
reportingConditionUnits
units
noni t or Conponent

}

I nf oChar geUni t sTot al
ReportingConditionUnits
Units
}

I nf oEval ueConponents :: =
(bound. & nConponent Le
reportingConditi onEval ue
eval uesAndTsw
nmoni t or Conponent

}

including repetitions and intervals.

ates infinite duration

SEQUENCE SI ZE
ngth ..
[0] ReportingConditionUnits,
[1] Units,
[2] Monitor Conponent

::= SEQUENCE {

[0]
[1

ReportingConditionUnits,
Units

SEQUENCE SI ZE

ngth ..
[0] ReportingConditionEval ue,
[1] Eval uesAndTsw,
[2] Monit or Conponent
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bound. &maxConponent Lengt h) OF SEQUENCE {

bound. &maxConponent Lengt h) OF SEQUENCE {
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I nf oEval ueTotal ::= SEQUENCE {
ReportingConditi onEval ue [0] ReportingConditionEval ue,
Eval uesAndTsw [1] Eval uesAndTsw
}
I nformati onToSend { PARAMETERS- BOUND : bound} ::= CHO CE {
i nbandl nf o [0] I nbandlnfo {bound},
t one [1] Tone
}
InitiatingEntity ::= ENUMERATED {
mobi | eSt ati on (0),
sgsn (1),
hi'r (2),
ggsn (3)
}
I nvokel D :: = TCl nvokel dSet
| PRout i ngAddr ess { PARAMETERS- BOUND : bound} ::= Cal |l edPartyNunber {bound}

-- Indicates the routeing address for the IP.

| PSSPCapabi | i ti es { PARAMETERS- BOUND : bound} ::= OCTET STRI NG (SI ZE(
bound. &ri nl PSSPCapabi | i ti esLength .. bound. &raxl PSSPCapabi | i ti esLength))
-- Indicates the gsnSRF resources available. The paraneter has two parts, a standard and a
-- bilateral part. The standard part indicates capabilities defined as optional in CAP V.2
-- that shall be recognised (but not necessarily supported) by a CAP V.2 gsnSCF. The bil ateral
-- part contains further information that is not specified in this standard, but which is set
-- according to bilateral agreenments between network operators and/or equi pment vendors.
-- The last octet of the standard part is indicated by bit 7 being set to 0, otherwise Bit 7 of
-- a standard part octet is set to 1 indicating that the standard part continues in the follow ng
-- octet. Coding is as follows:

-- COctet 1 Standard Part for CAP V.3
-- Bit Value Meani ng
-- 0 0 | PRout i ngAddr ess not supported
-- 1 | PRout i ngAddr ess support ed
-- 1 o0 Voi ceBack not supported
-- 1 Voi ceBack supported
-- 2 0 Voi cel nformati on not supported, via speech recognition
-- 1 Voi cel nformati on supported, via speech recognition
-- 3 0 Voi cel nformation not supported, via voice recognition
-- 1 Voi cel nformati on supported, via voice recognition
-- 4 0 Generation of voice announcenents from Text not supported
-- 1 Generation of voice announcerments from Text supported
-- 5 - Reserved
-- 6 - Reserved
-- 7 0 End of standard part
-- 1 This value is reserved in CAP V.3
-- Cctets 2 to 4 Bil ateral Part: Network operator/equi pnent vendor specific
LegOr Cal | Segnent ::= CHO CE {
cal | Segnment1 D [0] Call Segnent| D {bound},
| egl D [1] LeglD
}

[Editor's note: the {bound} indication for Call Segnent|D was mi ssing and has been added here.]

[Editor's note: | think that we should add "{PARAMETERS- BOUND : bound}" after
LegOr Cal | Segnent. Reason is that the paraneter "Call Segnent| D' is bound.]

LegType ::= OCTET STRING (SIZE(1))

| egl LegType ='01'H

| eg2 LegType i="'"02'"H

Locat i onNurmber {PARAMETERS- BOUND : bound} ::= OCTET STRI NG (S| ZE (

bound. &ri nLocat i onNunber Lengt h .. bound. &raxLocat i onNunber Lengt h))
-- Indicates the Location Nunber for the calling party.
-- Refer to ETSI EN 300 356-1 [23] for encoding.

Messagel D { PARAMETERS- BOUND : bound} ::= CHO CE {
el enent ar yMessagel D [0] Integer4,
t ext [1] SEQUENCE {
messageCont ent [0] I'A5String (SIZE(
bound. &1 nMessageCont ent Length .. bound. &axMessageCont ent Lengt h) ),
attributes [1] OCTET STRI NG (Sl ZE(
bound. & nAttri butesLength .. bound. &maxAttributesLength)) OPTI ONAL
Iy
el enent ar yMessagel Ds [29] SEQUENCE SI ZE (1.. bound. &wuntX Messagel Ds) OF I nteger 4,
vari abl eMessage [30] SEQUENCE {
el enent ar yMessagel D [0] Integer4,
vari abl eParts [1] SEQUENCE Sl ZE (1..5) OF Variabl ePart {bound}

}
-- Use of the text paraneter is network operator/equi pment vendor specific.
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M dCal | Control I nfo ::= SEQUENCE {

m ni mumN\unber O Di gi t s [0] INTEGER (1..30) DEFAULT 1,

maxi mumNunber O Di gi t s [1] INTEGER (1..30) DEFAULT 30,

endf Repl yDigi t [2] OCTET STRING (Sl ZE (1..2)) OPTI ONAL,

cancel Di gi t [3] OCTET STRING (Sl ZE (1..2)) OPTI ONAL,

startDigit [4] OCTET STRING (Sl ZE (1..2)) OPTI ONAL,

i nterDigitTi meout [6] INTEGER (1..127) DEFAULT 10

}
-- - mnimumunberODigits speci fies the m numum nunber of digits that shall be collected
-- - maxi mumN\unberOfFDi gits speci fies the nmaxi mum nunmber of digits that shall be collected
-- - endO ReplyDigit specifies the digit string that denotes the end of the digits
-- to be collected.
-- - cancelDigit specifies the digit string that indicates that the input shall
-- be erased and digit collection shall start afresh.
-- - startDigit specifies the digit string that denotes the start of the digits
-- to be coll ected.
-- - interDigitTimeout speci fies the maxi mum duration in seconds between successive
-- digits.

-- endOReplyDigit, cancelDigit and startDigit shall contain digits in the range 0..9, ‘*' and ‘#
-- only. The collected digits string, reported to the gsnSCF, shall include the endOReplyDigit and
-- the startDigit, if present.

-- endOReplyDigit, cancelDigit and startDigit shall be encoded as BCD digits. Each octet shall
-- contain one BCD digit, in the 4 least significant bits of each octet.
-- The follow ng encoding shall be used for the over-decadic digits: 1011 (*), 1100 (#).

Moni t or Conponent :: = ENUMERATED {
Char gesTransi t Net wor k (0),
Char gesSpeci fi cPLWN (1)
}

Moni t or Mode :: = ENUMERATED {
interrupted (0),
noti f yAndCont i nue (1),
transparent (2)

-- Indicates the event is relayed and/or processed by the SSP.

-- Transparent neans that the gsnSSF or gprsSSF does not notify the gsnSCF of the event.
-- For the use of this paraneter refer to the procedure descriptions in clause 11.

-- For RNC operation "interrupted" shall not be used in MnitorMde.

MO SMSCause :: = ENUMERATED {
systenfailure (0),
unexpect edDat aVal ue (1),
facilityNot Supported (2),
sM DeliveryFail ure (3),
r el easeFronRadi ol nterface (4)
}

-- MO SMS error val ues which are reported to gsntSCF.
-- Most of these values are received fromthe SMSC as a response to
-- MO Forwar dSM oper at i on.

MBNet wor kCapabi lity ::= OCTET STRING (SIZE (1..8))

-- M5 Network Capability describes the GPRS term nal capabilites related to the network, i.e. SM5
-- point to point service over packet data channels. For encoding refer to 3GPP TS 24.008 [9].

-- It shall contain the value part defined in 3GPP TS 24.008 only. |.e. the 3GPP TS 24.008 | El

-- and 3GPP TS 24.008 octet length indicator shall not be included.

MSRadi oAccessCapability ::= OCTET STRING (SIZE (1..50))

-- M5 Radio Access Capability describes the term nal capabilites relevant for the radi o network,
-- which nmay affect the way the network handl es the nobile.

-- For encoding refer to 3GPP TS 24.008 [9].

-- It shall contain the value part defined in 3GPP TS 24.008 only. |.e. the 3GPP TS 24.008 | El
-- and 3CGPP TS 24.008 octet length indicator shall not be included.

MT- SM5Cause ::= OCTET STRING (SIZE (1))

-- This variable is sent to the gsnSCF for a Short Message delivery failure

-- notification.

-- If the delivery failure is due to RP-ERROR RPDU received fromthe M5,

-- then MI-SMSCause shall be set to the RP-Cause conponent in the RP-ERROR RPDU.

-— Refer to 3G TS 24.011 [10] for the encoding of RP-Cause val ues.

-- Oherwise, if the delivery failure is due to internal failure in the MSC or SGSN
-- or time-out fromthe MsS, then MI-SMsCause shall be set to "Protocol error,

-- unspecified", as defined in 3G TS 24.011 [10].

NAQ iInfo ::= OCTET STRING (SIZE (1))
-- NA Qi infornation takes the sane value as defined in ANSI T1.113-1995 [92]
-- e.g. '"3DH — Decimal value 61 - Cellular Service (Type 1)
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-- "3EEH — Decimal value 62 - Cellular Service (Type 2)

-- "3FFH — Decinmal value 63 - Cellular Service (roam ng)

OCS| Appl i cabl e ::= NULL

-- Indicates that the Oiginating CAMEL Subscription Information, if present, shall be

-- applied on the outgoing call leg created with a Connect operation. For the use of this
-- paraneter see 3GPP TS 23.078 [7].

Original Cal | edPartyl D { PARAMETERS- BOUND : bound} ::= OCTET STRI NG (S| ZE(

bound. & nOri gi nal Cal | edPartyl DLength .. bound. &maxOri gi nal Cal | edPartyl DLengt h))
-- Indicates the original called nunber. Refer to ETSI EN 300 356-1 [23] Original Called Nunber
-- for encoding.

PDPI D ::= OCTET STRING (Sl ZE (1))
-- PDP ldentifier is a counter used to identify a specific PDP Context within a control
-- relationship between gprsSSF and gsnSCF.

PDPI ni tiati onType ::= ENUMERATED {
nSlnitiated (0),
networklnitiated (1)
}

Qual ityOr Service ::= SEQUENCE {

request ed- QS [0] GPRS- QoS OPTI ONAL,
subscri bed- QoS [1] GPRS- QoS OPTI ONAL,
negoti at ed- QS [2] GPRS- QS OPTI ONAL,

}
-- The procedure descriptions in clause 11 indicate which one(s) of the
-- QoS variables shall be transported.

Recei vingSidel D : : = CHO CE {receivingSidel D [1] LegType}
-- used to identify LeglD in operations sent fromgsnSSF to gsnSCF

Redi rectingPartyl D { PARAMETERS- BOUND : bound} ::= OCTET STRI NG (S| ZE (

bound. &ri nRedi recti ngPartyl DLength .. bound. &raxRedi r ecti ngPartyl DLengt h))
-- Indicates redirecting nunber.
-- Refer to ETSI EN 300 356-1 [23] Redirecting nunber for encoding.

ReportingConditionUnits ::= CHO CE {
EndCf Connect i on [0] I'MPLICIT NULL,
Thr eshol dCount erval ue [1] IMPLIC T | NTEGER {SI ZE(4))
}
Reporti ngCondi ti onEval ue ::= CHO CE {
CccurranceO Event [0] I'MPLICIT NULL
}
Request edl nf or mati onLi st { PARAMETERS- BOUND : bound} ::= SEQUENCE S| ZE (1.. nunOfInfoltens) OF
Request edl nf or nati on {bound}
Request edl nf or mati onTypeLi st ::= SEQUENCE SIZE (1.. nunOfInfoltens) OF Requestedl nformati onType
Request edl nf or mati on { PARAMETERS- BOUND : bound} ::= SEQUENCE {
request edl nf ormat i onType [ 0] Request edl nf or mati onType,
request edl nf or mat i onVal ue [1] Requestedl nformationVal ue {bound},
}
Request edl nf ormati onType ::= ENUMERATED {
cal | Attenpt El apsedTi e (0),
cal | StopTi me 1),

cal | Connect edEl apsedTi ne (2),

rel easeCause (30)
Request edl nf or mati onVal ue { PARAMETERS- BOUND : bound} ::= CHO CE {
cal | Att enpt El apsedTi neVal ue [0] I NTEGER (0. .255),
cal | St opTi neVal ue [ 1] Dat eAndTi e,
cal | Connect edEl apsedTi neVal ue [2] Integer4,
rel easeCauseVal ue [30] Cause {bound}

}
-- The cal | Attenpt El apsedTi meVal ue is specified in seconds. The unit for the
-- cal | Connect edEl apsedTi neVal ue is 100 milliseconds

RPCause ::= OCTET STRING (SIZE (1))

-- RP cause according to 3GPP TS 24.011 [10] or 3G TS 29.002 [11].

-- GsnBSCF shall send this cause in the Rel easeSM5 operati on.

-- For a MO-SMsS service, the MSC or SGSN shall send the RP Cause to the originating MS.
-- It shall be used to overwite the RP-Cause elenent in the RP-ERROR RPDU.

-- For a MI-SMS service, the MSC or SGSN shall send the RP Cause to the sendi ng SMs- GVSC.
-- It shall be used to overwite the RP-Cause elenent in the RP-ERROR RPDU.

Scf I D { PARAMETERS- BOUND : bound} ::= OCTET STRI NG (Sl ZE(
bound. & nScf | DLength .. bound. &raxScf | DLengt h))

-- defined by network operator.

-- Indicates the gsnSCF identity.
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SCI Bi | | i ngChar gi ngChar acteristics { PARAVETERS- BOUND : bound} ::= OCTET STRING (Sl ZE (
bound. & nSCI Bi | | i ngChar gi ngLength .. bound. &raxSCl Bi | | i ngChar gi ngLengt h))
(CONSTRAI NED BY {-- shall be the result of the BER-encoded val ue of type —-
CAMEL- SCI Bi | | i ngChar gi ngChar acteristics})

-- Indicates ACC information to be sent to a Mbile Station

-- The violation of the UserDefinedConstraint shall be handled as an ASN. 1 syntax error.

SCI GPRSBi | | i ngChar gi ngChar acteri stics { PARAVETERS- BOUND : bound} ::= OCTET STRI NG (Sl ZE (
bound. & nSClI Bi | | i ngChar gi ngLength .. bound. &maxSCl Bi | | i ngChar gi ngLengt h))
(CONSTRAI NED BY {-- shall be the result of the BER-encoded val ue of type —
CAMEL- SCI GPRSBI | | i ngChar gi ngChar acteri stics})

-- Indicates ACC information to be sent to a Mdbile Station

-- The violation of the UserDefinedConstraint shall be handled as an ASN. 1 syntax error.

Sendi ngSi del D : : = CHO CE {sendi ngSi del D [0] LegType}
-- used to identify LeglD in operations sent fromgsnSCF to gsnSSF

Servi cel nteractionl ndi catorsTwo ::= SEQUENCE {
forwar dServi cel nteracti onl nd [0] ForwardServicel nteractionlnd OPTIl ONAL,
-- applicable to operations Initial DP, Connect and Conti nueW t hAr gunment.
backwar dSer vi cel nt eracti onl nd [1] BackwardServi cel nteractionl nd OPTIl ONAL,
-- applicable to operations Connect and Conti nueWthArgunent.
bot hway Thr oughConnect i onl nd [ 2] Bot hwayThr oughConnecti onl nd OPTI ONAL,
-- applicable to Connect ToResource and Establi shTenporaryConnection
connect edNunber Tr eat ment | nd [4] Connect edNunber Treat ment | nd OPTIl ONAL,
-- applicable to Connect and ContinueW t hAr gunment
nonCUGCal | [13] NULL OPTI ONAL,

-- applicable to Connect and ContinueW t hAr gunent

-- indicates that no parameters for CUG shall be used for the call (i.e. the call shall

-- be a non-CUG cal |).

-- If not present, it indicates one of three things:

-- a) continue with nodified CUG information (when one or nore of either CUG I nterlock Code
-- and Qutgoi ng Access |Indicator are present), or

-- b) continue with original CUGinformation (when neither CUG Interlock Code or Qutgoing

-- Access Indicator are present), i.e. no I N inpact.

-- c) continue with the original non-CUG call.

hol dTr eat nent | ndi cat or [50] OCTET STRING (S| ZE(1)) OPTIl ONAL,
-- applicable to Initial DP, Connect and ContinueW thArgunent

-- accept Hol dRequest ' Xxxx xx01' B

-- rej ect Hol dRequest ' Xxxxx xx10' B

-- if absent from Connect or ContinueWthArgunent,

-- then CAMEL service does not affect call hold treatnent

cwTr eat ment | ndi cat or [51] OCTET STRING (S| ZE(1)) OPTIl ONAL,
-- applicable to Initial DP, Connect and ContinueW thArgunent

-- accept Ow ' xxxx xx01'B

-- rejectOw ' xxxx xx10'B

-- if absent from Connect or ContinueWthArgunent,

-- then CAMEL service does not affect call waiting treatnent

ect Tr eat ment | ndi cat or [52] OCTET STRING (Sl ZE(1)) OPTI ONAL,
-- applicable to Initial DP, Connect and ContinueW thArgunent

-- accept Ect Request ' xxxx xx01'B

-- reject Ect Request ' xxxx xx10'B

-- if absent from Connect or ContinueWthArgunent,

-- then CAMEL service does not affect explicit call transfer treatnent

}
SGSNCapabi lities ::= OCTET STRING (SIZE (1))
-- Indicates the SGSN capabilities. The coding of the paraneter is as follows:
-- Bit Value Meani ng
-- 0 0 AoC not supported by SGSN
-- 1 AoC supported by SGSN
-- 1 - This bit is reserved in CAP V.3
-- 2 - This bit is reserved in CAP V.3
-- 3 - This bit is reserved in CAP V.3
-- 4 - This bit is reserved in CAP V.3
-- 5 - This bit is reserved in CAP V.3
-- 6 - This bit is reserved in CAP V.3
-- 7 - This bit is reserved in CAP V.3
SMBEvent ::= SEQUENCE {

event TypeSMs [0] Event TypeSMs,

nmoni t or Mode [1] Monitor Mode
TariffSwitchinterval ::= INTEGER (1 .. 86400)

-- TariffSwitchlinterval is neasured in 1 second units

Ti meAndTi mnezone { PARAMETERS- BOUND : bound} ::= OCTET STRI NG (S| ZE(
bound. & nTi meAndTi mezoneLength .. bound. &axTi meAndTi mezonelLengt h))
-- Indicates the time and tinezone, relative to GMI. This paraneter BCD encoded.
-- The year digit indicating mlleniumoccupies bits 0-3 of the first octet, and the year
-- digit indicating century occupies bits 4-7 of the first octet.
-- The year digit indicating decade occupies bits 0-3 of the second octet, whilst the digit
-- indicating the year within the decade occupies bits 4-7 of the second octet.
-- The nost significant nonth digit occupies bits 0-3 of the third octet, and the | east
-- significant nonth digit occupies bits 4-7 of the third octet.
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-- The nost significant day digit occupies bits 0-3 of the fourth octet, and the |east

-- significant day digit occupies bits 4-7 of the fourth octet.

-- The nost significant hours digit occupies bits 0-3 of the fifth octet, and the | east

-- significant hours digit occupies bits 4-7 of the fifth octet.

-- The nost significant mnutes digit occupies bits 0-3 of the sixth octet, and the |east
-- significant mnutes digit occupies bits 4-7 of the sixth octet.

-- The nost significant seconds digit occupies bits 0-3 of the seventh octet, and the |east
-- significant seconds digit occupies bits 4-7 of the seventh octet.

-- The tinmezone information occupies the eighth octet. For the encoding of Tinezone refer to
-- 3GPP TS 23.040 [6].

-- The BCD digits are packed and encoded as fol |l ows:

-- Bit 7 6 5 4 | 3 2 10

-- 2nd digit | 1st digit Cctet 1
-- 3rd digit | 4th digit Cctet 2
-- nth digit | n-1th digit Cctet m
-- 0000 digit 0

-- 0001 digit 1

-- 0010 digit 2

-- 0011 digit 3

-- 0100 digit 4

-- 0101 digit 5

-- 0110 digit 6

-- 0111 digit 7

-- 1000 digit 8

-- 1001 digit 9

-- 1010 spare

-- 1011 spare

-- 1100 spare

-- 1101 spare

-- 1110 spare

-- 1101 spare

-- where the leftnost bit of the digit is either bit 7 or bit 3 of the octet.

Tinmel fNoTariffSwitch ::= | NTEGER( 0. . 864000)
-- TinmelfNoTariffSwitch is neasured in 100 millisecond intervals

TimelfTari ffSwitch :: = SEQUENCE {
timeSinceTariffSw tch [0] | NTEGER(O. .864000),
tariffSwtchlnterval [1] I NTECER(1..864000) OPTI ONAL

-- timeSinceTariffSwitch and tariffSwitchinterval are nmeasured in 100 nmillisecond intervals

Timelnformation ::= CHO CE {
timelfNoTariffSw tch [0] TimelfNoTariffSwtch,
tinmelfTariffSwtch [1] TimelfTariffSwitch
-- Indicates call duration information
Timerl D ::= ENUVERATED {
t ssf (0)
}
-- Indicates the timer to be reset.
TimerVal ue ::= Integer4
-- Indicates the timer value (in seconds).
Tone ::= SEQUENCE {
t onel D [0] Integer4,
[1] Integer4d OPTI ONAL,

duration

}
-- The duration specifies the length of the tone in seconds, value 0 indicates infinite duration.

TPDat aCodi ngSchene ::= OCTET STRING (SIZE (1))
-- TP Data Codi ng Schenme according to 3GPP TS 23. 040 [ 6]

TPProtocol I dentifier ::= OCTET STRING (S| ZE (1))
-- indicates the protocol used above the SM Transfer Layer as specified in 3GPP TS 23.040 [6].

TPShort MessageSpeci ficlnfo ::= OCTET STRING (Sl ZE (1))
-- contains the 1% octect of the applicable TPDU or the SMS- COMMAND TPDU as specified in 3GPP TS
23.040 [6].

TPVal idityPeriod ::= OCTET STRING (SIZE (1..7))

-- indicates the length of the validity period or the absolute tinme of the validity
-- period termnation as specified in 3GPP TS 23.040 [6].

-- the length of ValidityPeriod is either 1 octet or 7 octets

TransferredVol une ::= CHO CE {
vol unel f NoTari ffSw tch [0] I NTEGER (0. .4294967295),
volunel fTari ffSwitch [1] SEQUENCE {
vol umeSi nceLast Tari ffSwi tch [0] I NTEGER (0..4294967295),
vol umeTari f f Swi t chl nt er val [1] I NTEGER (0..4294967295) OPTI ONAL
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}

}
-- volunel fNoTariffSwi tch, volunmeSi nceLastTariffSwi tch and vol uneTariffSwi tchlnterval
-- are neasured in bytes.

Transf erredVol uneRol | Over ::= CHO CE {
rO Vol unel f NoTari ffSw tch [0] I NTEGER (0. .255),
rO Vol unel fTari ffSwitch [1] SEQUENCE {
r O Vol umeSi nceLast Tari ffSwi tch [0] I NTEGER (0..255) OPTI ONAL,
rO Vol umeTari ffSwi tchl nterval [1] I NTEGER (0. . 255) OPTI ONAL

}

}
-- rO-Volunel fNoTari ffSwi tch, rO Vol uneSi nceLast TariffSwitch and rO Vol uneTari ff Swi t chl nt erval
-- present counters indicating the nunber of paraneter range rollovers.

Unavai | abl eNet wor kResour ce ::= ENUMERATED {
unavai | abl eResour ces (0),
conponent Fai l ure 1

(1)
basi cCal | Processi ngExcepti on (2)
resourceSt at usFai l ure (3)

(4)

i
’
1

endUser Fai |l ure

}
-- Indicates the network resource that fail ed.

Units ::= INTEGER (1 .. 10000)

Vari abl ePart { PARAMETERS- BOUND : bound} ::= CHO CE {
i nt eger [0] Integer4,
nunmber [1] Digits {bound}, -- Generic digits
time [2] OCTET STRING (SIZE(2)), -- HH M BCD coded
date [3] OCTET STRING (Sl ZE(4)), -- YYYYMVDD, BCD coded
price [4] OCTET STRING (S| ZE(4))

-- Indicates the variable part of the nmessage. Tine is BCD encoded.

-- The nost significant hours digit occupies bits 0-3 of the first octet, and the |east

-- significant digit occupies bits 4-7 of the first octet. The nost significant mnutes digit
-- occupies bits 0-3 of the second octet, and the | east significant digit occupies bits 4-7
-- of the second octet.

-- Date is BCD encoded. The year digit indicating mlleniumoccupies bits 0-3 of the first octet
-- and the year digit indicating century occupies bits 4-7 of the first octet. The year digit

-- indicating decade occupies bits 0-3 of the second octet, whilst the digit indicating the year
-- within the decade occupies bits 4-7 of the second octet

-- The nost significant nonth digit occupies bits 0-3 of the third octet, and the | east

-- significant nonth digit occupies bits 4-7 of the third octet. The nost significant day digit
-- occupies bits 0-3 of the fourth octet, and the | east significant day digit occupies bits 4-7
-- of the fourth octet

-- Price is BCD encoded. The digit indicating hundreds of thousands occupies bits 0-3 of the

-- first octet, and the digit indicating tens of thousands occupies bits 4-7 of the first octet
-- The digit indicating thousands occupies bits 0-3 of the second octet, whilst the digit

-- indicating hundreds occupies bits 4-7 of the second octet. The digit indicating tens occupies
-- bits 0-3 of the third octet, and the digit indicating O to 9 occupies bits 4-7 of the third
-- octet. The tenths digit occupies bits 0-3 of the fourth octet, and the hundredths digit

-- occupies bits 4-7 of the fourth octet

-- For the encoding of digits in an octet, refer to the timeAndti mezone paraneter

-- The Definition of range of constants foll ows
nunf I nfoltems | NTEGER :: = 4

END

5.2 Error types

CAP-errortypes {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1)

nmodul es(3) cap-errortypes(51) version4(3)}

-- This nmodul e contains the type definitions for the CAP Error Types.

-- \Were a paraneter of type CHOCE is tagged with a specific tag value, the tag is automatically
-- replaced with an EXPLICI T tag of the sane val ue.

DEFINITIONS I MPLICI T TAGS ::= BEG N

I MPCRTS

ros-1 nfornmati onbj ects,

dat at ypes,

error codes
FROM CAP- obj ect-identifiers {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
unt s- net wor k(1) nodul es(3) cap-object-identifiers(100) version3(2)}

ERROR
FROM Renot e- Oper ati ons- | nf or mati on- Ooj ects ros-1nformati onObj ects
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I nvokel D,
Unavai | abl eNet wor kResour ce
FROM CAP- dat at ypes dat at ypes

errcode- cancel ed,
errcode- cancel Fai | ed,
errcode- eTCFai | ed,
errcode-i nproper Cal | er Response,
errcode- m ssi ngCust omer Recor d,
errcode- m ssi ngPar anet er,
er r code- par anet er Qut O Range,
errcode-request edl nf oError,
errcode-systenfail ure,
errcode-t askRef used,
errcode- unavai | abl eResour ce,
er r code- unexpect edConponent Sequence,
err code- unexpect edDat aVal ue,
errcode- unexpect edPar anet er ,
errcode- unknownlLegl D,
er r code- unknownPDPI D

FROM CAP- err or codes errorcodes

-- TYPE DEFI NI TION FOR CAP ERRCR TYPES FOLLOWS

cancel ed ERROR :: = {
CCODE errcode- cancel ed

-- The operation has been cancel ed.

cancel Fail ed ERROR :: =
PARAMVETER SEQUENCE {

probl em [ 0] ENUMERATED {
unknownQper at i on (0)
tooLate
oper at i onNot Cancel | abl e (2)
oper ation [1] Invokel D,
CODE errcode- cancel Fai | ed

-- The operation failed to be cancel ed.

eTCFai |l ed ERROR :: = {
CCODE errcode- eTCFai | ed

}
-- The establish tenporary connection fail ed.

i nproper Cal | er Response ERROR :: = {
CODE errcode-i nproperCaI | er Response

-- The caller response was not as expected.

m ssi ngCust oner Record ERROR :: =
CODE errcode- m ssi ngCust onmer Recor d

}
-- The Service Logic Programcould not be found in the gsnSCF.

m ssi ngParaneter ERROR :: =
errcode- m ssi ngPar anet er

}
-- An expected optional paraneter was not received.

par anet er Qut Of Range ERROR :: = {
er r code- par anet er Qut O Range

-- The paraneter was not as expected (e.g. mssing or out of

requestedl nfoError ERROR :: =
PARAMETER ENUVERATED {
unknownRequest edl nf o
request edl nf oNot Avai | abl e

—~
N =

CODE err code-r equest edl nf oErr or
-- The requested information cannot be found.
systenfailure ERROR :: =

{
PARAMETER Unavai | abl eNet wor kResour ce
CODE errcode- systenfail ure

3GPP TS 29.078 5.0.0 (2002-03)

-- The operation could not be conpleted due to a systemfailure at the serving physical entity.

taskRef used ERROR :: = {
PARAMETER ENUVERATED {
generic
unobt ai nabl e

—_—~—
= O
~—
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congestion (2)

}
CODE errcode-t askRef used
}

3GPP TS 29.078 5.0.0 (2002-03)

-- An entity normally capable of the task requested cannot or chooses not to performthe task at
-- this tine. This includes error situations |ike congestion and unobtai nabl e address as used in

-- e.g. the connect operation.)

unavai | abl eResource ERROR ::= {
errcode- unavai | abl eResour ce

-- A requested resource is not available at the serving entity.

unexpect edConponent Sequence ERROR :: =
CODE errcode- unexpect edConponent Sequence

}
-- An incorrect sequence of Conponents was received (e.g."D sconnect ForwardConnection"

i
-- followed by "PlayAnnouncenent").

unexpect edDat aVal ue ERROR :: =
CODE errcode- unexpect edDat aVal ue

-- The data val ue was not as expected (e.g. route nunber expected but billing nunber received)

unexpect edPar aneter ERROR :: =
er r code- unexpect edPar anet er

}
-- A paraneter received was not expected.

unknownLegl D ERROR :: = {
errcode- unknownlLegl D

}
-- Leg not known to the gsnSSF.

unknownPDPI D ERROR :: = {
CODE err code- unknownPDPI D

}
-- PDPID not known by the receiving entity.
END

5.3 Operation codes

CAP- oper ati oncodes {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1)

nmodul es(3) cap-operationcodes(53) version4(3)}

DEFINITIONS ::= BEG N
I MPORTS

ros-| nformati onObj ects

FROM CAP- obj ect-identifiers {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)

unt s- net wor k(1) nodul es(3) cap-object-identifiers(100) version3(2)}

Code

FROM Renot e- Oper ati ons- | nf or mati on- Ooj ects ros-1nformati onObj ects

-- the operations are grouped by the identified operation packages.

-- gsnBSCF activation Package

opcode-initial DP Code ::
-- gsnSCF/ gsnSRF activation of assist Package

opcode- assi st Request | nstructi ons Code ::
-- Assi st connection establishnent Package

opcode- est abl i shTenpor aryConnecti on Code ::
-- Ceneric disconnect resource Package

opcode- di sconnect For war dConnecti on Code ::

opcode- dFCW t hAr gunent Code ::
-- Non-assi sted connection establishnent Package

opcode- connect ToResour ce Code ::
-- Connect Package (el ementary gsnSSF function)

opcode- connect Code
-- Call handling Package (el ementary gsnSSF functi on)

opcode-rel easeCal | Code
-- BCSM Event handl i ng Package

opcode- r equest Repor t BCSMEvent Code ::

opcode- event Repor t BCSM Code ::
-- Chargi ng Event handling Package

opcode-request Noti fi cati onChar gi ngEvent Code ::

opcode- event Noti fi cati onChargi ng Code ::
-- gsnSSF cal |l processing Package

opcode- cont i nue Code ::

opcode- cont i nueW t hAr gunent Code ::

3GPP
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16
17

18
86

19
20
22

23
24

25
26

31
56
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-- gsnSCF call initiation Package

opcode-initiateCall Attenpt Code ::= local: 32
-- Timer Package

opcode-reset Ti mer Code ::= local: 33
-- Billing Package

opcode- f ur ni shChar gi ngl nf or mat i on Code ::= local: 34
-- Chargi ng Package

opcode- appl yChar gi ng Code ::= local: 35

opcode- appl yChar gi ngReport Code : | ocal : 36

opcode- pl ayTone Code ::= local: 97
-- Traffic nmanagenent Package

opcode- cal | Gap Code ::= local: 41
-- Call report Package

opcode-cal | | nf ormati onReport Code ::= local: 44

opcode- cal | I nf or mat i onRequest Code ::= local: 45
-- Signalling control Package

opcode- sendChar gi ngl nf or mati on Code ::= local: 46
-- Specialized resource control Package

opcode- pl ayAnnouncenent Code ::= local: 47

opcode- pronpt AndCol | ect User | nf or mati on Code : | ocal : 48

opcode- speci al i zedResour ceReport Code ::= local: 49
-- Cancel Package

opcode- cancel Code ::= local: 53
-- Activity Test Package

opcode-activityTest Code ::= local: 55
-- CPH Response Package

opcode- cont i nueW t hAr gunent Code ::= local: 88

opcode- di sconnect Leg Code : | ocal : 90

opcode- noveleg Code : | ocal : 93

opcode-splitlLeg Code ::=local: 95
-- Exception | nform Package

opcode-entityRel eased Code ::= local: 96
-- Sns Activation Package

opcode-i ni ti al DPSM5 Code ::= local: 60
-- Sns Billing Package

opcode- f ur ni shChar gi ngl nf or mat i onSMs Code ::=local: 61
-- Sns Connect Package

opcode- connect SMS Code ::= local: 62
-- Sns Event Handling Package

opcode- r equest Repor t SMSEvent Code ::= local: 63

opcode- event Repor t SMS Code ::= local: 64
-- Sns Processing Package

opcode- cont i nueSMs Code ::= local: 65
-- Sns Rel ease Package

opcode-r el easeSM5 Code ::= local: 66
-- Snms Timer Package

opcode-r eset Ti mer SVS Code ::= local: 67
-- Gprs Activity Test Package

opcode-acti vi tyTest GPRS Code ::=local: 70
-- Gprs Charging Package

opcode- appl yChar gi ngGPRS Code ::= local: 71

opcode- appl yChar gi ngRepor t GPRS Code ::=local: 72
-- Gprs Cancel Package

opcode- cancel GPRS Code ::= local: 73
-- Gprs Connect Package

opcode- connect GPRS Code ::= local: 74
-- Gprs Processing Package

opcode- cont i nueGPRS Code ::=local: 75
-- Gprs Exception Information Package

opcode-entityRel easedGPRS Code ::= local: 76
-- Goprs Billing Package

opcode- f ur ni shChar gi ngl nf or mat i onGPRS Code ::= local: 77
-- Gprs Scf Activation Package

opcode-i ni ti al DPGPRS Code ::= local: 78
-- Gprs Rel ease Package

opcode-r el easeGPRS Code ::= local: 79
-- Gprs Event Handl i ng Package

opcode- event Repor t GPRS Code ::= local: 80

opcode- r equest Repor t GPRSEvent Code ::= local: 81
-- Qprs Tiner Package

opcode-reset Ti mer GPRS Code ::= local: 82
-- Gprs Charge Advi ce Package

opcode- sendChar gi ngl nf or mat i onGPRS Code ::= local: 83

END

54 Error codes

CAP-errorcodes {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1)
nmodul es(3) cap-errorcodes(57) version4(3)}

DEFINITIONS ::= BEG N
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| MPORTS

ros- | nformati onObj ects
FROM CAP- obj ect-identifiers {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)
unmt s- net wor k(1) nodul es(3) cap-object-identifiers(100) version3(2)}

Code
FROM Renot e- Oper ati ons- | nf or mati on- Ooj ects ros-1nformati onObj ects

1

errcode- cancel ed Code ::= local: O

errcode- cancel Fai | ed Code ::= local: 1

errcode- eTCFai | ed Code ::=local: 3

errcode-i nproper Cal | er Response Code ::= local: 4

errcode- m ssi ngCust oner Recor d Code ::=local: 6

errcode- m ssi ngPar anet er Code ::=local: 7

er r code- par anet er Qut O Range Code ::= local: 8

errcode- r equest edl nf oErr or Code ::= local: 10
errcode- systenfail ure Code ::=local: 11
errcode-t askRef used Code ::= local: 12
errcode-unavai | abl eResour ce Code ::= local: 13
errcode- unexpect edConponent Sequence Code ::= local: 14
er r code- unexpect edDat aVal ue Code ::= local: 15
er r code- unexpect edPar anet er Code ::= local: 16
errcode- unknownLegl D Code ::= local: 17
err code- unknownPDPI D Code ::= local: 50
END

5.5 Classes

CAP-cl asses {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1)
nmodul es(3) cap-cl asses(54) version4(3)}

DEFINITIONS ::= BEG N
I MPORTS

ROS- OBJECT- CLASS,
Code
FROM Renot e- Oper at i ons- | nf or nati on- Obj ects ros-|nfornati onObj ects

i d-roshj ect - gsnBRF,

i d-rosObj ect - gsnSSF,

ros- | nformati onObj ect s,

gsnBSF- gsnSCF- Pr ot ocol ,

gsnBCF- gsnBRF- Pr ot ocol
FROM CAP-obj ect-identifiers {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)
unt s- networ k(1) nodul es(3) cap-object-identifiers(100) version3(2)}

capSsf ToScf Generi c,
capAssi st Handof f ssf ToScf
FROM CAP- gsnf5SF- gsn5CF- pkgs- cont r act s- acs gsnBSSF- gsnSCF- Pr ot ocol

gsnBRF- gsnSCF- cont r act
FROM CAP- gsn5CF- gsnBRF- pkgs- cont r act s- acs gsnBSCF- gsnSRF- Pr ot ocol

CriticalityType
FROM CS2- dat at ypes {ccitt(0) identified-organization(4) etsi(0) inDonmain(1l) in-network(1l) cs2(20)
nmodul es(0) in-cs2-datatypes(0) versionl(0)}

1

gsnBSF ROS- OBJECT- CLASS :: = {
I NI TI ATES  {capSsf ToScf Generi c|
capAssi st Handof f ssf ToScf }
RESPONDS {capSsf ToScf Generi c}
ID i d-rosObj ect - gsnSSF}

gsnBRF ROS- OBJECT- CLASS :: = {
I NI TI ATES  {gsnBRF- gsnBCF- contract}
ID i d-rosObj ect - gsnSRF}

EXTENSI ON :: = CLASS {
&Ext ensi onType,
&criticality CriticalityType DEFAULT ignore,
& d Code}

W TH SYNTAX {
EXTENSI ON- SYNTAX &Ext ensi onType
CRI TI CALI TY &criticality
| DENTI FI ED BY & d}
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-- Exanpl e of addition of an extension naned "Sone Network Specific Indicator" of type
-- BOOLEAN, with criticality "abort" and to be identified as extension nunber 1
-- Exanpl e of definition using the above information object class:

-- SoneNet wor kSpeci fi cl ndi cator EXTENSION :: = {
--  EXTENSI ON- SYNTAX BOOLEAN

-- CRITICALITY abort

-- | DENTI FI ED BY local: 1

-}

-- Exanple of transfer syntax, using the ExtensionField datatype as specified in clause 5.
-- Assunming the value of the extension is set to TRUE, the extensions paraneter

-- beconmes a Sequence of type INTEGER ::= 1, criticality ENUMERATED ::= 1 and val ue [1]

-- EXPLICI T BOOLEAN :: = TRUE.

-- Use of I TU T Recormendati on Q 1400 [51] defined Extension is for further study.
-- In addition the extension nechanismmarker is used to identify the future mnor additions
-- to CAP.

firstExtension EXTENSION :: = {
EXTENSI ON- SYNTAX NULL
CRITI CALI TY i gnore
| DENTI FI ED BY | ocal : 1}

-- firstExtension is just an exanple.

Support edExt ensi ons EXTENSI ON :: = {firstExtension,
-- full set of network operator extensions —-

}
-- SupportedExtension is the full set of the network operator extensions.

PARAMETERS- BOUND :: = CLASS {

&m nAccessPoi nt NaneLengt h I NTECER,
&mraxAccessPoi nt NanmeLengt h I NTECER,
&m nAChBi | | i ngChar gi ngLengt h | NTECER,
&maxAChBi | | i ngChar gi ngLengt h I NTECER,
&mi nAttri butesLength I NTECER,
&maxAttri butesLength | NTECER,
&maxBear er Capabi | i tyLengt h I NTECER,
&mi nCal | edPar t yBCDNunber Lengt h I NTECER,
&maxCal | edPar t yBCDNunber Lengt h | NTECER,
&m nCal | edPart yNunber Lengt h I NTECER,
&mraxCal | edPart yNunber Lengt h I NTECER,
&m nCal | i ngPar t yNunber Lengt h | NTECER,
&maxCal | i ngPar t yNunber Lengt h I NTECER,
&m nCal | Resul t Lengt h I NTECER,
&maxCal | Resul t Length | NTECER,
&m nCarrierlLength | NTEGER,
&mraxCarri er Lengt h I NTECER,
&m nCauselengt h | NTEGER,
&maxCauselengt h | NTEGER,
&mi nConponent Lengt h I NTECER,
&maxConponent Lengt h | NTEGER,
&m nDi gi t sLength | NTEGER,
&raxDi gi t sLengt h I NTECER,
&m nFCI Bi | | i ngChar gi ngDat aLengt h | NTEGER,
&maxFCl Bi | | i ngChar gi ngDat aLengt h | NTEGER,
& nFCl Bi | I i ngChar gi ngLengt h I NTECER,
&maxFCl Bi | | i ngChar gi ngLengt h | NTEGER,
&m nCGeneri cNunber Lengt h | NTEGER,
&mraxGener i cNunmber Lengt h I NTECER,
&m nGPRSCauselengt h | NTEGER,
&maxGPRSCauselengt h | NTEGER,
&mi nl PSSPCapabi l i ti esLength I NTECER,
&max| PSSPCapabi | i ti esLength | NTEGER,
&m nLocat i onNunber Lengt h | NTEGER,
&mraxLocat i onNunber Lengt h I NTECER,
&m nMessageCont ent Lengt h | NTEGER,
&maxMessageCont ent Lengt h | NTEGER,
& nOri gi nal Cal | edPartyl DLengt h I NTECER,
&maxOri gi nal Cal | edPartyl DLengt h | NTEGER,
&m nPDPAddr essLengt h | NTEGER,
&mraxPDPAddr essLengt h I NTECER,
&m nRedi recti ngPartyl DLengt h | NTEGER,
&maxRedi recti ngPartyl DLengt h | NTEGER,
&m nScf | DLengt h I NTECER,
&maxScf | DLengt h | NTEGER,
&m nSCI Bi | | i ngChar gi ngLengt h | NTEGER,
&maxSCl Bi | | i ngChar gi ngLengt h I NTECER,
&m nTi meAndTi mezonelLengt h | NTEGER,
&maxTi meAndTi mezonelLengt h | NTEGER,
&nuntX BCSMEvent s I NTECER,
&nuntf SMSEvent s I NTEGER,
&nuntf GPRSEvent s I NTEGER,
&nuntX Ext ensi ons I NTECER,
&nuntf Gener i cNunber s | NTEGER,
&nunmX Messagel Ds | NTEGER}
W TH SYNTAX {
M NI MUM FOR- ACCESS- PO NT- NAME &m nAccessPoi nt NameLengt h
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MAXI MUM- FOR- ACCESS- POl NT- NAMVE

M NI MUM FOR- ACH- BI LLI NG CHARG NG
MAXI MUM FOR- ACH- BI LLI NG CHARG NG
M NI MUM FOR- ATTRI BUTES

MAXI MUM- FOR- ATTRI BUTES

MAXI MUM FOR- BEARER- CAPABI LI TY

M NI MUM FOR- CALLED- PARTY- BCD- NUMBER
MAXI MUM- FOR- CALLED- PARTY- BCD- NUMBER
M NI MUM FOR- CALLED- PARTY- NUVBER
MAXI MUM- FOR- CALLED- PARTY- NUMVBER
M NI MUM FOR- CALLI NG- PARTY- NUMBER
MAXI MUM FOR- CALLI NG- PARTY- NUMBER
M NI MUM- FOR- CALL- RESULT

MAXI MUM- FOR- CALL- RESULT

M NI MUM FOR- CARRI ER

MAXI MUM- FOR- CARRI ER

M NI MUM FOR- CAUSE

MAXI MUM FOR- CAUSE

M NI MUM- FOR- COVPONENT

MAXI MUM- FOR- COVPONENT

M Nl MUM FOR-DI G TS

MAXI MUM- FOR- DI G TS

M NI MUM FOR- FCI - Bl LLI NG CHARG NG- DATA
MAXI MUM FOR- FCI - Bl LLI NG CHARG NG- DATA

M NI MUM FOR- FCI - Bl LLI NG CHARG NG
MAXI MUM FOR- FCI - Bl LLI NG CHARG NG
M NI MUM FOR- GENERI C- NUMBER

MAXI MUM- FOR- GENERI C- NUMBER

M NI MUM FOR- GPRS- CAUSE- LENGTH
MAXI MUM FOR- GPRS- CAUSE- LENGTH

M NI MUM FOR- | P- SSP- CAPABI LI TI ES
MAXI MUM FOR- | P- SSP- CAPABI LI TI ES
M NI MUM FOR- LOCATI ON- NUMBER

MAXI MUM- FOR- LOCATI ON- NUMBER

M NI MUM FOR- MESSAGE- CONTENT

MAXI MUM FOR- MESSAGE- CONTENT

M NI MUM FOR- ORI G NAL- CALLED- PARTY- 1 D
MAXI MUM- FOR- ORI G NAL- CALLED- PARTY- 1 D

M NI MUM FOR- PDP- ADDRESS- LENGTH
MAXI MUM- FOR- PDP- ADDRESS- LENGTH

M NI MUM FOR- REDI RECTI NG | D

MAXI MUM FOR- REDI RECTI NG | D

M NI MUM FOR- GSMSCF- | D

MAXI MUM- FOR- GSMSCF- | D

M NI MUM FOR- SCI - Bl LLI NG CHARG NG
MAXI MUM FOR- SCI - Bl LLI NG- CHARG NG
M NI MUM FOR- Tl ME- AND- TI MEZONE
MAXI MUM FOR- TI ME- AND- TI MEZONE
NUM- OF- BCSM: EVENT

NUM- OF- SM5- EVENTS

NUM OF- GPRS- EVENTS

NUM- OF- EXTENSI ONS

NUM- OF- GENERI C- NUMBERS

NUM OF- MESSAGE- | DS

cAPSpeci fi cBoundSet PARAMETERS- BOUND : : =

M NI MUM FOR- ACCESS- POl NT- NAMVE
MAXI MUM- FOR- ACCESS- POl NT- NAMVE

M NI MUM FOR- ACH- Bl LLI NG CHARG NG
MAXI MUM- FOR- ACH- BI LLI NG CHARG NG
M NI MUM FOR- ATTRI BUTES

MAXI MUM FOR- ATTRI BUTES

MAXI MUM- FOR- BEARER- CAPABI LI TY

M NI MUM FOR- CALLED- PARTY- BCD- NUMBER
MAXI MUM FOR- CALLED- PARTY- BCD- NUVBER
M NI MUM FOR- CALLED- PARTY- NUMBER
MAXI MUM- FOR- CALLED- PARTY- NUMBER
M NI MUM FOR- CALLI NG- PARTY- NUVMBER
MAXI MUM- FOR- CALLI NG- PARTY- NUMBER
M NI MUM FOR- CALL- RESULT

MAXI MUM- FOR- CALL- RESULT

M NI MUM FOR- CARRI ER

MAXI MUM FOR- CARRI ER

M NI MUM FOR- CAUSE

MAXI MUM- FOR- CAUSE

M NI MUM- FOR- COVPONENT

MAXI MUM- FOR- COVPONENT

M NI MUM FOR-DI G TS

MAXI MUM FOR- DI G TS

M NIl MUM FOR- FCI - Bl LLI NG CHARG NG- DATA
MAXI MUM FOR- FCI - Bl LLI NG- CHARG NG- DATA

M NI MUM FOR- FCI - Bl LLI NG CHARG NG
MAXI MUM FOR- FCI - Bl LLI NG CHARG NG
M NI MUM FOR- GENERI C- NUMBER

MAXI MUM- FOR- GENERI C- NUMBER

M NI MUM FOR- GPRS- CAUSE- LENGTH
MAXI MUM- FOR- GPRS- CAUSE- LENGTH

M NI MUM FOR- | P- SSP- CAPABI LI TI ES
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&maxAccessPoi nt NaneLengt h

&m nAChBiI | | i ngChar gi ngLengt h
&maxAChBi | | i ngChar gi ngLengt h
&m nAttributesLength

&maxAttri butesLength

&mraxBear er Capabi | i tyLength

&mi nCal | edPar t yBCDNunber Lengt h
&maxCal | edPar t yBCDNunber Lengt h
&mi nCal | edPart yNunber Lengt h
&maxCal | edPart yNunber Lengt h
&m nCal | i ngPar t yNunber Lengt h
&mraxCal | i ngPar t yNunber Lengt h
&m nCal | Resul t Length

&maxCal | Resul t Length

&mi nCarri erLength

&maxCarri er Lengt h

&m nCauselengt h

&maxCauselengt h

&m nConponent Lengt h
&maxConponent Lengt h

&nminDi gl tsLength

&maxDi gi t sLength

&mi nFCl Bi | | i ngChar gi ngDat aLengt h
&raxFCl Bi | | i ngChar gi ngDat aLengt h
&m nFCl Bi | I i ngChar gi ngLength
&maxFCl Bi | I i ngChar gi ngLength
&mi nGener i cNunber Lengt h
&maxGener i cNunber Lengt h

&m nGPRSCauselengt h
&mraxGPRSCauselengt h

&m nl PSSPCapabi | i ti esLength
&max| PSSPCapabi | i ti esLength
&mi nLocat i onNunber Lengt h
&maxLocat i onNunber Lengt h

&m nMessageCont ent Lengt h
&maxMessageCont ent Lengt h

&mi nOri gi nal Cal | edPartyl DLengt h
&maxOri gi nal Cal | edPartyl DLengt h
&m nPDPAddr essLengt h
&maxPDPAddr essLengt h

&m nRedi recti ngPartyl DLengt h
&mraxRedi recti ngPartyl DLengt h
&m nScf | DLengt h

&maxScf | DLengt h

& nSCl Bi | I i ngChar gi ngLengt h
&maxSCl Bi | I i ngChar gi ngLengt h
&m nTi meAndTi mezonelLengt h
&maxTi meAndTi mezonelLengt h
&numX BCSMEvent s

&nunmX SMBEvent s

&nuntX GPRSEvent s

&nunX Ext ensi ons

&nunX Generi cNunber s

&nuntX Messagel Ds}
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MAXI MUM- FOR- | P- SSP- CAPABI LI TI ES 4
M NI MUM FOR- LOCATI ON- NUMBER 2
MAXI MUM- FOR- LOCATI ON- NUMBER 10
M NI MUM FOR- MESSAGE- CONTENT 1
MAXI MUM- FOR- MESSAGE- CONTENT 127
M NI MUM FOR- ORI G NAL- CALLED- PARTY- | D 2
MAXI MUM- FOR- ORI G NAL- CALLED- PARTY- 1 D 10
M NI MUM FOR- PDP- ADDRESS- LENGTH 1
MAXI MUM FOR- PDP- ADDRESS- LENGTH 63
M NI MUM FOR- REDI RECTI NG | D 2
MAXI MUM FOR- REDI RECTI NG- | D 10
M NI MUM FOR- GSMSCF- | D 2
MAXI MUM- FOR- GSMSCF- | D 10
M NI MUM FOR- SCI - Bl LLI NG CHARG NG 4
MAXI MUM FOR- SCI - Bl LLI NG CHARG NG 124
M NI MUM FOR- Tl ME- AND- TI MEZONE 8
MAXI MUM FOR- TI ME- AND- TI MEZONE 8
NUM OF- BCSM EVENT 10
NUM- OF- SM5- EVENTS 10
NUM- OF- GPRS- EVENTS 10
NUM OF- EXTENSI ONS 10
NUM- OF- GENERI G- NUMBERS 5
NUM- OF- MESSAGE- | DS 16}

END

5.6 Object IDentifiers (IDs)

CAP-obj ect-identifiers {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
unt s- net wor k(1) nodul es(3) cap-object-identifiers(100) version4(3)}

DEFINITIONS ::= BEG N

-- This nodul e assigns object identifiers for Mdul es, Packages, Contracts and ACs
-- used by CAP

-- For Mdules from TC, RCS,
t c- Messages OBJECT IDENTIFIER :: =
{ccitt recomendation q 773 nodul es(2) nessages(1) version3(3)}

t c- Not at i onExt ensi ons OBJECT | DENTIFIER :: =
{ccitt recomendati on q 775 nodul es(2) notation-extension (4) versionl(1)}

ros- 1 nfornmati onCbj ects OBJECT | DENTIFIER :: =
{joint-iso-ccitt renote-operations(4) informationOojects(5) versionl(0)}

-- For CAP Modul es

dat at ypes OBJECT | DENTIFIER :: =
{ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1l) nodul es(3)
cap-dat atypes(52) version3(2)}

errortypes OBJECT IDENTIFIER :: =
{ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1) nodul es(3)
cap-errortypes(51) version3(2)}

oper at i oncodes OBJECT | DENTIFIER :: =
{ccitt(0) identified-organization(4) etsi(0) nobil eDormai n(0) unts-network(1) nodul es(3)
cap- oper ati oncodes(53) version3(2)}

error codes OBJECT I DENTIFIER :: =
{ccitt(0) identified-organization(4) etsi(0) nobil eDomain(0) unts-network(1l) nodul es(3)
cap-errorcodes(57) version3(2)}

cl asses OBJECT | DENTIFIER :: =
{ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1) nodul es(3)
cap-cl asses(54) version3(2)}

gsnSSF- gsnSCF- Oper at i ons OBJECT I DENTIFIER :: =
{ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1l) nodul es(3)
cap- gsnSSF- gsnSCF- ops- args(101) version3(2)}

gsnBSF- gsnSCF- Pr ot ocol OBJECT IDENTIFIER :: =
{ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1) nodul es(3)
cap- gsnSSF- gsnSCF- pkgs- contract s-acs(102) version3(2)}

gsnSCF- gsnSRF- Oper at i ons OBJECT I DENTIFIER :: =
{ccitt(0) identified-organization(4) etsi(0) nobil eDormai n(0) unts-network(1) nodul es(3)
cap- gsnSCF- gsnSRF- ops- args(103) version3(2)}

gsnSCF- gsnSRF- Pr ot ocol OBJECT | DENTIFIER :: =

{ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1l) nodul es(3)
cap- gsnSCF- gsnSRF- pkgs- contract s-acs(104) version3(2)}
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sms- Oper ati ons OBJECT | DENTIFIER :: =
{ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1l) nodul es(3)
cap- SMs- ops- args(105) version4(3)}

sns SSF- gsnSCF- Pr ot ocol OBJECT IDENTIFIER :: =
{ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1) nodul es(3)
cap- snsSSF- gsnSCF- pkgs- contract s- acs(106) version4(3)}

gpr sSSF- gsnSCF- Oper at i ons OBJECT | DENTIFIER :: =
{ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1) nodul es(3)
cap- GPRS- ops-args(107) version3(2)}

gpr sSSF- gsnSCF- Pr ot ocol OBJECT | DENTIFIER :: =
{ccitt(0) identified-organization(4) etsi(0) nobil eDonmai n(0) unts-network(1l) nodul es(3)
cap- gpr sSSF- gsnSCF- pkgs- contract s-acs(108) version3(2)}

i d- CAP OBJECT | DENTIFIER :: =
{ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
unt s-networ k(1) cap3(20)}

i d- CAPOE OBJECT | DENTIFIER :: =
{ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
um s-networ k(1) cap30E(21)}

id-a OBJECT | DENTI FIER :: = {id-CAP ac(3)}

id- acE OBJECT | DENTI FI ER :: = {i d- CAPOE ac(3)}

i d- OBJECT | DENTIFIER ::= {id-CAP as(5)}

id- asE OBJECT | DENTI FI ER :: = {i d- CAPOE as(5)}

i d-roshj ect OBJECT | DENTI FI ER :: = {i d- CAP rosbj ect (25) }
id-contract OBJECT | DENTI FI ER :: = {id-CAP contract (26)}
id-contractE OBJECT | DENTI FI ER :: = {i d- CAPOE contract (26)}
i d- package OBJECT | DENTI FI ER :: = {i d- CAP package(27)}

i d- packageE OBJECT | DENTI FI ER :: = {i d- CAPOE package(27)}

-- for ac, as, rosObject, contract and package, the values are identical to Q 1218

-- ROS bjects

i d-rosbj ect - gsnSCF OBJECT | DENTI FI ER :: = {id-rosObject 4}
i d-rosObj ect - gsnSSF OBJECT | DENTI FI ER :: = {id-rosObject 5}
i d-rosObj ect - gsnBRF OBJECT | DENTI FI ER :: = {id-rosObject 6}

-- Application Contexts
-- gsnBSSKF/ gsnSCF AC

i d- ac- CAP- gsnSSF- scf Generi cAC OBJECT | DENTI FI ER :: = {id-acE 4}

i d- ac- CAP- gsnSSF- scf Assi st Handof f AC OBJECT | DENTI FI ER :: = {id-acE 6}

i d- ac- CAP- scf - gsnSSFGener i cAC OBJECT | DENTI FIER :: = {id-acE 8}

-- gsnBRF/ gsnSCF AC

i d- ac- gsnBSRF- gsnSCF OBJECT I DENTIFIER ::= {id-ac 14}

-- gprsSSF/ gsnSCF AC

i d- ac- CAP- gpr sSSF- gsnSCF- AC OBJECT | DENTI FI ER :: = {id-acE 50}

i d- ac- CAP- gsnSCF- gpr sSSF- AC OBJECT | DENTI FI ER :: = {id-acE 51}

-- gprsSSK gsnSCF or gsnBSKF/ gsnSCF AC

i d- ac- cap4- sns- AC OBJECT | DENTI FI ER :: = {id-acE 61}

-- gsnBSSKF/ gsnSCF Contracts

i d- CAPSsf ToScf Generi c OBJECT | DENTI FI ER :: = {id-contractE 3}
i d- CAPAssi st Handof f ssf ToScf OBJECT | DENTI FI ER :: = {id-contractE 5}
i d- CAPScf ToSsf Generi c OBJECT | DENTIFIER ::= {id-contractE 6}

-- gsnBRF/ gsnSCF Contracts
i d-cont ract - gsnmSRF- gsnSCF OBJECT | DENTI FI ER ::

{id-contract 13}

-- gprsSSF/ gsnSCF Contracts
i d- cap3Gor sSsf Togsntcf OBJECT | DENTI FI ER ::

{id-contract 14}
i d- cap3Gsntcf ToGpr sSsf OBJECT | DENTI FI ER :: i

d-contract 15}

I
—~

-- gprsSSF/ gsnSCF or gsnSSF/ gsnSCF Contracts
i d- cap4SnmsSsf Togsntcf OBJECT | DENTI FI ER ::

{id-contract 16}

gsnBSK/ gsnBCF Oper ati on Packages

i d- package-scfActivation OBJECT | DENTI FI ER :: = {i d- package 11}
i d- package- gsnBRF- scf Acti vati onCf Assi st OBJECT | DENTI FI ER :: = {i d- package 15}
i d- package- assi st Connect i onEst abl i shnent OBJECT | DENTI FI ER :: = {i d- package 16}
i d- package- generi cDi sconnect Resour ce OBJECT | DENTI FI ER :: = {i d- package 17}
i d- package- nonAssi st edConnect i onEst abl i shnent

OBJECT | DENTI FI ER :: = {i d- package 18}
i d- package- connect OBJECT | DENTI FI ER :: = {i d- package 19}
i d- package- cal | Handl i ng OBJECT | DENTI FI ER :: = {i d- packageE 20}
i d- package- bcsnmEvent Handl i ng OBJECT | DENTI FI ER :: = {i d- package 21}
i d- package- char gi ngEvent Handl i ng OBJECT | DENTI FI ER :: = {i d- package 23}
i d- package- ssf Cal | Processi ng OBJECT | DENTI FI ER :: = {i d- packageE 24}
i d- package-scfCalllnitiation OBJECT | DENTI FI ER :: = {i d- package 25}
i d- package-ti mer OBJECT | DENTI FI ER :: = {i d- package 26}
i d- package-billing OBJECT | DENTI FI ER :: = {i d- package 27}
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i d- package- char gi ng OBJECT | DENTI FI ER :: = {i d- package 28}
i d- package-traffi cManagenent OBJECT | DENTI FI ER :: = {i d- package 29}
i d- package- cal | Report OBJECT | DENTI FI ER :: = {i d- package 32}
i d- package- si gnal | i ngContr ol OBJECT | DENTI FI ER :: = {i d- package 33}
i d- package-activityTest OBJECT | DENTI FI ER :: = {i d- package 34

i d- package- cancel OBJECT | DENTI FI ER :: = {i d- packageE 36}
i d- package- cphResponse OBJECT | DENTI FI ER :: = {i d- package 37}
i d- package- exceptionl nform OBJECT | DENTI FI ER :: = {i d- package 38}

-- gsnBRF/ gsnSCF Oper ati on Packages
i d- package- speci al | zedResour ceCont r ol OBJECT | DENTI FI ER : :
i d- package- gsnBSRF- scf Cancel OBJECT | DENTI FI ER ::

{i d- package 42}
{i d- package 43}

gpr sSSF/ gsnSCF Oper ati on Packages

i d- package- gpr sCont i nue OBJECT | DENTI FI ER : = {i d- package 49}
i d- package- gpr sExcepti onl nformati on OBJECT | DENTI FI ER = {i d- package 50}
i d- package- gpr sSCFAct i vati on OBJECT | DENTI FI ER = {| d- package 51}

i d- package- gpr sConnect OBJECT | DENTIFIER :: = { i d- package 52}

i d- package- gpr sRel ease OBJECT | DENTI FIER :: = { i d- package 53}

i d- package- gpr sEvent Handl i ng OBJECT | DENTI FI ER = {i d- package 54}

i d- package- gpr sSCFTi ner OBJECT | DENTIFIER :: = {| d- package 55}

i d- package- gprsSCFBi | | i ng OBJECT | DENTI FI ER :: = {i d- package 56}

i d- package- gpr sSCFChar gi ng OBJECT | DENTI FI ER :: = {i d- package 57}

i d- package- gpr sSCFAct i vi t yTest OBJECT | DENTIFIER :: = {| d- package 58}

i d- package- gpr sSCFCancel OBJECT | DENTI FI ER = {i d- package 59}

i d- package- gpr sSCFChar geAdvi ce OBJECT | DENTIFIER :: = {| d- package 60}

-- gprsSSF/ gsnSCF or gsnSSF/ gsnSCF Oper ati on Packages

i d- package- snsActi vation OBJECT | DENTI FI ER :: = {i d- package 61}
i d- package- snmsConnect OBJECT | DENTI FI ER :: = {i d- package 62}
i d- package- snsCont i nue OBJECT | DENTI FI ER :: = {i d- package 63}
i d- package- snsRel ease OBJECT | DENTI FI ER :: = {i d- package 64}
i d- package- snmsEvent Handl i ng OBJECT | DENTI FI ER :: = {i d- package 65}
i d- package-snsBil | i ng OBJECT | DENTI FI ER :: = {i d- package 66}
i d- package- snsTi ner OBJECT | DENTI FI ER :: = {i d- package 67}
-- gsnSSF/ gsnSCF Abstract Syntaxes

i d- as- gsnSSF- scf Generi cAS OBJECT | DENTI FI ER :: = {id-asE 4}

i d- as- assi st Handof f - gsnBSF- scf AS OBJECT | DENTI FI ER :: = {id-askE 6}

i d- as- scf - gsnSSFGener i cAS OBJECT | DENTI FI ER :: = {id-asE 7}

-- gsnBRF/ gsnSCF Abstract Syntaxes

i d- as- basi c- gsnSRF- gsnSCF OBJECT | DENTI FIER :: = {id-as 14}

-- gprsSSK/ gsnSCF Abstract Syntaxes

i d- as- gpr sSSF- gsnSCF- AS OBJECT | DENTI FI ER :: = {id-as 50}

i d- as- gsnSCF- gpr sSSF- AS OBJECT | DENTI FI ER ::= {id-as 51}

-- gprsSSF/ gsnSCF or gsnSSF/ gsnSCF Abstract Synt axes

i d- as- snsSSF- gsnSCF- AS OBJECT | DENTI FIER ::= {id-as 61}

END

5.7 User Abort Data

CAP- U- ABORT-Data {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) unts-network(1)
nmodul es(3) cap-u-abort-data(110) version3(2)}

DEFINITIONS ::= BEG N
i d- CAP- U- ABORT- Reason OBJECT IDENTIFIER ::= {ccitt(0) identified-organization(4) etsi(0)
mobi | eDomai n(0) unts- Network(1) as(1) cap-u-abort-reason(2) version3(2)}
CAP- U- ABORT- Reason- Abst ract - Synt ax ABSTRACT- SYNTAX :: = { CAP- U- ABORT- REASON | DENTI FI ED BY
i d- CAP- U- ABORT- Reason}
CAP- U- ABORT- REASON : : = ENUVMERATED {

no- r eason- gi ven (1),

application-timer-expired (2),

not - al | owed- pr ocedur es (3),

abnor mal - processi ng (4),

congestion (5),

invalid-reference (6),

m ssi ng-reference (7),

over | appi ng- di al ogue (8)
-- application-tiner-expired shall be set when application timer (e.g. Tssf) is expired.
-- not-al | oned- procedures shall be set when received signal is not allowed in CAP

-- procedur es.

-- For exanple, when a class 4 operation is received fromthe

-- gsnSCF and the operation is not allowed in gsnSSF FSM

-- (gsnSSF FSM cannot continue state transition). (e.g. Rel easeCall
-- operation received in Witing for End of Tenporary Connection

-- state.)
-- abnormal - processi ng shall be set when abnormal procedures occur at entity action.
-- congestion shall be set when requested resource is unavail able due to
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-- invalid-reference

-- mssing-reference

-- no-reason-given

END —-
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congestion at TC user (CAP) |evel.

shall be set if the received destinati onReference is unknown or
for a known destination Reference the received origi nati onReference
does not match with the stored origi nati onRef erence.

This abort reason is used for CAP defined GPRS- Ref erenceNunber.
shall be set when the destinationReference or the

originati onReference is absent in the received nmessage but is
required to be present according to the procedures in

section 14.1.7.

This abort reason is used for CAP defined GPRS- Ref erenceNunber.
shall be used by the gprsSSF to indicate to the gsnSCF that a
speci fic instance already has a TC di al ogue open. This error
cause is typically obtained when both the gsnSCF and gprsSSF
open a new di al ogue at the sane tine.

shall be set when any other reasons above do not apply
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6 Circuit Switched Call Control

6.1 gsmSSF/CCF - gsmSCF Interface

6.1.1 Operations and arguments

CAP- gsnSSF- gsnSCF- ops-args {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)
unt s- net wor k(1) nodul es(3) cap- gsnSSF- gsnSCF- ops- args(101) version3(2)}

DEFINITIONS I MPLICI T TAGS ::= BEG N

-- This nodul e contains the operations and operation argunments used for the
-- gsnSSF — gsnSCF interface, for the control of circuit switched calls.

-- The table in section 2.1 lists the specifications that contain the nodul es
-- that are used by CAP.

I MPORTS

errortypes,

dat at ypes,

oper at i oncodes,

cl asses,

t c- Messages,

ros- 1 nfornmati onCbj ects
FROM CAP- obj ect-identifiers {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)
unt s- networ k(1) nodul es(3) cap-object-identifiers(100) version3(2)}

OPERATI ON
FROM Renot e- Oper at i ons- | nf or nati on- Obj ects ros-|nfornati onObj ects

Cal | i ngPar t ysCat egory,

Hi ghLayer Conpatibility,

Redi recti onl nf ormati on,

Ser vi ceKey
FROM CS1- Dat aTypes {ccitt(0) identified-organization(4) etsi(0) inDomain(1l) in-network(1)
modul es(0) csl-datatypes(2) versionl(0)}

Cal | Segnment | D {},

M scCall I nfo
FROM CS2- dat at ypes {ccitt(0) identified-organization(4) etsi(0) inDomain(1l) in-network(1)
€cs2(20) nodul es(0) in-cs2-datatypes (0) versionl(0)}

[Editor's note: Call SegnentID is a "bound" data type definition in CS2, so the "{}" notation is
required here. This was mi ssing and has been added. ]

Ext - Basi cSer vi ceCode,

I MBI,

| SDN- Addr essStri ng
FROM MAP- CommpnDat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)
gsm Net wor k(1) nodul es(3) map- CoomonDat aTypes(18) version6(6)}

CUG | ndex,

CUG I nterl ock,

CUG I nf o,

Locati onl nf or mati on,

Subscri ber St ate
FROM MAP- MS- Dat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
gsm Net wor k(1) nodul es(3) map- Ms- Dat aTypes(11) version6(6)}

Cal | Ref er enceNunber,

Suppr essi onO Announcenent
FROM MAP- CH- Dat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)
gsm Net wor k(1) nodul es(3) map- CH Dat aTypes(13) version6(6)}

PARAMETERS- BOUND
FROM CAP- cl asses cl asses

opcode-activityTest,

opcode- appl yChar gi ng,

opcode- appl yChar gi ngReport,
opcode- assi st Request | nstructi ons,
opcode- cal | Gap,

opcode-cal | | nformati onReport,
opcode- cal | | nf or mati onRequest,
opcode- cancel ,

opcode- connect,

opcode- connect ToResour ce,

opcode- conti nue,

opcode- conti nueW t hAr gunent ,
opcode- di sconnect Forwar dConnecti on,
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opcode- dFCW t hAr gunent ,
opcode- di sconnect Leg,
opcode-entityRel eased,
opcode- est abl i shTenpor ar yConnecti on,
opcode- event Repor t BCSM
opcode- f ur ni shChar gi ngl nf or mati on,
opcode-initial DP,
opcode-initiateCall Attenpt,
opcode- novelLeg,
opcode- pl ayTone,
opcode-rel easeCal |,
opcode- r equest Repor t BCSMEvent ,
opcode-reset Ti mer,
opcode- sendChar gi ngl nf or mati on,
opcode-splitlLeg

FROM CAP- oper at i oncodes oper at i oncodes

AChBi | | i ngChar gi ngCharacteristics {},
Addi tional Cal | i ngPart yNunber {},
AlertingPattern,
Assi sti ngSSPI PRout i ngAddress {},
BCSMEvent ,
BCSM Fai | ure,
Bear er Capability {},
Cal | edPartyNunmber {},
Cal | edPart yBCDNunber {},
Cal | i ngPart yNurmber {},
Cal | Resul't {},
Cal | Segnent ToCancel ,
Cal | Segnent Fai | ure,
Carrier,
Cause {},
CCGEncount er ed,
Char geNunber {},
Cont r ol Type,
Correlationl D {},
Dest i nati onRout i ngAddress {},
Event Speci fi cChar gi ngl nfornation {},
Event Speci fi cl nformati onBCSM {},
Event TypeBCSM
Event TypeChar gi ngPLMWN,
Ext ensi ons {},
FCI Bi | I i ngChar gi ngChar acteristics {},
GapCriteria {},
Gapl ndi cators,
GapTr eat ment ,
Generi cNunbers {},
I nvokel D,
| PRout i ngAddress {},
| PSSPCapabi lities {},
| egl,
LegOr Cal | Segnent {},
Locat i onNurmber {},
Moni t or Mode,
NAQ i | nf o,
OCSlI Appl i cabl e,
Original Call edPartyl D {},
Recei vi ngSi del D,
Redi rectingPartyl D {},
Request edl nf or mati onLi st {},
Request edl nf or mati onTypelLi st ,
ScfID {},
SCI Bi | I 1 ngChar gi ngCharacteristics {},
Sendi ngSi del D,
Servi cel nteracti onl ndi cat or sTwo,
Ti meAndTi mezone {},
Ti mer | D,
Ti mer Val ue
FROM CAP- dat at ypes dat at ypes

cancel Fai | ed,
eTCFai | ed,
m ssi ngCust oner Recor d,
m ssi ngPar anet er,
par anet er Qut O Range,
request edl nf oError,
systenfail ure,
t askRef used,
unexpect edConponent Sequence,
unexpect edDat aVal ue,
unexpect edPar anet er,
unknownLegl D

FROM CAP-errortypes errortypes

activityTest OPERATION ::= {
RETURN RESULT TRUE
CODE opcode-activityTest}
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-- Direction: gsnBCF -> gsnSSF, Tiner: Ty

-- This operation is used to check for the continued existence of a relationship
-- between the gsnSCF and gsnSSF, assisting gsnSSF or gsnSRF. |f the relationship is

-- still in existence, then the gsnSSF will respond. If no reply is received,
-- then the gsnSCF will assume that the gsnBSSF, assisting gsnSSF or grnSRF has fail ed
-- in sone way.
appl yChar gl ng { PARAMETERS- BOUND : bound} OPERATION ::= {
ARGUVE Appl yCharg| ngArg {bound}

RETURN RESULT FA
ERRORS {m SSI ngPar anmet er |
unexpect edConponent Sequence |
unexpect edPar anet er |
unexpect edDat aVal ue |
par anet er Qut O Range |
systenfailure |
t askRef used|
unknownlLegl D}
CODE opcode- appl yChar gi ng}
-- Direction: gsnBCF -> gsnSSF, Tiner: Tg¢
-- This operation is used for interacting fromthe gsnSCF with the gsnSSF chargi ng nechani sns.
-- The Appl yChargi ngReport operation provides the feedback fromthe gsnSSF to the gsnSCF.

Appl yChar gi ngAr g { PARAMETERS- BOUND : bound} ::= SEQUENCE {
aChBi Il i ngChar gi ngChar acteristics [0] AChBillingChargi ngCharacteristics {bound},
partyToChar ge [2] SendingSidelD DEFAULT sendingSidelD : |egl,
ext ensi ons [3] Extensions {bound} OPTI ONAL,
aChChar gi ngAddr ess [50] AChChar gi ngAddr ess {bound}

DEFAULT | egl D: sendi ngSi del D: | egl,

-- The partyToCharge paraneter indicates the party in the call to which the ApplyChargi ng operation
-- shall be appli ed.

appl yCharg| ngReport { PARAVETERS- BOUND : bound} OPERATION :: = {
Appl yChar gi ngReport Arg {bound}
REl’URN RESULT FALS
ERRORS {m SSI ngPar anet er |
unexpect edConponent Sequence |
unexpect edPar anet er
unexpect edDat aVal ue |
par anet er Qut Of Range |
systenfailure |
t askRef used}
CODE opcode- appl yChar gi ngReport}
-- Direction: gsnBSF -> gsnSCF, Tiner: Taer
-- This operation is used by the gsnSSF to report to the gsnSCF the occurrence of a
-- specific charging event as requested by the gsnSCF using the ApplyChargi ng operation.

Appl yChar gi ngReport Arg { PARAMETERS- BOUND : bound} ::= Call Result {bound}
assi st Request I nstructi ons { PARAVETERS- BOUND : bound} OPERATION :: = {
ARGUVENT Assi st Request I nstructi onsArg {bound}
RETURN RESULT  FALSE
ERRORS {m ssi ngCust omer Record |

m ssi ngPar anet er |
systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }
CODE opcode- assi st Request | nstructi ons}
-- Direction: gsnBSF -> gsnSCF or gsnSRF -> gsnBCF, Timer: Tg;j

-- This operation is used when there is an assist procedure and may be

-- sent by the gsnSSF or gsnSRF to the gsnSCF. This operation is sent by the

-- assisting gsnBSF to gsnBSCF, when the initiating gsnSSF has set up a connection to

-- the gsnBRF or to the assisting gsnSSF as a result of receiving an

-- EstablishTenporaryConnection from

-- the gsnBCF.

-- Refer to clause 11 for a description of the procedures associated with this operation.

Assi st Request I nstructi onsArg { PARAVETERS- BOUND : bound} ::= SEQUENCE {
correlationl D [0] CorrelationlD {bound},
i PSSPCapabi lities [2] 1 PSSPCapabilities {bound},
ext ensi ons [ 3] Extensions {bound}

OPTI ONAL,

-- OPTI ONAL denotes network operator specific use. The value of the correlationl D nmay be the
-- Called Party Number supplied by the initiating gsnSSF.

cal | Gap { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUVENT Cal | GapArg {bound}
RETURN RESULT FALSE
ALVWAYS RESPONDS FALSE
CODE opcode- cal | Gap}
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-- Direction: gsnBSCF -> gsnSSF, Tiner: Tcg
-- This operation is used to request the gsnSSF to reduce the rate at which specific service
-- requests are sent to the gsnSCF.

Cal | GapArg { PARAMVETERS- BOUND : bound}:: = SEQUENCE {
gapCriteria [0] GapCriteria {bound},

gapl ndi cators [1] Gapl ndicators,

control Type [2] Control Type OPTI ONAL,

gapTr eat nent [3] GapTreatnent {bound} OPTIl ONAL,
[4] Extensions {bound} OPTIl ONAL,

ext ensi ons

}
-- OPTI ONAL denotes network operator optional. |f gapTreatnment is not present, then the gsnSSF will
-- use a default treatnent depending on network operator inplenentation.

cal | I nformati onReport { PARAMETERS- BOUND : bound} OPERATION ::= {
ARGUVENT Cal | I nf ormati onReport Arg {bound}

RETURN RESULT  FALSE
ALVWAYS RESPONDS FALSE
CODE opcode-cal | I nf ornati onReport}

-- Direction: gsnBSF -> gsnBCF, Timer: Tc¢jrp

-- This operation is used to send specific call information for a single call party to the gsnBSCF as

-- requested by the gsnSCF in a previous Calllnformati onRequest.

Cal | I nfornati onReport Arg { PARAMETERS- BOUND : bound} ::= SEQUENCE {
request edl nf or mati onLi st [0] Requestedl nformationLi st {bound},
ext ensi ons [2] Extensions {bound} OPTI ONAL,
| egl D [ 3] ReceivingSi del D OPTI ONAL,

}

cal I I nformati onRequest { PARAMETERS- BOUND : bound} OPERATION ::= {
ARGUVMENT Cal I I nf or mati onRequest Arg {bound}

RETURN RESULT FALSE
ERRORS {m ssi ngParaneter |

par anet er Qut O Range |
request edl nfoError |
systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er |
unknownlLegl D}
CODE opcode- cal | | nf or mati onRequest }
-- Direction: gsnBSCF -> gsnSSF, Tiner: Tgjr
-- This operation is used to request the gsnSSF to record specific information about a single
-- call party and report it to the gsnSCF (with a Calllnformati onReport operation).

Cal | I nf or mati onRequest Arg { PARAMETERS- BOUND : bound}:: = SEQUENCE {
request edl nf ormati onTypeli st [0] Requestedl nformationTypelLi st {bound},
ext ensi ons [ 2] Extensions {bound} OPTI ONAL,

| egl D [3] SendingSi del D OPTI ONAL,

-- OPTI ONAL denotes network operator optional.

cancel OPERATION ::= {
ARGUVENT Cancel Arg
RETURN RESULT  FALSE
ERRORS {cancel Fai l ed |

m ssi ngPar anet er |
t askRef used}
CODE opcode- cancel }
-- Direction: gsnBCF -> gsnSSF, or gsnBCF -> gsnSRF, Tiner: Tcan
-- This operation cancels the correl ated previous operation or all previous requests. The foll ow ng
-- operations can be cancel ed: Pl ayAnnouncenent, PronptAndCol | ectUserlnformation.

Cancel Arg ::= CHO CE {
i nvokel D [0] Invokel D,
al | Request s [1] NULL,
cal | Segment ToCancel [2] Call Segnment ToCancel

}
-- The Invokel D has the sanme value as that which was used for the operation to be cancell ed.

connect {PARAVETERS- BOUND : bound} OPERATION ::= {
ARGUVENT Connect Arg {bound}
RETURN RESULT FALSE
ERRORS {m ssi ngParaneter |

par anet er Qut O Range |
systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }
CODE opcode- connect }
-- Direction: gsnBCF-> gsnSSF, Timer: Tgon
-- This operation is used to request the gsnSSF to performthe call processing actions
-- toroute or forward a call to a specified destination.
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Connect Arg { PARAMETERS- BOUND : bound} ::= SEQUENCE {

desti nati onRout i ngAddr ess 0] Destinati onRouti ngAddress {bound},

alertingPattern 1] AlertingPattern OPTI ONAL,
original Cal |l edPartyl D 6] Oiginal CalledPartyl D {bound} OPTI ONAL,
ext ensi ons 10] Extensions {bound} OPTI ONAL,
carrier 11] Carrier {bound} OPTIl ONAL,
cal | i ngPart ysCat egory 28] Cal lingPartysCategory OPTI ONAL,
redirectingPartyl D 29] RedirectingPartyl D {bound} OPTI ONAL,
redirectionlnfornation 30] Redirectionlnformation OPTI ONAL,
generi cNunbers 14] GenericNunbers {bound} OPTIl ONAL,
servi cel nteractionl ndi catorsTwo [ 15] Servicel nteractionlndi cat or sTwo OPTI ONAL,
char geNunber 19] Char geNunber {bound} OPTI ONAL,
| egToBeCr eat ed 21] Legl D OPTI ONAL,
cug-Interl ock 31] CUG Interlock OPTI ONAL,
cug- Qut goi ngAccess 32] NULL OPTI ONAL,
suppr essi onOf Announcenent 55] Suppressi onOf Announcenent OPTIl ONAL,
oCSl Appl i cabl e 56] OCSI Appl i cabl e OPTI ONAL,
nadilnfo 57] NAQilInfo OPTI ONAL,

bor-1nterrogati onRequest ed 58] NULL OPTI ONAL,

-- na-Info is included at the discretion of the gsnSCF operator.

connect ToResour ce { PARAMETERS- BOUND : bound} OPERATION ::= {
ARGUVENT Connect ToResour ceArg {bound}
RETURN RESULT  FALSE
ERRORS {m ssi ngParaneter |

systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }
CODE opcode- connect ToResour ce}
-- Direction: gsnBCF -> gsnSSF, Tiner: Tetr
-- This operation is used to connect a call fromthe gsnBSSF to the
-- QgSnBRF.

-- Refer to clause 11 for a description of the procedures associated with this operation.

OPTI ONAL,

Connect ToResour ceAr g { PARAMETERS- BOUND : bound} ::= SEQUENCE {
resour ceAddress CHO CE {
i pRout i ngAddr ess [0] | PRoutingAddress {bound},
none [3] NuLL
1
ext ensi ons [4] Extensions {bound} OPTI ONAL,
servi cel nteractionlndicatorsTwo [7] Servicel nteractionlndi catorsTwo
}
continue OPERATION :: = {
RETURN RESULT  FALSE
ALWAYS RESPONDS FALSE
CODE opcode- cont i nue}
-- Direction: gsnBCF -> gsnSSF, Tinmer: Tcye
-- This operation is used to request the gsnSSF to proceed with call processing at the
-- DP at which it previously suspended call processing to await gsnSCF instructions
-- (i.e. proceed to the next point in call in the BCSM. The gsnSSF conti nues call
-- processing wthout substituting new data from gsnSCF.
conti nueWt hArgunent { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUVENT Cont i nueWt hArgunent Arg {bound}
RETURN RESULT  FALSE
ERRORS {m ssi ngParaneter |
par anet er Qut O Range |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }
CODE opcode- cont i nueW t hAr gunent }
-- Direction: gsnBCF -> gsnSSF, Tinmer: Tcpa
-- This operation is used to request the gsnSSF to proceed with call processing at the
-- DP at which it previously suspended call processing to await gsnSCF instructions
-- (i.e. proceed to the next point in call in the BCSM. The gsnSSF continues call
-- processing wth the nodified call setup infornmation as received fromthe gsnSCF.
Conti nueWt hArgunment Arg { PARAMETERS- BOUND : bound} ::= SEQUENCE {
| egl D 0] LeglD OPTI ONAL,
alertingPattern 1] AlertingPattern OPTI ONAL,
ext ensi ons 6] Extensions {bound} OPTIl ONAL,
servi cel nteractionlndicatorsTwo [7] Servicel nteractionlndi catorsTwo OPTI ONAL,
cal | i ngPart ysCat egory 12] CallingPartysCat egory OPTI ONAL,
generi cNunbers 16] GenericNunbers {bound} OPTI ONAL,
cug-Interl ock 17] CUG I nterl ock OPTI ONAL,
cug- Qut goi ngAccess 18] NULL OPTI ONAL,
char geNunber 50] ChargeNunber {bound} OPTIl ONAL,
carrier 52] Carrier {bound} OPTI ONAL,
suppr essi onOf Announcenent 55] Suppressi onOf Announcenent OPTI ONAL,
nadilnfo 56] NAQilInfo OPTI ONAL,
bor-1nterrogati onRequest ed 57] NULL OPTI ONAL,
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suppr ess- O CSI [ 58] NULL OPTIl ONAL,
conti nueW t hAr gunent Ar gExt ensi on [59] Conti nueW t hAr gument Ar gExt ensi on OPTI ONAL,
}

Cont i nueW t hAr gunent Ar gExt ensi on :: = SEQUENCE {
suppr ess- D- CSI [0] NuULL OPTIl ONAL,
suppr ess- N- CSl [1] NULL OPTI ONAL,
suppr essQut goi ngCal | Barri ng [2] NuULL OPTI ONAL,
}

di sconnect For war dConnecti on OPERATION :: = {
RETURN RESULT FALSE
ERRORS {systenfailure |

t askRef used |
unexpect edConponent Sequence}
CODE opcode- di sconnect For war dConnect i on}
-- Direction: gsnBCF -> gsnSSF, Tiner: Tgfc
-- This operation is used to disconnect a forward tenporary connection or a connection to a
-- resource. Refer to clause 11 for a description of the procedures associated with this operation.

Di sconnect For war dConnect i onW t hAr gunent { PARANETERS- BOUND : bound} OPERATION :: = {
ARGUVENT Di sconnect For war dConnect i onW t hAr gunent Arg { bound}
RETURN RESULT FALSE
ERRORS {m ssi ngParaneter |

systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er |
unknownlLegl D}
CODE opcode- dFCW t hAr gunent }
[Editor's note: do we need an error "unknownCSlID'. That error does not exist in CS2 or CS3.
What error shall the SSF report if a non-existing Call Segrment is defined in the argunent?
Sanme question for other operations where call SegnentlD is used.]
-- Direction gsnSCF -> gsnBSF, Tinmer Tyfcwa

-- This operation is used to disconnect a forward tenporary connection or a connection to a
-- resource. Refer to clause 11 for a description of the procedures associated with this operation.

Di sconnect For war dConnect i onW t hAr gunment Ar g { PARAMETERS- BOUND : bound} ::= SEQUENCE {
cal | Segnent| D [1] Call Segnent| D {bound} OPTI ONAL,
ext ensi ons [2] Extensions {bound} OPTI ONAL,
}
di sconnect Leg { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUVENT Di sconnect LegArg {bound}
RETURN RESULT  TRUE
ERRORS {m ssi ngParaneter |

systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er |
unknownlLegl d}
CODE opcode- di sconnect Leg}
-- Direction: gsnBCF -> gsnSSF, Tiner Ty,

-- This operation is used by the gsnSCF to rel ease a specific |leg associated with the call and
-- retain any other |legs not specified in the DisconnectLeg. Refer to clause 11 for a description
-- of the procedures associated with this operation.

Di sconnect LegArg { PARAMETERS- BOUND : bound} ::= SEQUENCE {
| egToBeRel eased [0] Legl D,
rel easeCause [1] Cause {bound} OPTIl ONAL,
ext ensi ons [2] Extensions {bound} OPTIl ONAL,
}

entityRel eased { PARAMETERS- BOUND : bound} OPERATION ::= {
ARGUMENT EntityRel easedArg {bound},

RETURN RESULT  FALSE

ALVWAYS RESPONDS FALSE

CODE opcode-entityRel eased}
-- Direction: gsnBSF -> gsnBSCF, Tiner: Tg,

-- This operation is used by the gsnSSF to informthe gsnSCF of an error or exception

EntityRel easedArg { PARAMETERS- BOUND : bound} ::= CHO CE {
cal | Segnent Fai lure [0] Call Segnent Fail ure,
bCSM Fai | ure [1] BCSM Fail ure
}
est abl i shTenpor aryConnecti on { PARAMETERS- BOUND : bound} OPERATION ::= {
ARGUMENT Est abl i shTenpor aryConnect i onArg {bound}
RETURN RESULT FALSE
ERRORS {eTCFai l ed |

m ssi ngPar anet er |
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systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }
CODE opcode- est abl i shTenpor ar yConnect i on}
-- Direction: gsnBCF -> gsnSSF, Tiner: Tgic
-- This operation is used to create a connection to a resource for a limted period
-- of time (e.g. to play an announcenent, to collect user information); it inplies
-- the use of the assist procedure. Refer to clause 11 for a description of the
-- procedures associated with this operation.

Est abl i shTenpor aryConnecti onArg { PARAMETERS- BOUND : bound} ::= SEQUENCE {
assi sti ngSSPI PRout i ngAddr ess [ 0] AssistingSSPI PRouti ngAddress {bound},
correlationl D [1] Correlationl D {bound} OPTIl ONAL,
scfl D [3] ScflD {bound} OPTI ONAL,
ext ensi ons [ 4] Extensions {bound} OPTI ONAL,
carrier [5] Carrier {bound} OPTIl ONAL,
servi cel nteractionl ndi catorsTwo [ 6] Servicel nteractionlndi cat orsTwo OPTI ONAL,
cal | Segnment| D [7] Call Segnent| D {bound} OPTI ONAL,
nadilnfo [50] NAQilnfo OPTIl ONAL,
char geNunber [51] ChargeNunber {bound} OPTI ONAL,
}
[Editor's note: the {bound} indication for Call SegnentlD was m ssing and has been added here.]
event Noti fi cati onChargi ng { PARAVETERS- BOUND : bound} OPERATION :: = {
ARGUMENT Event Not i fi cati onChargi ngArg { bound}

RETURN RESULT FALSE
ALWAYS RESPONDS FALSE
CODE opcode- event Noti fi cati onChar gi ng}
-- Direction: gsnSSF -> gsnSCF, Timer: Tenc
-- This operation is used by the gsnSSF to report to the gsnSCF the occurrence of a
-- specific charging event type as previously requested by the gsnSCF in a
-- Request NotificationChargi ngEvent operation.

Event Not i fi cati onChar gi ngArg { PARAMETERS- BOUND : bound} ::= SEQUENCE {
event Speci fi cChargi ngl nformation [1] Event SpecificChargingl nformati on{ bound},
| egl D [2] LeglD OPTI ONAL,
ext ensi ons [3] Extensions {bound} OPTIl ONAL,
}

event Report BCSM { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUMENT Event Repor t BCSMAr g { bound}

RETURN RESULT  FALSE

ALWAYS RESPONDS FALSE

CODE opcode- event Repor t BCSM
-- Direction: gsnBSF -> gsnBCF, Tiner: Tgrp
-- This operation is used to notify the gsnSCF of a call-related event (e.g. BCSM
-- events such as O Busy or O No_Answer) previously requested by the gsrTSCF in a
-- Request Report BCSVEvent operati on.

Event Repor t BCSMAr g { PARAMETERS- BOUND : bound} ::= SEQUENCE {
event TypeBCSM [0] Event TypeBCSM
event Speci fi cl nf or mat i onBCSM [2] Event Specificlnformati onBCSM { bound} OPTI ONAL,
| egl D [ 3] ReceivingSidel D OPTI ONAL,
m scCallInfo [4] MscCalllnfo DEFAULT {nmessageType request},
ext ensi ons [5] Extensions OPTI ONAL,
}

furni shChar gi ngl nf or mati on { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUVENT Fur ni shChar gi ngl nf or mati onArg {bound}
RETURN RESULT FALSE
ERRORS {m ssi ngParaneter |

t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }
CODE opcode- f ur ni shChar gi ngl nf or mati on}
-- Direction: gsnBCF -> gsnSSF, Tiner: Ti;
-- This operation is used to request the gsnSSF to generate, register a call record
-- or to include some information in the default call record.
-- The registered call record is intended for off line charging of the call.

Fur ni shChar gi ngl nf or mati onArg { PARAMETERS- BOUND : bound} ::=
FC Bi | I i ngChar gi ngChar act eri sti cs{bound}

initial DP { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUVENT I'nitial DPArg {bound}
RETURN RESULT  FALSE
ERRORS {m ssi ngCust oner Record |

m ssi ngPar anet er

par anet er Qut O Range |
systenfailure |

t askRef used |
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unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }
CODE opcode-ini tial DP}
-- Direction: gsnBSF -> gsnBCF, Tiner: Tjgp

-- This operation is used after a TDP to indicate request for service.

Initial DPArg { PARAMETERS- BOUND : bound} ::= SEQUENCE {
servi ceKey 0] ServiceKey |,
cal | edPart yNunber 2] Cal |l edPartyNunber {bound} OPTIl ONAL,
cal | i ngPar t yNumber 3] CallingPartyNunmber {bound} OPTI ONAL,
cal | i ngPartysCat egory 5] CallingPartysCategory OPTI ONAL,
cGEncount er ed 7] CGEncount ered OPTIl ONAL,
i PSSPCapabilities 8] | PSSPCapabilities {bound} OPTI ONAL,
| ocat i onNunber 10] Locati onNunber {bound} OPTIl ONAL,
original Cal | edPartyl D 12] Original Cal | edPartyl D {bound} OPTI ONAL,
ext ensi ons 15] Extensions OPTI ONAL,
hi ghLayer Conpatibility 23] Hi ghLayer Conpatibility OPTI ONAL,
addi tional Cal | i ngPart yNunber 25] Additional Cal lingPartyNunber {bound} OPTI ONAL,
bearerCapability 27] BearerCapability {bound} OPTI ONAL,
event TypeBCSM 28] Event TypeBCSM OPTI ONAL,
redirectingPartyl D 29] RedirectingPartyl D {bound} OPTI ONAL,
redirectionlnfornmation 30] Redirectionlnfornation OPTI ONAL,
cause 17] Cause {bound} OPTIl ONAL,
servi cel nteracti onl ndi cat or sTwo 32] Servicelnteractionlndi cat or sTwo OPTIl ONAL,
carrier 37] Carrier {bound} OPTI ONAL,
cug- | ndex 45] CUG | ndex OPTI ONAL,
cug-Interlock 46] CUG I nterl ock OPTI ONAL,
cug- Qut goi ngAccess 47] NULL OPTI ONAL,
i VS 50] | VS OPTIl ONAL,
subscri ber State 51] SubscriberState OPTIl ONAL,
| ocat i onl nf ormati on 52] Locationlnfornmation OPTI ONAL,
ext - basi cServi ceCode 53] Ext-Basi cServi ceCode OPTIl ONAL,
cal | Ref er enceNunber 54] Cal | Ref erenceNunber OPTIl ONAL,
mscAddr ess 55] | SDN- AddressStri ng OPTI ONAL,
cal | edPart yBCDNunber 56] Cal | edPartyBCDNunber {bound} OPTI ONAL,
ti meAndTi mezone 57] Ti meAndTi nezone {bound} OPTIl ONAL,
gsm For war di ngPendi ng 58] NULL OPTI ONAL,
i ni tial DPAr gExt ensi on 59] Initial DPAr gExt ensi on OPTI ONAL,
}
I ni tial DPAr gext ensi on ::= SEQUENCE {
gnscAddr ess [0] | SDN- AddressString OPTI ONAL,
[1] Call edPartyNunber {bound} OPTI ONAL,

f or war di ngDest i nat i onNunber

}

-- If i PSSPCapabilities is not present then this denotes that a col ocated gsnSRF i s not

-- supported by the gsnBSSF. |f present, then the gsnSSF supports a col ocated gsnSRF capabl e
-- of playing announcenents via el enentaryMessagel Ds and vari abl eMessages, the pl ayi ng of
-- tones and the collection of DTM- digits. Qther supported capabilities are explicitly

-- detailed in the | PSSPCapabilities paraneter itself.

-- Carrier is included at the discretion of the gsnSSF operator.

InitiateCall Attenpt {PARAMETERS- BOUND : bound} OPERATION ::= {

ARGUVENT InitiateCall Attenpt Arg {bound}
RETURN RESULT TRUE
ERRORS {m ssi ngParaneter |
par anet er Qut O Range |
systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }
CODE opcode-initiateCal |l Attenpt}
-- Direction: gsnSCF -> gsnSSF, Tiner T, .4
-- This operation is used to instruct the gsnSSF to create a new call to a call party using the
-- address information provided by the gsnBCF.
InitiateCall Attenpt Arg { PARAMETERS- BOUND : bound} ::= SEQUENCE {
desti nati onRout i ngAddr ess [0] Desti nationRouti ngAddress {bound},
ext ensi ons [4] Extensions {bound} OPTIl ONAL,
| egToBeCr eat ed [5] LeglD OPTIl ONAL,
newCal | Segnent [ 6] Call Segnent| D {bound} OPTI ONAL,
cal | i ngPart yNunber [30] CallingPartyNunmber {bound} OPTI ONAL,
cal | Ref er enceNunber [51] Cal | Ref erenceNunber OPTI ONAL,
gsnBCFAddr ess [ 52] | SDN- AddressString OPTI ONAL,
suppr ess- T- CSI [53] NULL OPTI ONAL,
}
novelLeg { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUMENT MovelLegArg {bound}
RETURN RESULT  TRUE
ERRORS {m ssi ngParaneter |

systenfailure |
t askRef used |
unexpect edConponent Sequence |
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unexpect edDat aVal ue |
unexpect edPar anet er |
unknownlLegl D}
CODE opcode- noveleg}
-- Direction: gsnBCF -> gsnSSF, Tiner: Ty

-- This operation is used by the gsnSCF to nove a |l eg fromone call segnent to another call segnent
-- within the sane call segnment association.

MovelLegAr g { PARAMETERS- BOUND : bound} : == SEQUENCE{
| egl DToMove [O0] Legl Db,
extensions [2] Extensions {bound} OPTI ONAL,

pl ayTone {PARAMETERS- BOUND : bound} OPERATION ::= {
ARGUVENT pl ayToneArg {bound}
RETURN RESULT  FALSE
ERRORS {m ssi ngParaneter |
par anet er Qut Of Range |
systenfailure |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er |
unknownlLegl D}
CODE opcode- pl ayTone}
-- Direction: gsnBSCF -> gsnSSF, Tinmer: Tpt

-- This operation is used to play tones to either a leg or a call segnent using
-- the MSC s tone generator.

Pl ayToneAr g { PARAMETERS- BOUND : bound} ::= SEQUENCE {
| egOr Cal | Segnent [0] LegOrCall Segnent {bound},
bursts [1] Burst,
ext ensi ons [ 2] Extensions OPTI ONAL,
}

rel easeCal | { PARAMETERS- BOUND : bound} OPERATION ::= {
ARGUMENT Rel easeCal | Arg {bound}

RETURN RESULT FALSE

ALWAYS RESPONDS FALSE

CODE opcode-rel easeCal | }
-- Direction: gsnBCF ->gsnBSSF, Tiner: T,c
-- This operation is used to tear down an existing call at any phase of the call for all parties
-- involved in the call.

Rel easeCal | Arg { PARAMETERS- BOUND : bound} ::= Cause {bound}
-- A default value of decimal 31 (normal unspecified) shall be given.

request Noti fi cati onChargi ngEvent { PARAMETERS- BOUND : bound} OPERATION ::= {
ARGUVENT Request Not i fi cati onChar gi ngEvent Arg {bound}
RETURN RESULT FALSE
ERRORS {m ssi ngParaneter |
par anet er Qut O Range |
systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er |
unknownlLegl d}
CODE opcode-request Noti fi cati onChar gi ngEvent}
-- Direction: gsnSCF -> gsnBSSF, Tinmer: Trnc
-- This operation is used by the gsnSCF to instruct the gsnSSF on how to nmanage the charging events
-- which are received fromother FEs and not under control of the service |ogic instance.

Request Not i fi cati onChar gi ngEvent Arg { PARAMETERS- BOUND : bound} ::= SEQUENCE {
event TypeChar gi ngPLMN [ 0] Event TypeChar gi ngPLMN { bound},
noni t or Mode [1] Monit or Mode,
| egl D [2] LeglD OPTI ONAL,

ext ensi ons [ 3] Extensions {bound} OPTI ONAL,

-- This argunent indicates the charging event type and the correspondi ng nonitor node and Legl D.

request Repor t BCSMEvent { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUVENT Request Report BCSMEvent Arg { bound}
RETURN RESULT  FALSE
ERRORS {m ssi ngParaneter |

par anet er Qut Of Range |
systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er |
unknownlLegl D}
CODE opcode- r equest Repor t BCSMEvent }
-- Direction: gsnBCF -> gsnSSF, Timer: Tyrp
-- This operation is used to request the gsnSSF to nonitor for a call-related event
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-- (e.g. BCSM events such as O Busy or O No_Answer), then send a notification back to the gsnSCF
when
-- the event is detected.

-- NOTE:

-- Every EDP nust be explicitly armed by the gsnBSCF via a Request Report BCSMEvent operati on.
-- No inplicit armng of EDPs at the gsnSSF after reception of any operation (different

-- from Request Report BCSMEvent) fromthe gsnSCF is al |l owned.

Request Repor t BCSMEvent Arg { PARAMETERS- BOUND : bound} ::= SEQUENCE {

bcsnEvents [0] SEQUENCE Sl ZE(1.. bound. &untX BCSMEvents) OF BCSMEvent {bound},
extensions [2] Extensions {bound} OPTI ONAL,

-- Indicates the BCSMrel ated events for notification.

reset Ti mer { PARAVMETERS- BOUND : bound} OPERATION ::= {
ARGUVENT Reset Ti mer Arg { bound}
RETURN RESULT  FALSE
ERRORS {m ssi ngParaneter |

par anet er Qut Of Range |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }
CODE opcode-reset Ti mer}
-- Direction: gsnBCF -> gsnSSF, Tiner: Tt
-- This operation is used to request the gsnSSF to refresh an application tinmer in the gsnSSF.

Reset Ti mer Arg { PARAVMETERS- BOUND : bound} ::= SEQUENCE {
timerl D [0] TimerlD DEFAULT tssf,
tinmerval ue [ 1] Ti mer Val ue,
ext ensi ons [2] Extensions {bound} OPTI ONAL,
cal |l SegnentI D [3] Call Segnent| D {bound} OPTI ONAL,
}
sendChar gi ngl nf or mati on { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUMENT SendChar gi ngl nf or mati onArg {bound}
RETURN RESULT  FALSE
ERRORS {m ssi ngParaneter |

unexpect edConponent Sequence |
unexpect edPar anet er |
par anet er Qut Of Range |
systenfailure |
t askRef used |
unexpect edDat aVal ue |
unknownlLegl D}
CODE opcode- sendChar gi ngl nf or mati on}
-- Direction: gsnBCF -> gsnSSF, Tiner: Tgcj
-- This operation is used to instruct the gsnSSF on the charging information to send by the gsnSSF.
-- The charging information can either be sent back by nmeans of signalling or internal
-- if the gsnSSF is located in the |ocal exchange. In the |Iocal exchange
-- this information may be used to update the charge neter or to create a standard call record.

SendChar gi ngl nf or mati onArg { PARAMETERS- BOUND : bound}:: = SEQUENCE {
sCl Bi | | i ngChar gi ngChar acteri stics [0] SC BillingChargingCharacteristics {bound},

partyToChar ge [ 1] Sendi ngSi del D,
ext ensi ons [2] Extensions {bound} OPTI ONAL,
}
splitLeg { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUVENT SplitlLegArg {bound}
RETURN RESULT  TRUE
ERRORS {m ssi ngPar aneter |

unexpect edConponent Sequence |
unexpect edPar anet er |
unexpect edDat aVal ue |
systenfailure |
t askRef used |
unknownlLegl D}
CODE opcode-splitlLeg}
-- Direction: gsnBCF -> gsnSSF, Tiner Tg
-- This operation is used by the gsnSCF to separate one joined leg froma nulti-way connection or
-- asingle tw party Call Segnent.

SplitlLegArg { PARAVETERS- BOUND : bound} ::= SEQUENCE {
| egToBeSpl it [0] LeglD,
newCal | Segnent [1] Call Segnent | D {bound} OPTI ONAL,
ext ensi ons [ 2] Extensions {bound} OPTI ONAL,
}

[Editor's note: the {bound} indication for Call SegnentlD was m ssing and has been added here.]

END
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The following value ranges apply for operation specific timersin CAP:

short: 1s-10s
medium: 1s-60s
long: 1s- 30 minutes

Table 6-1 lists all operation timers and the value range for each timer. The definitive value for each operation timer may
be network specific and has to be defined by the network operator.

Table 6-1: Timer value ranges

Operation Name Timer value range
ActivityTest Tat Short
ApplyCharging Tac Short
ApplyChargingReport Tacr Short
AssistRequestinstructions Tari Short
CalllnformationReport Teirp Short
CalllnformationRequest Tcirg Short
Cancel Tcan Short
CallGap Teg Short
Connect Tcon Short
ConnectToResource Tetr Short
Continue Teue Short
ContinueWithArgument Tewa Short
DisconnectForwardConnectionWithArgument Tdfewa Short
DisconnectLeg Tal Short
EntityReleased Ter Short
DisconnectForwardConnection Tdfc Short
EstablishTemporaryConnection Tetc Medium
EventNotificationCharging Tenc Short
EventReportBCSM Terb Short
FurnishChargingInformation Tici Short
InitialDP Tidp Short
Initiate CallAttempt Tica Short
Moveleg Tmi Short
PlayTone Tot Short
ReleaseCall Tre Short
RequestNatificationChargingEvent Tine Short
RequestReportBCSMEvent Tirb Short
ResetTimer Tyt Short
SendCharginglInformation Tsci Short
SplitLeg Tg| Short

6.1.2 gsmSSF/gsmSCF packages, contracts and ACs

6.1.2.1 gsmSSF/gsmSCF ASN.1 module

CAP- gsnSSF- gsnSCF- pkgs- contracts-acs {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
unt s- networ k(1) nodul es(3) cap- gsnSSF- gsnSCF- pkgs- contract s-acs(102) version3(2)}

DEFINITIONS ::= BEG N
- This nodul e specifies the Operati on Packages, Contracts, Application Contexts

- and Abstract Syntaxes used for the gsnSSF — gsnBSCF interface, for the control of
- circuit switched calls.
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-- The table in section 2.1 lists the specifications that contain the nodul es
-- that are used by CAP.

I MPORTS

PARAMETERS- BOUND,
cAPSpeci fi cBoundSet
FROM CAP- cl asses cl asses

CONTRACT,
OPERATI ON- PACKAGE,
OPERATI ON
FROM Renot e- Oper at i ons- | nf or nati on- Obj ects ros-1nfornati onObj ects

TCMessage {}
FROM TCAPMessages tc- Messages

z APPLI CATI ON- CONTEXT,
di al ogue- abstract-synt ax
FROM TC- Not at i on- Ext ensi ons t c- Not ati onExt ensi ons

activityTest,
appl yCharging {},
appl yChar gi ngReport {},
assi st Request | nstructions {},
call Gap {},
cal | I nfornati onReport {},
cal | I nformati onRequest {},
cancel ,
connect {},
connect ToResource {},
conti nue,
conti nueWt hArgunent {},
di sconnect For war dConnect i on,
di sconnect Forwar dConnecti onWt hArgunment {},
di sconnect Leg {},
entity Rel eased {},
est abl i shTenpor aryConnection {},
event Noti ficationCharging {},
event Report BCSM {},
furni shChargi ngl nformation {},
initial DP {},
initiateCall Attempt {},
noveleg {},
pl ayTone {}
rel easeCal |l {},
request Noti ficati onChargi ngEvent {},
request Repor t BCSMEvent {},
reset Timer {},
sendChar gi ngl nformation {},
splitLeg {}
FROM CAP- gsnf5SF- gsn5CF- ops- ar gs gsnfSSF- gsnSCF- Oper at i ons

pl ayAnnouncenent {},
pronpt AndCol | ect User | nformation {},
speci al i zedResour ceReport
FROM CAP- gsn5CF- gsnSRF- ops- ar gs gsnSCF- gsnSRF- Oper at i ons

speci al i zedResour ceCont r ol Package {}
FROM CAP- gsn5CF- gsnBRF- pkgs- contract s- acs gsnBSCF- gsnSRF- Pr ot ocol

i d- ac- CAP- gsnSSF- scf Generi cAC,

i d- ac- CAP- gsnSSF- scf Assi st Handof f AC,

i d- ac- CAP- scf - gsnSSFGener i cAC,

i d- CAPSsf ToScf Ceneri c,

d- CAPAssi st Handof f ssf ToScf ,

d- as- gsnSSF- scf Generi cAS,

d- as- assi st Handof f - gsnSSF- scf AS,
d- package- scf Acti vati on,

d- package- gsnSRF- scf Acti vati onOf Assi st ,
d- package- assi st Connect i onEst abl i shnment ,
d- package- generi cDi sconnect Resour ce,
d- package- nonAssi st edConnect i onEst abl i shnent,
d- package- connect,

d- package- cal | Handl i ng,

d- package- bcsnEvent Handl i ng,
d- package- char gi ngEvent Handl i ng,
d- package- ssf Cal | Processi ng,
d- package-scfCall Il nitiation,
d- package-ti mer,

d- package-bi |l l'i ng,

d- package- char gi ng,

d- package-traffi cManagenent,
d- package- cal | Report,

d- package- si gnal | i ngControl ,
d- package-activityTest,

d- package- cancel ,

g- package- cphResponse,

i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i d- package- excepti onl nform
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FROM CAP- obj ect-identifiers {ccitt(0)

cl asses,

ros- | nformati onObj ect s,

t c- Messages,

t c- Not at i onExt ensi ons,
gsnBSSF- gsnSCF- Oper at i ons,
gsnBCF- gsnBRF- Oper at i ons,
gsnBCF- gsnBRF- Pr ot ocol

unt s- net wor k(1) nodul es(3) cap-object-identifiers(100) version3(2)}

1

Application Contexts

capssf-scf Generi cAC APPLI CATI ON- CONTEXT :: = {
CONTRACT capSsf ToScf Generi c
DI ALOGUE MODE structured
ABSTRACT SYNTAXES {di al ogue-abstract-syntax |
gsnSSF- scf Gener i cAbst ract Synt ax}
APPLI CATI ON CONTEXT NAME I d- ac- CAP- gsnSSF- scf Gener i cAC}

capssf - scf Assi st Handof f AC APPLI CATI ON- CONTEXT :: =
CONTRACT

{
capAssi st Handof f ssf ToScf

DI ALOGUE MODE structured
ABSTRACT SYNTAXES {di al ogue- abstract-syntax |

assi st Handof f - gsnSSF- scf Abst r act Synt ax}
APPLI CATI ON CONTEXT NAME i d- ac- CAP- gsnSSF- scf Assi st Handof f AC}

capscf - ssf Generi cAC APPLI CATI ON- CONTEXT :: =
CONTRACT

{
capScf ToSsf Generi c

DI ALOGUE MODE structured
ABSTRACT SYNTAXES {di al ogue-abstract-syntax |
scf - gsnBSSFGeneri cAbst ract Synt ax}
APPLI CATI ON CONTEXT NAME i d- ac- CAP- scf - gsnSSFGener i cAC}
Contracts

capSsf ToScf Generi ¢ CONTRACT :

= {
di al ogue initiated by gsrTSSF with Initial DP Operation
I' NI TI ATOR CONSUMER OF {exceptionl nf or mPackage {cAPSpeci fi cBoundSet }
scf Acti vati onPackage {cAPSpeci fi cBoundSet}}

RESPONDER CONSUMER OF {activityTest Package|

assi st Connect i onEst abl i shment Package {cAPSpeci fi cBoundSet}
bcsnEvent Handl i ngPackage {cAPSpeci fi cBoundSet} |

bi | I i ngPackage {cAPSpeci fi cBoundSet} |

cal | Handl i ngPackage {cAPSpeci fi cBoundSet}
cal | Report Package {cAPSpecificBoundSet} |

cancel Package |

char gi ngEvent Handl i ngPackage {cAPSpeci fi cBoundSet }

char gi ngPackage {cAPSpecificBoundSet} |
connect Package {cAPSpeci fi cBoundSet }

cphResponsePackage {cAPSpeci fi cBoundSet}
generi cDi sconnect Resour cePackage {cAPSpeci fi cBoundSet}
nonAssi st edConnect i onEst abl i shnent Package {cAPSpeci fi cBoundSet }
signal | i ngCont rol Package {cAPSpeci ficBoundSet}

speci al i zedResour ceCont r ol Package {cAPSpeci fi cBoundSet} |

ssf Cal | Processi ngPackage {cAPSpeci fi cBoundSet}

ti mer Package {cAPSpeci fi cBoundSet }

traf fi cManagenment Package {cAPSpeci fi1 cBoundSet }
scfCalllnitiationPackage {cAPSpeci ficBoundSet}}

1D i d- CAPSsf ToScf Generi c}

capAssi st Handof f ssf ToScf CONTRACT :: =

di al ogue initiated by gsnSSF with AssistRequestlnstructions
I NI TI ATOR CONSUMER OF {gsnBRF- scf Acti vati onOf Assi st Package {cAPSpeci fi cBoundSet}}

RESPONDER CONSUMER OF {activityTest Package|

cal | Handl i ngPackage {cAPSpeci fi cBoundSet}

cancel Package |

generi cD sconnect Resour cePackage {cAPSpeci fi cBoundSet}
nonAssi st edConnect i onEst abl i shnent Package {cAPSpeci fi cBoundSet }
speci al i zedResour ceCont r ol Package {cAPSpeci fi cBoundSet} |

t 1 mer Package {cAPSpeci fi cBoundSet }}
1D i d- CAPAssi st Handof f ssf ToScf }

capScf ToSsf Generi ¢ CONTRACT :

={
di al ogue initiated by gsrTSCF with InitiateCall Attenpt, Generic Case

I NI TI ATOR CONSUMER OF {activityTest Package |

assi st Connect i onEst abl i shment Package {cAPSpeci fi cBoundSet}
bcsnEvent Handl i ngPackage {cAPSpeci fi cBoundSet}

bi | i ngPackage {cAPSpecificBoundSet} |

cal | Handl i ngPackage {cAPSpeci fi cBoundSet}

cal | Report Package {cAPSpeci fi cBoundSet}
cancel Package |

char gi ngPackage {cAPSpeci fi cBoundSet }
connect Package {cAPSpeci fi cBoundSet} |
cphResponsePackage {cAPSpeci fi cBoundSet}

generi cD sconnect Resour cePackage {cAPSpeci fi cBoundSet}
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nonAssi st edConnect i onEst abl i shment Package {cAPSpeci fi cBoundSet} |
scfCal |l I nitiati onPackage {cAPSpeci fi cBoundSet} |
signal | i ngCont rol Package {cAPSpeci ficBoundSet }
speci al i zedResour ceCont r ol Package {cAPSpeci fi cBoundSet} |
ssf Cal | Processi ngPackage {cAPSpeci fi cBoundSet} |
ti mer Package {cAPSpeci fi cBoundSet}}
RESPONDER CONSUMER OF {excepti onl nf or rPackage {cAPSpeci fi cBoundSet}}
ID i d- capScf ToSsf Generi c}

-- Operation Packages

char gi ngEvent Handl i ngPackage { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {request Notificati onChargi ngEvent {bound}}
SUPPLI ER | NVOKES {event Noti fi cati onChargi ng {bound}}

1D i d- package- char gi ngEvent Handl i ng}
scf Acti vati onPackage { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUVER | NVOKES {initial DP {bound}}
ID i d- package- scf Acti vati on}
gsnBSRF- scf Acti vati onOf Assi st Package { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {assi st Request | nstructi ons {bound}}
1D i d- package- gsnSRF- scf Acti vati onOf Assi st}
assi st Connect i onEst abl i shment Package { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {est abl i shTenpor aryConnecti on {bound}}
ID i d- package- assi st Connect i onEst abl i shnent }
generi cD sconnect Resour cePackage { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {

CONSUMER | NVOKES {di sconnect For war dConnecti on |
di sconnect For war dConnecti onW t hAr gunent {bound}}

1D i d- package- generi cDi sconnect Resour ce}
nonAssi st edConnect i onEst abl i shnment Package { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {connect ToResour ce {bound}}
ID i d- package- nonAssi st edConnect i onEst abl i shnent }
connect Package { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {connect {bound}}
ID i d- package- connect }
cal | Handl i ngPackage { PARAVMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {rel easeCal| {bound}}
1D i d- package- cal | Handl i ng}
bcsnEvent Handl i ngPackage { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {request Report BCSMEvent {bound}}
SUPPLI ER | NVOKES {event Report BCSM { bound}}
ID i d- package- bcsnEvent Handl i ng}
ssf Cal | Processi ngPackage { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {conti nueWthArgurment {bound} | continue}
1D i d- package- ssf Cal | Processi ng}
scfCal |l I nitiatePackage { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {initiateCall Attempt {bound}}
ID i d- package-scfCall I nitiation}
ti mer Package {PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {reset Ti mer {bound}}
ID i d- package-ti ner}
bi I I i ngPackage {PARAMETERS- BOUND : bound} OPERATI ON- PACKACE :: = {
CONSUMER | NVOKES {furni shChar gi ngl nformati on {bound}}
1D i d- package-bi | i ng}
char gi ngPackage {PARAVMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {appl yChar gi ng {bound}}
SUPPLI ER | NVOKES {appl yChar gi ngReport {bound}}
ID i d- package- char gi ng}
traf fi cManagenment Package { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {cal | Gap {bound}}
1D i d- package-traffi cManagenent}
cal | Report Package { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {cal I I nf ormati onRequest {bound}}
SUPPLI ER | NVOKES {cal |l I nformati onReport {bound}}
ID i d- package- cal | Report}
si gnal | i ngCont r ol Package { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {

CONSUMER | NVOKES {sendChar gi ngl nf ormati on {bound}}

1D i d- package-si gnal I i ngControl }
activityTest Package OPERATI ON- PACKAGE :: = {

CONSUMER | NVOKES {activityTest}

ID i d- package-activityTest}

3GPP



Release-5 74 3GPP TS 29.078 5.0.0 (2002-03)

cancel Package OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {cancel }
1D i d- package- cancel }
cphResponsePackage { PARAVMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {

CONSUMER | NVOKES {conti nueWthArgument {bound} |
di sconnect Leg {bound} |
noveleg {bound} |
splitLeg {bound}}

ID i d- package- cphResponse}
excepti onl nf or mPackage OPERATI ON- PACKAGE :: = {

CONSUMER | NVOKES {entityRel eased}

ID i d- package- excepti onl nf on}

-- Abstract Syntaxes

gsnBSSF- scf Generi cAbst ract Synt ax ABSTRACT- SYNTAX :: = {
Gener i ¢ SSF- gsnSCF- PDUs
| DENTI FI ED BY i d- as- gsnBSF- scf Generi cAS}

Generi cSSF- gsnSCF- PDUs :: = TCMessage {{Ssf ToScf Generi cl nvokabl e},
{Ssf ToScf Generi cRet ur nabl e} }

Ssf ToScf Generi cl nvokabl e OPERATION :: = {
activityTest |
appl yChar gi ng {cAPSpeci fi cBoundSet} |
appl yChar gi ngReport {cAPSpeci fi cBoundSet} |
cal | I nformati onReport {cAPSpeci fi cBoundSet} |
cal | I nformati onRequest {cAPSpecificBoundSet} |
cancel
connect {cAPSpeci fi cBoundSet }
conti nueWthArgunment {cAPSpecificBoundSet} |
connect ToResour ce {cAPSpeci fi cBoundSet} |
di sconnect For war dConnecti on |
di sconnect Forwar dConnecti onWt hArgunment {cAPSpeci fi cBoundSet} |
di sconnect Leg {cAPSpeci fi cBoundSet} |
entityRel eased {cAPSpeci fi cBoundSet }
est abl i shTenpor aryConnecti on {cAPSpeci fi cBoundSet} |
event Noti ficati onChargi ng {cAPSpeci fi cBoundSet} |
event Report BCSM { cAPSpeci fi cBoundSet }
furni shChar gi ngl nformati on {cAPSpeci fi cBoundSet} |
initial DP {cAPSpeci fi cBoundSet}
initiateCall Attenpt {cAPSpecificBoundSet} |
noveleg {cAPSpeci fi cBoundSet} |
rel easeCal | {cAPSpecificBoundSet} |
request Noti fi cati onChar gi ngEvent {cAPSpeci ficBoundSet } |
request Report BCSMEvent {cAPSpeci fi cBoundSet} |
reset Ti mer {cAPSpeci fi cBoundSet}
sendChar gi ngl nf ormati on {cAPSpeci fi cBoundSet} |
splitLeg {cAPSpecifi cBoundSet}
pl ayAnnouncenent {cAPSpeci fi cBoundSet}
pronpt AndCol | ect User | nf ormati on { cAPSpeci fi cBoundSet} |
speci al i zedResour ceReport

Ssf ToScf Generi cRet urnabl e OPERATION :: = {
activityTest
appl yChar gi ng { cAPSpeci fi cBoundSet }
appl yChar gi ngReport {cAPSpeci fi cBoundSet} |
cal | Gap {cAPSpeci fi cBoundSet }
cal | I nfornmati onRequest {cAPSpeci fi cBoundSet} |
cancel |
connect {cAPSpeci fi cBoundSet}
connect ToResour ce {cAPSpeci ficBoundSet} |
conti nue |
conti nueWthArgunment {cAPSpecificBoundSet} |
di sconnect For war dConnecti on |
di sconnect Forwar dConnecti onWt hArgunment {cAPSpecifi cBoundSet} |
di sconnect Leg {cAPSpeci fi cBoundSet} |
entityRel eased {cAPSpeci fi cBoundSet }
est abl i shTenpor aryConnecti on {cAPSpeci fi cBoundSet } |
furni shChar gi ngl nformati on {cAPSpeci fi cBoundSet }|
initial DP {cAPSpeci fi cBoundSet}|
initiateCall Attenpt {cAPSpecificBoundSet} |
noveleg {cAPSpeci fi cBoundSet}
rel easeCal | {cAPSpeci fi cBoundSet}
request Report BCSMEvent {cAPSpeci fi cBoundSet } |
reset Ti mer {cAPSpeci fi cBoundSet}
sendChar gi ngl nf or mati on {cAPSpeci fi cBoundSet } |
splitLeg {cAPSpecificBoundSet} |
pl ayAnnouncenent {cAPSpecifi cBoundSet}|
pronpt AndCol | ect User | nf or mati on { cAPSpeci fi cBoundSet }

assi st Handof f - gsn5SF- scf Abst ract Synt ax ABSTRACT- SYNTAX ::= {
Assi st Handof f sSF- gsnmSCF- PDUs
| DENTI FI ED BY i d-as-assi st Handof f - gsnS8SF- scf AS}
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Assi st Handof f sSF- gsnSCF- PDUs : : = TCMessage {{Assi st Handof f ssf ToScf | nvokabl e},
{ Assi st Handof f ssf ToScf Ret ur nabl e} }

Assi st Handof f ssf ToScf | nvokabl e OPERATION :: = {
activityTest
assi slt Request I nstructions {cAPSpeci ficBoundSet}|
cance
connect ToResour ce {cAPSpeci fi cBoundSet}|
di sconnect For war dConnecti on |
di sconnect Forwar dConnecti onWt hArgunment {cAPSpecifi cBoundSet} |
pl ayAnnouncenent {cAPSpeci fi cBoundSet}|
pronpt AndCol | ect User | nformati on {cAPSpeci fi cBoundSet } |
reset Ti mer {cAPSpeci fi cBoundSet}|
speci al i zedResour ceReport

Ass

st Handof f ssf ToScf Ret ur nabl e OPERATI ON :: = {
activityTest |

assi st Request | nstructions {cAPSpeci fi cBoundSet}|

cancel |

connect ToResour ce {cAPSpeci fi cBoundSet }|

di sconnect For war dConnecti on |

di sconnect For war dConnect i onW t hAr gunent {cAPSpeci fi cBoundSet} |
pl ayAnnouncenent {cAPSpecifi cBoundSet}|

pronpt AndCol | ect User | nformati on {cAPSpeci fi cBoundSet }|
reset Ti mer {cAPSpeci fi cBoundSet}

}

scf - gsmBSFGener i cAbstract Synt ax ABSTRACT- SYNTAX :: = {
Gener i ¢ SCF- gsnSSF- PDUs
| DENTI FI ED BY id-as-scf-gsnBSFCGeneri cAS}

Generi cSCF- gsnSSF- PDUs :: = TCMessage {{Scf ToSsf Generi cl nvokabl e}, {ScfToSsfGeneri cReturnabl e}}

Scf ToSsf Generi cl nvokabl e OPERATION :: = {
activityTest |
appl yChar gi ng {cAPSpeci fi cBoundSet} |
appl yChar gi ngReport {cAPSpecfi cBoundSet} |
cal | I nformati onRequest {cAPSpecifi cBoundSet} |
cancel
connect {cAPSpecfi cBoundSet}
connect ToResour ce {cAPSpeci fi cBoundSet} |
conti nue |
conti nueWt hArgunent {cAPSpeci fi cBoundSet} |
di sconnect For war dConnecti on {cAPSpecfi cBoundSet}
di sconnect Forwar dConnecti onWt hArgunment {cAPSpecifi cBoundSet} |
di sconnect Leg {cAPSpeci fi cBoundSet} |
est abl i shTenpor aryConnecti on {cAPSpeci fi cBoundSet} |
furni shChar gi ngl nformati on {cAPSpecfi cBoundSet} |
initiateCall Attenpt {cAPSpecificBoundSet} |
noveleg {cAPSpecifi cBoundSet} |
pl ayTone {cAPSpecificBoundSet} |
rel easeCal | {cAPSpecificBoundSet} |
request Report BCSMEvent {cAPSpeci fi cBoundSet} |
reset Ti mer {cAPSpeci fi cBoundSet}
sendChar gi ngl nf ormati on {cAPSpeci fi cBoundSet} |
splitLeg {cAPSpeci fi cBoundSet}
pl ayAnnouncenent {cAPSpeci fi cBoundSet}
pronpt AndCol | ect User | nf or mati on { cAPSpeci fi cBoundSet }
}

[Editor's note: the argunent of playTone is bound by a definition in CS2 ("NUMOF-CSS"). Is it
therefore correct to mark playTone as "cAPSpecificBoundSet"?

In fact, we have agreed that there be no nore than 6 Call Segnents in CAMEL Phase 4.

So, shouldn't we define this limtation in CAP as wel | ?]

Scf ToSsf Generi cRet urnabl e OPERATION :: = {
activityTest
appl yChar gi ng {cAPSpeci fi cBoundSet} |
appl yChar gi ngReport {cAPSpeci fi cBoundSet} |
cal | I nformati onReport {cAPSpecfi cBoundSet} |
cal | I nformati onRequest {cAPSpecificBoundSet} |
cancel |
connect {cAPSpeci fi cBoundSet }
connect ToResour ce {cAPSpeci ficBoundSet} |
di sconnect For war dConnecti on |
di sconnect For war dConnect i onW t hAr gunent {cAPSpeci fi cBoundSet} |
di sconnect Leg {cAPSpeci fi cBoundSet} |
entityRel eased {cAPSpeci fi cBoundSet}
est abl i shTenpor aryConnecti on {cAPSpeci fi cBoundSet} |
event Repor t BCSM { cAPSpeci fi cBoundSet} |
furni shChar gi ngl nformati on {cAPSpeci fi cBoundSet} |
initiateCall Attenpt {cAPSpecificBoundSet} |
noveleg {cAPSpeci fi cBoundSet}
request Report BCSMEvent {cAPSpeci fi cBoundSet} |
reset Ti mer {cAPSpeci fi cBoundSet}
sendChar gi ngl nf ormati on {cAPSpeci fi cBoundSet} |
splitLeg {cAPSpecificBoundSet} |
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pl ayAnnouncenent {cAPSpecifcBoundSet} |
pronpt AndCol | ect User | nformati on {cAPSpeci fi cBoundSet} |
specl al i zedResour ceReport

END

6.2 gsmSCF/gsmSRF interface

6.2.1 gsmSCF/gsmSRF operations and arguments

CAP- gsnSCF- gsnSRF- ops-args {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)
umt s- net wor k(1) nodul es(3) cap-gsnSCF- gsnSRF- ops- args(103) version3(2)}

DEFINITIONS I MPLICI T TAGS ::= BEG N

-- This nodul e contains the operations and operation argunments used for the
-- gsnBSRF — gsnSCF interface, for the control of circuit switched calls.

-- The table in section 2.1 lists the specifications that contain the nodul es
-- that are used by CAP.

I MPORTS

OPERATI ON
FROM Renot e- Oper at i ons- | nf or nat i on- Obj ects ros-1|nfornati onObj ects

opcode- pl ayAnnouncenent ,
opcode- pronpt AndCol | ect User | nf or mati on,
opcode- speci al i zedResour ceReport

FROM CAP- oper at i oncodes oper ati oncodes

Cal | Segnment I D {}
FROM CS2- dat at ypes {ccitt(0) identified-organisation(4) etsi(0) inDomain(l) in-network(1l) cs2(20)
nmodul es(0) in-cs2-datatypes(0) versionl(0)}

[Editor's note: Call SegrmentID is a "bound" data type definition in CS2, so the "{}" notation is
required here. This was mi ssing and has been added. ]

Col | ect edl nf o,

Digits {},

Ext ensi ons {},

I nformati onToSend {}
FROM CAP- dat at ypes dat at ypes

cancel ed,
i mpr oper Cal | er Response,
m ssi ngPar anet er,
par anet er Qut Of Range,
systenfail ure,
t askRef used,
unavai | abl eResource,
unexpect edConponent Sequence,
unexpect edDat aVal ue,
unexpect edPar anet er

FROM CAP-errortypes errortypes

PARAMETERS- BOUND
FROM CAP- cl asses cl asses

ros-1nformati onChj ects,

oper at i oncodes,

dat at ypes,

errortypes,

cl asses
FROM CAP- obj ect-identifiers {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
umt s- net wor k(1) nodul es(3) cap-object-identifiers(100) version3(2)}

pl ayAnnouncenent {PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUVENT Pl ayAnnouncenent Arg { bound}
RETURN RESULT  FALSE
ERRORS {cancel ed |
m ssi ngPar anet er |
par anet er Qut Of Range |
systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er |
unavai | abl eResour ce}
LI NKED {speci al i zedResour ceReport}
CODE opcode- pl ayAnnouncenent }
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-- Direction: gsnBCF -> gsnBRF, Tiner: Ty,

-- This operation is to be used after Establish Tenporary Connection (assist procedure
-- with a second gsnSSF) or a Connect to Resource (no assist) operation. |t may be used
-- for inband interaction with a nobile station, or for interaction with an | SDN user.
-- In the former case, the gsnSRF is usually collocated with the gsnSSF for standard

-- tones (congestion tone...) or standard announcenents.

-- Inthe latter case, the gsnSRF is always collocated with the gsnSSF in the sw tch.

-- Any error is returned to the gsnBSCF. The tinmer associated with this operation nust

-- be of a sufficient duration to allowits |inked operation to be correctly correl ated.

Pl ayAnnouncenent Arg { PARAMETERS- BOUND : bound}:: = SEQUENCE {
i nformati onToSend [0] InformationToSend {bound},
di sconnect From PFor bi dden [1] BOOLEAN DEFAULT TRUE,
request Announcemnent Conpl et eNoti ficati on [2] BOOLEAN DEFAULT TRUE,
ext ensi ons [3] Extensions {bound} OPTI ONAL,
cal | Segnent| D [5] Call Segnent| D {bound} OPTIl ONAL,
request Announcenent St art edNoti fication [51] BOCOLEAN DEFAULT FALSE,

pronpt AndCol | ect User | nfor mati on { PARAVETERS- BOUND : bound} OPERATION :: = {
ARGUVENT Pr onpt AndCol | ect User | nf or nat i onArg {bound}
RESULT Recel vedl nf or mat i onArg {bound}
ERRORS {cancel ed |
i mpr oper Cal | er Response |
m ssi ngPar anet er |
par anet er Qut O Range |
systenfailure |
t askRef used |
unexpect edConponent Sequence |
unavai | abl eResource |
unexpect edDat aVal ue |
unexpect edPar anet er }
LI NKED {speci al i zedResour ceReport}
CODE opcode- pronpt AndCol | ect User | nf or mati on}
-- Direction: gsnBSCF -> gsnSRF, Timer: Tpc
-- This operation is used to interact with a user to collect information.

Pr onmpt AndCol | ect User I nf or mat i onArg { PARAMETERS- BOUND : bound}:: = SEQUENCE {
col | ectedl nfo 0] Col |l ectedl nfo,
di sconnect From PFor bi dden [1] BOOLEAN DEFAULT TRUE,
i nf ormati onToSend [2] Informati onToSend {bound} OPTI ONAL,
ext ensi ons [3] Extensions {bound} OPTI ONAL,
cal | Segnment | D [ 4] Call Segnent| D {bound} OPTI ONAL,
request Announcenent StartedNotification [51] BOOLEAN DEFAULT FALSE,

Recei vedl nf or mati onArg { PARAMETERS- BOUND : bound}:: = CHO CE {
di gi t sResponse [0] Digits {bound}
}

speci al i zedResour ceReport OPERATION :: =
ARGUVENT Speci al i zedResour ceReport Arg
RETURN RESULT FALSE
ALVWAYS RESPONDS FALSE
CODE opcode- speci al i zedResour ceReport}
-- Direction: gsnBRF -> gsnSCF, Tiner: Tgyy
-- This operation is used as the response to a Pl ayAnnouncenent operation when the announcenent
-- conpleted report indication is set.

Speci al i zedResourceReport Arg :: = CHO CE {
al | Announcenent sConpl et e [ 50] NULL,
first Announcenent Started [ 51] NULL
}

END

The following value ranges apply for operation specific timersin CAP:

short: 1s-10s
medium: 1s-60s
long: 1s- 30 minutes

Table 6-2 lists all operation timers and the value range for each timer. The definitive value for each operation timer may
be network specific and has to be defined by the network operator.
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Table 6-2: Operation timers and their value range
Operation Name Timer Value range
PlayAnnouncement Tpa Long
PromptAndCollectUserInformation TpC Long
SpecializedResourceReport Tsrr Short
6.2.2 gsmSRF/gsmSCF contracts, packages and ACs
6.2.2.1 gsmSRF/gsmSCF ASN.1 modules

CAP- gsnSCF- gsnSRF- pkgs- contract s-acs {ccitt(0)

identified-organization(4) etsi(0) nobil eDonai n(0)

unt s- networ k(1) nodul es(3) cap- gsnSCF- gsnSRF- pkgs- contract s-acs(104) version3(2)}

DEFINITIONS ::= BEG N

-- This nmodul e specifies the Operation Packages,
-- and Abstract Syntaxes used for the gsnSRF — gsnSCF interface,

-- circuit switched calls.

Contracts,

Application Contexts
for the control of

-- The table in section 2.1 lists the specifications that contain the nodul es

-- that are used by CAP.
I MPORTS

PARAMETERS- BOUND,
cAPSpeci fi cBoundSet
FROM CAP- cl asses cl asses

CONTRACT,
OPERATI ON- PACKAGE,
OPERATI ON
FROM Renot e- Oper ati ons- | nf or mat i

TCMvessage {}
FROM TCAPMessages tc- Messages

APPL| CATI ON- CONTEXT,
di al ogue- abstract - synt ax

on- bj ects ros-InformationOhj ects

FROM TC- Not at i on- Ext ensi ons t c- Not ati onExt ensi ons

pl ayAnnouncenent {},

pronpt AndCol | ect User | nf or mat

specl al i zedResour ceReport
FROM CAP- gsn5CF- gsnSRF- ops- ar gs

activityTest,

cancel ,

assi st Request I nstructions {}
FROM CAP- gsn5SF- gsn5CF- ops- ar gs

gsnBRF- scf Acti vati onOf Assi st
FROM CAP- gsnSF- gsn5CF- pkgs- cont

i d- package- speci al i zedResour
i d- package-activityTest,
i d- ac- gsnBRF- gsnCF,
i d- contr act - gsnSRF- gsnS5CF,
i d- package- gsnSRF- scf Cancel ,
i d- as- basi c- gsnmBRF- gsn5CF,
cl asses,
ros-1 nformati onChj ect s,
t c- Messages,
t c- Not at | onExt ensi ons,
gsnBCF- gsnBRF- Oper at i ons,
gsnBSF- gsnBCF- Oper at i ons,
gsnSSF- gsnSCF- Pr ot ocol

FROM CAP- obj ect-identifiers {cci

-- Application Contexts

ion {},

gsnBCF- gsnBRF- Oper at i ons

gsnBSF- gsnBCF- Oper at i ons

Package {}
ract s-acs gsnSSF- gsnSCF- Pr ot ocol

ceControl,

tt(0)

gSBRF- gsnBCF- ac APPLI CATI ON- CONTEXT @ : = {
CONTRACT gsnBRF- gsnSCF- cont r act
DI ALOGUE MODE structured
TERM NATI ON basi c

ABSTRACT SYNTAXES
APPLI CATI ON CONTEXT NAME

{di al ogue- abstract-syntax |
gsnBRF- gsnBCF- abst r act - synt ax}
1 d- ac- gsnSRF- gsnSCF}

3GPP
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-- Contracts

gsnBRF- gsnSCF- cont ract CONTRACT :: = {
I NI TI ATOR CONSUMER OF {gsnBRF- scf Acti vati onOf Assi st Package {cAPSpeci fi cBoundSet}}
RESPONDER CONSUMER OF {speci al i zedResour ceCont r ol Package {cAPSpeci fi cBoundSet}|

activi tyTest Package |
gsnBSRF- scf Cancel Package }
1D i d- cont r act - gsnSRF- gsnSCF}

-- Operation Packages
speci al i zedResour ceCont r ol Package { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {pl ayAnnouncenent {bound}
pr onpt AndCol | ect User | nf ormati on {bound}

}
SUPPLI ER | NVOKES {speci al i zedResour ceReport}
1D i d- package- speci al i zedResour ceControl }

gsnBRF- scf Cancel Package OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {cancel
ID i d- package- gsnSRF- scf Cancel }
Activi tyTest Package OPERATI ON- PACKAGE :: = {
CONSUVER | NVOKES {activityTest}
1D i d- package-activityTest}

-- Abstract Syntaxes

gsnBRF- gsnSCF- abst ract - synt ax ABSTRACT- SYNTAX :: = {
BASI C- gsnSRF- gsn5CF- PDUs
| DENTI FI ED BY i d-as-basi c- gsnBRF- gsnSCF}

BASI C- gsnBRF- gsnSCF- PDUs : : = TCMessage {{GsnBRFgsnBCFI nvokabl e}, { GsnBRFgsnBCFRet ur nabl e} }

GsnSRFgsnSCFI nvokabl e OPERATION :: = {
activityTest |
assi st Request |l nstructi ons {cAPSpeci fi cBoundSet} |
cancel
pl ayAnnouncenent {cAPSpeci fi cBoundSet}
pronpt AndCol | ect User | nf ormati on { cAPSpeci fi cBoundSet} |
speci al i zedResour ceReport

GsnSRFgsnSCFRet ur nabl e OPERATION :: = {
activityTest |
assi st Request | nstructi ons {cAPSpeci fi cBoundSet} |
cancel
pl ayAnnouncenent {cAPSpeci fi cBoundSet}
pronpt AndCol | ect User | nf or mati on { cAPSpeci fi cBoundSet }
}

END

3GPP



Release-5 80 3GPP TS 29.078 5.0.0 (2002-03)

7 SMS Control

This clause defines the operations, arguments, packages and appliaction contexts used for SCP control of MO SMS and
MT-SMS over the gsmSCF — gprsSSF and gsmSCF — gsmSSF interfaces.

7.1 SMS operations and arguments

CAP- SM5- ops-args {ccitt(0) identified-organization(4) etsi(0) nobileDomai n(0) unts-network(1)
modul es(3) cap- SMs-ops-args(105) version4(3)}

DEFINI TIONS I MPLICI T TAGS: : = BEG N

-- This nodul e contains the operations and operation argunments used for the
-- sneSSF- gsnBCF interface, for the control of MO SMS and M- SMVS.

-- The table in section 2.1 lists the specifications that contain the nodul es
-- that are used by CAP.

I MPCRTS

errortypes,

dat at ypes,

oper at 1 oncodes,

cl asses,

ros- 1 nformati onChj ect s,

t c- Messages
FROM CAP- obj ect-identifiers {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)
unt s- networ k(1) nodul es(3) cap-object-identifiers(100) version4(3)}

OPERATI ON
FROM Renot e- Oper ati ons- | nf or mati on- Ooj ects ros-1nformati onObj ects

Ser vi ceKey
FROM CS1- Dat aTypes {ccitt(0) identified-organization(4) etsi(0) inDomain(1l) in-network(1)
modul es(0) csl-datatypes(2) versionl(0)}

M scCal I I nfo
FROM CS2- dat at ypes {ccitt(0) identified-organization(4) etsi(0) inDomain(1l) in-network(1)
€cs2(20) nodul es(0) in-cs2-datatypes (0) versionl(0)}

I MBI,

| SDN- Addr essStri ng
FROM MAP- CormonDat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
gsm Net wor k(1) nodul es(3) map- CommonDat aTypes(18) version6(6)}

Locat i onl nf or mati on
FROM MAP- MS- Dat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
gsm Net wor k(1) nodul es(3) map- Ms- Dat aTypes(11) version6(6)}

PARANMETERS- BOUND
FROM CAP- cl asses cl asses

opcode- connect SMS,
opcode- cont i nueSMVS,
opcode- event Report SMS,
opcode- f ur ni shChar gi ngl nf or mat i onSMS,
opcode-ini ti al DPSMS,
opcode-r el easeSM5,
opcode- r equest Report SMSEvent ,
opcode-reset Ti mer SM5
FROM CAP- oper at i oncodes oper ati oncodes

Cal | edPart yBCDNunber {},
Event Speci fi cl nf or mat i onSMs,
Event TypeSMs,
Ext ensi ons {},
FCl SMSBI | | i ngChar gi ngChar acteri stics,
Locat i onl nf or mat i onGPRS,
RPCause,
SMSEvent ,
Ti meAndTi nezone {},
Ti mer | D,
Ti mer Val ue,
TPDat aCodi ngSchene,
TPProt ocol I dentifier,
TPShor t MessageSpeci fi cl nfo,
TPVal i di t yPeri od

FROM CAP- dat at ypes dat at ypes

m ssi ngCust omer Recor d,
m ssi ngPar anet er,
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par anet er Qut O Range,
systenfail ure,
t askRef used,
unexpect edConponent Sequence,
unexpect edDat aVal ue,
unexpect edPar anet er

FROM CAP-errortypes errortypes

Cal | Ref er enceNunber,

FROM MAP- CH- Dat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)
gsm networ k(1) nodul es(3) map- CH Dat aTypes(13) version6(6)}

1

connect SM5 { PARAMETERS- BOUND : bound} OPERATION ::= {
ARGUVENT Connect SM5Ar g { bound}
RETURN RESULT  FALSE
ERRORS {m ssi ngParaneter |

par anet er Qut O Range |
systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }
CODE opcode- connect SMs}
-- Direction: gsnSCF -> gsnSSF or gprsSSF, Tiner: T.onsms

-- This operation is used to request the snsSSF to performthe SMS processing
-- actions to route
-- or forward a short nessage to a specified destination.

Connect SMSAr g { PARAMETERS- BOUND : bound} ::= SEQUENCE {
cal | i ngPar t ysNumber [0] | SDN- AddressString OPTI ONAL,
desti nati onSubscri ber Nunber [1] Cal | edPartyBCDNunber {bound} OPTIl ONAL,
sMBCAddr ess [ 2] 1 SDN- AddressString OPTI ONAL,
ext ensi ons [10] Extensions {bound} OPTI ONAL,
}

conti nueSM5 OPERATION :: = {

RETURN RESULT  FALSE
ALWAYS RESPONDS FALSE
CODE opcode- cont i nueSMs}
-- Direction: gsnBCF -> smsSSF, Timer: Tcyesns
-- This operation is used to request the snsSSF to proceed with
-- Short Message processing at the DP at which it previously suspended
-- Short Message processing to await gsnSCF instructions (i.e. proceed
-- to the next Point in Association in the SM5 FSM. The snsSSF
-- continues SMS processing w thout substituting new data fromthe gsnSCF.

event Report SM5 { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUVENT Event Report SM5Ar g { bound}
RETURN RESULT  FALSE
ALVWAYS RESPONDS FALSE
CODE opcode- event Repor t SM5}
-- Direction: gsnSSF or gprsSSF -> gsnSCF, Tiner: Tgrpgns

-- This operation is used to notify the gsnSCF of a Short Message rel ated event (FSM events
-- such as submission, delivery or failure) previously requested by the gsnBSCF in a
--  Request Report SMSEvent operati on.

Event Repor t SM5Ar g { PARAMETERS- BOUND : bound} ::= SEQUENCE {
event TypeSMVs [0] Event TypeSMsS,
event Speci fi cl nf or mati onSMs [1] Event Speci ficl nformati onSM5 OPTIl ONAL,
m scCal | I nfo [2] MscCalllnfo DEFAULT {nessageType request },
ext ensi ons [10] Extensions {bound} OPTI ONAL,
}
furni shChargl ngl nf or mat i onSMS { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUMVE Fur ni shChar gi ngl nf or nat i onSMSArg { bound}
RETURN RESULT FALSE
ERRORS {m ssi ngPar aneter |

t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }
CODE opcode- f ur ni shChar gi ngl nf or mat i onSMS}
-- Direction: gsnSCF -> gsnSSF or gprsSSF, Timer: Tfcisns
-- This operation is used to request the snsSSF to generate, register a charging record
-- or to include sonme information in the default SMrecord. The registered charging record is
-- intended for off line charging of the Short Message.

Fur ni shChar gi ngl nf or mat i onSMSAr g { PARAVETERS- BOUND : bound} ::=
FCl SMBBI | | i ngChar gi ngChar acteri stics {bound}

initial DPSM5 { PARAVETERS- BOUND : bound} OPERATION ::= {

ARGUVENT I'nitial DPSMSArg {bound}
RETURN RESULT  FALSE
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I'nitial DPSMSArg { PARAMETERS- BOUND :

ERRORS {m ssi ngCust ormer Reco
m ssi ngPar anet er |
par anet er Qut Of Range
systenfailure |

t askRef used |

rd |
I

82

unexpect edConponent Sequence |

unexpect edDat aVal ue
unexpect edPar anet er }
CODE opcode-i ni ti al DPSMs}

Di rection:

gsMBSF or gprsSSF - > gsnBCF, Timer: T gpgps

This operation is used after a TDP to indicate request for service.

boun
servi ceKey

desti nati onSubscri ber Nunber

cal | i ngPar t yNumber

event TypeSMS

i MBI

| ocat i onl nf or mat i onMSC

| ocat i onl nf or mat i onGPRS

sMSCAddr ess

ti meAndTi mezone

t PShor t MessageSpeci ficlnfo [9] TPSho
t PProtocol I dentifier

t PDat aCodi ngSchene

t Pval i dityPeri od

ext ensi ons

smsRef erenceNunber

nscAddr ess
sgsn- Nunmber

rel easeSMS OPERATION :: = {
ARGUVENT Rel easeSMSAr g

Rel easeSMSArg :: =

RETURN RESULT  FALSE
ALWAYS RESPONDS FALSE
CODE opcode-r el easeSMs}
Direction:

d

}
0
1
2
3
4
5
6
7

[ee]

rt

gsnSCF -> gsnSSF or gprsSSF, Tiner:

VessageSpeci ficlnfo

:: = SEQUENCE {

Ser vi ceKey,

Cal | edPart yBCDNunber {bound}
| SDN- Addr essStri ng

Event TypeSMS

I VS

Locati onl nf ormati on

Locat i onl nf or mat i onGPRS

| SDN- Addr essStri ng

Ti meAndTi nezone {bound}

TPProt ocol I denti fier
TPDat aCodi ngSchene
TPVal i di tyPeri od

Ext ensi ons {bound}

Cal | Ref er enceNunber

| SDN- Addr essStri ng
| SDN- Addr essStri ng

Trel sns

OPTI ONAL,

OPTI ONAL,
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OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTIl ONAL,
OPTI ONAL,

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,

OPTI ONAL,
OPTI ONAL,

OPTI ONAL

This operation is used to prevent an attenpt to submit or deliver a short message.

RPCause

request Report SMSEvent { PARAMETERS- BOUND :
ARGUVENT Request Report SMSEvent Arg {bound}

RETURN RESULT
ERRORS

FALSE

{m ssi ngParaneter |
par anet er Qut Of Range
systenfailure |

t askRef used |

bound} OPERATION ::= {

unexpect edConponent Sequence |

unexpect edDat aVal ue

unexpect edPar anet er }
CODE
Direction:

opcode- r equest Repor t SMSEvent }
gsnBCF -> gsnSSF or gprsSSF, Tiner: T,y psns

This operation is used to request the gsnSSF or gprsSSF to nonitor for a

Short

Message rel ated event (FSM events such as submi ssion,
and to send a notification to the gsnSCF when the event

Request Repor t SMSEvent Arg { PARAMETERS- BOUND :

reset Ti mer SM5 { PARAMETERS- BOUND :

sMSEvent s
ext ensi ons

I ndi cates the Short

[0]
[10]

is detected.

bound} ::= SEQUENCE {
SEQUENCE SI ZE (1.
Ext ensi ons {bound}

Message rel ated events(s) for notification.

bound} OPERATION ::= {

ARGUVENT Reset Ti ner SM5Ar g { bound}
RETURN RESULT  FALSE
ERRORS {m ssi ngParaneter |
par anet er Qut O Range |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }
CODE opcode-r eset Ti mer SV}
Direction: gsnBCF -> smsSSF, Tiner: Trtgns

-- This operation is used to request the snsSSF to refresh an application

Reset Ti mer SM5Ar g { PARAMETERS- BOUND :
[0] TinerlD DEFAULT tssf,

tinmer 1n the snsSSF.

bou
tinmerl D
tinmerval ue
ext ensi ons

[1] Ti merVal ue,
[ 2] Extensions {boun

nd}

d}

::= SEQUENCE {

OPTI ONAL,
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END

7.1.1 Operation timers

The following value ranges apply for operation specific timersin CAP:

short: 1 to 20 seconds;
medium: 1 to 60 seconds;
long: 1 second to 30 minutes.

Table 7-1 lists al operation timers and the value range for each timer. The definitive value for each operation timer may
be network specific and has to be defined by the network operator.

Table 7-1: Operation timers and their value range

Operation Name Timer Value range
ConnectSMS Tconsms Short
ContinueSMS Teuesms Short
EventReportSMS Terbsms Short
FurnishChargingInformationSMS Tfcisms Short
InitialDPSMS Tidpsms Short
ReleaseSMS Trelsms Short
RequestReportSMSEvent Trrbsms Short
ResetTimerSMS Trtsms Short

7.2 SMS contracts, packages and ACs

7.2.1 SMS ASN.1 module

CAP- sns SSF- gsnSCF- pkgs- contracts-acs {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
unt s-networ k(1) nodul es(3) cap-snmsSSF-gsnBCF- pkgs-contracts-acs(106) version4(3)}

DEFINITIONS ::= BEG N

-- This nmodul e specifies the Operation Packages, Contracts, Application Contexts
-- and Abstract Syntaxes used for the snsSSF — gsnSCF interface, for the
-- control of MO SM5 and MI- SMVS.

-- The table in section 2.1 lists the specifications that contain the nodul es
-- that are used by CAP.

I MPCRTS

PARAMETERS- BOUND,
cAPSpeci fi cBoundSet
FROM CAP- cl asses cl asses

CONTRACT,
OPERATI ON- PACKAGE,
OPERATI ON
FROM Renot e- Oper ati ons- | nf or mati on- Ooj ects ros-1nformati onObj ects

TCMVessage {}
FROM TCAPMessages tc- Messages

APPLI CATI ON- CONTEXT,
di al ogue- abstract - synt ax
FROM TC- Not at i on- Ext ensi ons t c- Not at i onExt ensi ons

connect SM5{},
cont i nueSMs,
event Report SM{},
furni shChar gi ngl nf or mat i onSM5{ },
initial DPSM{},
rel easeSMs,
request Report SMSEvent {},
reset Ti mer SM5{ }
FROM CAP- SMB- ops- args sns- Oper ati ons

i d- ac- cap4- sns- AC,

i d- cap4SnsSsf TogsnScf,
i d- package- snsActi vati on,
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FROM CAP- obj ect-identifiers {ccitt(0)
unt s-networ k(1) nodul es(3) cap-object-identifiers(100) version4(3)}

d- package- snsConnect,
d- package- snsCont i nue,
d- package- snsRel ease,
d- package- snsEvent Handl i ng,
d- package-snsBi |l | i ng,
i d- package- snsTi ner,
sms- Oper ati ons,

t c- Not at i onExt ensi ons,
t c- Messages,

ros-| nformati onObj ect s,
cl asses,

i d- as- sneSSF- gsnCF- AS

Application Contexts

84

cap4- sms- AC APPLI CATI ON- CONTEXT :: = {

CONTRACT
DI ALOGUE MODE
ABSTRACT SYNTAXES

APPLI CATI ON CONTEXT NAME

Contracts

cap4SMs CONTRACT :: = {
di al ogue initiated by gprsSSF or gsnSSF with |nitial DPSM5 Operation
{smsActivati onPackage {cAPSpeci fi cBoundSet}}
{snsConnect Package {cAPSpeci fi cBoundSet} |

sneActi vat i onPackage { PARAMETERS- BOUND :

smsConnect Package { PARAMETERS- BOUND :
{connect SMS {bound}}

I NI TI ATOR CONSUMER OF
RESPONDER CONSUMER OF

1D

Oper ati on Packages

CONSUMER | NVOKES {initial

cap3SMs

structured

{di al ogue-abstract-syntax |
sms- Abst ract Synt ax}

i d- ac- cap4- snms- AC}

sneRel easePackage |
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i dentified-organization(4) etsi(0) nobil eDonai n(0)

smsEvent Handl i ngPackage {cAPSpeci fi cBoundSet} |

snsTi mer Package {cAPSpeci fi cBoundSet}

sneBi | | i ngPackage {cAPSpecificBoundSet} |

snmsProcessi ngPackage }
i d- cap4SnsSsf Togsntcf }

DPSMS { bound}}

ID i d- package- snsActi vati on}

CONSUVER | NVOKES

1D i d- package- snsConnect }

smsProcessi ngPackage OPERATI ON- PACKAGE :: = {

CONSUMER | NVOKES

{cont i nueSVs}

ID i d- package- snsCont i nue}

sneRel easePackage OPERATI ON- PACKACE :: = {

smsEvent Handl i ngPackage { PARAMETERS- BOUND :
{request Report SMSEvent {bound}}

CONSUVER | NVOKES

{rel easeSVs}

ID i d- package- snsRel ease}

CONSUMER | NVOKES
SUPPLI ER | NVOKES

bound} OPERATI ON- PACKAGE : : = {

ID

sneBi | | i ngPackage { PARAMETERS- BOUND :

{event Report SM5 {bound}}
i d- package- snsEvent Handl i ng}

bound} OPERATI ON- PACKACE :: = {

CONSUVER | NVOKES

{f urni shChar gi ngl nf ormati onSMS {bound}}

ID

snmsTi mer Package { PARAMETERS- BOUND :
CONSUMER | NVOKES

1D

i d- package-snsBi | | i ng}

{reset Ti mer SMS {bound}}
i d- package- snsTi mer}

-- Abstract Syntaxes

sms- Abstract Synt ax ABSTRACT- SYNTAX :: = {
Generi c- sms- PDUs

| DENTI FI ED BY
Generi c-sns- PDUs :

i d- as- smsSSF- gsnSCF- AS }

;= TCMessage {{Snsl nvokabl e},

Smsl nvokabl e OPERATION :: = {
connect SM5 {cAPSpeci fi cBoundSet} |

event Repor t SM5

furni shChar gi ngl nf ormati onSMs { cAPSpeci fi cBoundSet }

{ cAPSpeci fi cBoundSet }

initial DPSM5 {cAPSpeci fi cBoundSet }

request Repor t SMSEvent

{ cAPSpeci fi cBoundSet }

reset Ti mer SM5 { cAPSpeci f i cBoundSet } }

{SmsRet ur nabl e} }
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SnmsRet ur nabl e OPERATION :: = {

END

connect SM5 {cAPSpeci fi cBoundSet} |

conti nueSMVS |

furni shChar gi ngl nf ormati onSMS {cAPSpeci fi cBoundSet } |
initial DPSM5 {cAPSpeci fi cBoundSet } |

rel easeSMs |

request Report SMSEvent {cAPSpeci fi cBoundSet } |

reset Ti mer SM5 { cAPSpeci f i cBoundSet }}

3GPP
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8 GPRS Control

8.1 gsmSCF/gprsSSF operations and arguments

CAP- gpr sSSF- gsnSCF- ops-args {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
unt s-networ k(1) nodul es(3) cap- GPRS- ops-args(107) version3(2)}

DEFINITIONS IMPLICI T TAGS ::= BEG N

-- This nodul e contains the operations and operation argunents used for the
-- gprsSSF — gsnSCF interface, for the control of GPRS.

-- The table in section 2.1 lists the specifications that contain the nodul es
-- that are used by CAP.

I MPCRTS

errortypes,

dat at ypes,

oper at 1 oncodes,

cl asses,

ros- 1 nfornati onChj ects
FROM CAP- obj ect-identifiers {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)
unt s- networ k(1) nodul es(3) cap-object-identifiers(100) version3(2)}

OPERATI ON
FROM Renot e- Oper ati ons- | nf or mati on- Ooj ects ros-1nformati onObj ects

Ser vi ceKey
FROM CS1- Dat aTypes {ccitt(0) identified-organization(4) etsi(0) inDomain(1l) in-network(1)
modul es(0) csl-datatypes(2) versionl(0)}

M scCal I I nfo
FROM CS2- dat at ypes {ccitt(0) identified-organization(4) etsi(0) inDomain(1l) in-network(1)
€cs2(20) nodul es(0) in-cs2-datatypes (0) versionl(0)}

I MBI,

| SDN- Addr essStri ng
FROM MAP- CormonDat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
gsm Net wor k(1) nodul es(3) map- CommonDat aTypes(18) version6(6)}

GPRSChar gi ngl D,

GSN- Addr ess,

Locat i onl nf or mat i onGPRS,

RAl dentity
FROM MAP- MS- Dat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
gsm Net wor k(1) nodul es(3) map- Ms- Dat aTypes(11) version6(6)}

PARAMETERS- BOUND
FROM CAP- cl asses cl asses

opcode- acti vi t yTest GPRS,

opcode- appl yChar gi ngGPRS,

opcode- appl yChar gi ngReport GPRS,

opcode- cancel GPRS,

opcode- connect GPRS,

opcode- cont i nueGPRS,

opcode- ent it yRel easedGPRS,

opcode- event Repor t GPRS,

opcode- f ur ni shChar gi ngl nf or mat i onGPRS,

opcode-i ni ti al DPGPRS,

opcode-r el easeGPRS,

opcode- r equest Repor t GPRSEvent ,

opcode- r eset Ti mer GPRS,

opcode- sendChar gi ngl nf or mat i onGPRS
FROM CAP- oper at i oncodes oper ati oncodes

AccessPoi nt Narme {},
GPRSCause {},

Char gi ngChar acteri stics,
Char gi ngResul t,

Char gi ngRol | Over,
EndUser Addr ess,

Ext ensi ons,

FCl GPRSBI | | i ngChar gi ngChar acteri stics,
GPRSEvent Speci ficlnformation {},
GPRSEvent ,

GPRSEvent Type,

GPRSMsC ass,

PDPI D,

PDPI ni ti ati onType,
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Qual ity Servi ce,
SCI GPRSBi | | i ngChar gi ngChar acteri stics,
SGSNCapabi liti es,
Ti meAndTi mezone {},
Ti mer | D,
Ti mer Val ue
FROM CAP- dat at ypes dat at ypes

m ssi ngCust omer Recor d,
m ssi ngPar anet er,
par anet er Qut O Range,
systenfail ure,
t askRef used,
unexpect edConponent Sequence,
unexpect edDat aVal ue,
unexpect edPar anet er,
unknownPDPI D

FROM CAP-errortypes errortypes

1

activityTest GPRS OPERATION :: = {
RETURN RESULT TRUE
CODE opcode- acti vit yTest GPRS}

-- Direction: gsnSCF -> gprsSSF, Tiner: Tatg

-- This operation is used to check for the continued existence of a relationship between the gsnSCF
-- and gprsSSF. If the relationship is still in existence, then the gprsSSF will respond. If no

-- reply is received, then the gsnSCF will assume that the gprsSSF has failed in sonme way

-- and will take the appropriate action.

Appl yChar gi ngGPRS OPERATI ON :: = {
ARGUMENT Appl yChar gi ngGPRSAr g
RETURN RESULT  FALSE
ERRORS {m ssi ngParaneter |
unexpect edConponent Sequence |
unexpect edPar anet er |
unexpect edDat aVal ue |
par anet er Qut O Range |
systenfailure |
t askRef used |
unknownPDPI D}
CODE opcode- appl yChar gi ngGPRS}
-- Direction gsnBSCF -> gprsSSF, Timer Tacg
-- This operation is used for interacting fromthe gsnSCF with the gprsSSF CSE-controll ed
-- GPRS session or PDP Context charging nmechani sm

Appl yChar gi ngGPRSAr g :: = SEQUENCE {

chargi ngCharacteristics Char gi ngCharacteristics,

[0]
tariffSwtchlnterval [1] INTEGER (1..86400) CPTI ONAL,
[2] PDPID CPTI ONAL,

pDPI D
I . . . .
-- tariffSwitchlinterval is neasured in 1 second units.

appl yChar gi ngRepor t GPRS OPERATION :: = {
ARGUVENT Appl yChar gi ngRepor t GPRSAr g
RETURN RESULT  TRUE
ERRORS {m ssi ngParaneter |
unexpect edConponent Sequence |
unexpect edPar anet er |
unexpect edDat aVal ue |
par anet er Qut Of Range |
systenfailure |
t askRef used |
unknownPDPI D}
CODE opcode- appl yChar gi ngRepor t GPRS}
-- Direction gprsSSF -> gsnSCF, Ti mer Tacrg

-- The Appl yChargi ngReport GPRS operation provides the feedback fromthe gprsSCF to the gsnSCF
-- CSE-controll ed GPRS session charging mechani sm

Appl yChar gi ngReport GPRSAr g :: = SEQUENCE {
char gi ngResul t [0] Chargi ngResul t,
qual i tyOf Servi ce [1] QualityCOFService OPTI ONAL,
active [2] BOOLEAN DEFAULT TRUE,
pDPI D [3] PDPID OPTI ONAL,
char gi ngRol | Over [4] Chargi ngRol | Over OPTI ONAL
}

cancel GPRS OPERATION :: = {
ARGUVENT Cancel GPRSAr g
RETURN RESULT  FALSE
ERRORS {m ssi ngParaneter |

t askRef used |
unknownPDPI D}
CODE opcode- cancel GPRS}
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-- Direction: gsnSCF —> gprsSSF, Tiner: Tcag
-- This generic operation cancels all previous requests,
-- i.e. all EDPs and reports can be cancelled by the gsnSCF.

Cancel GPRSArg :: = SEQUENCE {
pDPI D [0] PDPI D OPTI ONAL,
}

connect GPRS { PARAMETERS- BOUND: bound} OPERATI ON:: = {
ARGUVENT Connect GPRSAr g { bound}
RETURN RESULT FALSE
ERRORS {m ssi ngPar anet er

par anet er Qut O Range |
unknownPDPI D |
systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }
CODE opcode- connect GPRS}
-- Direction: gsnBSCF -> gprsSSF, Timer: Tcong
-- This operation is used to nodify the Access Point Nanme used when establishing a PDP Context.

Connect GPRSAr g { PARAMETERS- BOUND: bound}: : = SEQUENCE {

accessPoi nt Nane [ 0] AccessPoi nt Nane {bound},
pdpl D [1] PDPID OPTI ONAL,
}
conti nueGPRS OPERATION :: = {
ARGUVENT Cont i nueGPRSAr g
RETURN RESULT FALSE
ERRORS {m ssi ngParaneter |

unknownPDPI D |
unexpect edDat aVal ue}
CODE opcode- cont i nueGPRS}
-- Direction: gsnSCF -> gprsSSF, Tiner: Tcueg

-- This operation is used to request the gprsSSF to proceed with processing at the DP at
-- which it previously suspended processing to await gsnSCF instructions (i.e., proceed to
-- the next point in processing in the Attach/Detach state nodel or PDP Context

-- state nodel) substituting new data fromthe gsnSCF.

Conti nueGPRSArg :: = SEQUENCE {

pDPI D [0] PDPID OPTI ONAL,
}
entityRel easedGPRS { PARAVETERS- BOUND : bound} OPERATION ::= {

ARGUVMENT EntityRel easedGPRSArg {bound}

RETURN RESULT TRUE

ERRORS {m ssi ngParaneter |

t askRef used |
unknownPDPI D}
CODE opcode- enti t yRel easedGPRS}
-- Direction: gprsSSF -> gsnSCF, Tiner: Terg
-- This operation is used when the GPRS Session is detached or a PDP Context is diconnected and
-- the associated event is not armed for reporting.
-- The usage of this operation is independent of the functional entity that initiates the Detach
-- or PDP Context Disconnection and is independent of the cause of the Detach or PDP Cont ext

-- Disconnect.
EntityRel easedGPRSAr g { PARAMETERS- BOUND : bound} ::= SEQUENCE {
gPRSCause [0] GPRSCause {bound},
pDPI D [1] PDPID OPTI ONAL,
}
event Report GPRS { PARAVETERS- BOUND : bound} OPERATION :: = {
ARGUVENT Event Report GPRSAr g { bound}
RETURN RESULT TRUE
ERRORS { unknownPDPI D}
CODE opcode- event Repor t GPRS}

-- Direction gprsSSF -> gsnSCF, Ti mer Tereg

-- This operation is used to notify the gsnSCF of a GPRS session or PDP context rel ated
-- events (e.g. PDP context activation) previously requested by the gsnSCF in a
--  Request Report GPRSEvent oper at i on.

Event Repor t GPRSAr g { PARAVETERS- BOUND : bound}: : = SEQUENCE {

gPRSEvent Type [0] GPRSEvent Type,

m scGPRSI nf o [1] MscCalllnfo DEFAULT {nmessageType request},
gPRSEvent Speci fi cl nformati on [2] GPRSEvent Speci ficlnformation {bound} OPTI ONAL,
pDPI D [ 3] PDPI D OPTI ONAL,

}
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furni shChargl ngl nf or mati onGPRS { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUNVE Fur ni shChar gi ngl nf or mat i onGPRSArg {bound}
RETURN RESULT FALSE
ERRORS {m ssi ngParaneter |

t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er |
unknownPDPI D}
CODE opcode- f ur ni shChar gi ngl nf or mat i onGPRS}
-- Direction: gsnSCF -> gprsSSF, Tinmer: Tfcig
-- This operation is used to request the gprsSSF to generate, register a logical record or to
-- include sone information in the default |ogical GPRS record.
-- The registered logical record is intended for off line charging of the GPRS session
-- or PDP Context.

Fur ni shChar gi ngl nf or nat i onGPRSAr g { PARAMETERS- BOUND : bound}
FCl GPRSBI | | i ngChar gi ngChar act eri sti cs{bound}

i nitial DPGPRS { PARAMETERS- BOUND : bound} OPERATION ::= {

ARGUVENT Initial DPGPRSArg {bound}
RETURN RESULT  FALSE
ERRORS {m ssi ngCust omer Record |

m ssi ngPar anet er |
par anet er Qut O Range |
systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er }

CODE opcode-i ni ti al DPGPRS}

-- Direction gprsSSF -> gsnSCF, Ti ner T, dpg

-- This operation is used by the gprsSSF when a trigger is detected at a DP in the GPRS state
-- machines to request instructions fromthe gsnSCF

I nitial DPGPRSArg { PARAMETERS- BOUND : bound} = SEQUENCE {

servi ceKey Servi ceKey,

gPRSEvent Type 1 GPRSEvent Type,

S| SDN 2] | SDN- AddressStri ng,

i MBI 3] IvSl,

ti meAndTi meZone 4] Ti meAndTi mezone {bound},

gPRSMsCl ass 5] GPRSMSd ass OPTI ONAL,
endUser Addr ess 6] EndUser Addr ess {bound} OPTI ONAL,
qual i tyOrF Servi ce 7] QualityCF Service OPTI ONAL,
accessPoi nt Name 8] AccessPoi nt Nane{ bound} OPTI ONAL,
rout ei ngAreal dentity 9] RAldentity OPTI ONAL,
chargingl D 10] GPRSChar gi ngl D OPTI ONAL,
SGSNCapabi lities 11] SGSNCapabilities OPTI ONAL,
| ocati onl nf or mat i onGPRS 12] Locati onl nf or nat i onGPRS OPTIl ONAL,
pDPlnitiati onType 13] PDPInitiationType OPTI ONAL,
ext ensi ons 14] Extensions {bound} OPTI ONAL,
gGSNAddr ess [15] GSN- Address OPTI ONAL,
secondar yPDP- cont ext [16] NULL OPTI ONAL

-- The RouteingArealdentity paraneter is not used.
-- The receiving entity shall ignore RouteingArealdentity if received.
-- The RouteingArealdentity is conveyed in the Locationlnformati onGPRS paraneter.

rel easeGPRS { PARAMVETERS- BOUND : bound} OPERATION ::= {
ARGUVENT Rel easeGPRSAr g { bound}
RETURN RESULT  FALSE
ERRORS {m ssi ngParaneter |

t askRef used |
unknownPDPI D}
CODE opcode-r el easeGPRS}
-- Direction: gsnSCF -> gprsSSF, Tiner: Trg

-- This operation is used to tear down an existing GPRS session or PDP Context at any phase.

Rel easeGPRSAr g { PARAMETERS- BOUND : bound} ::= SEQUENCE {
gpr sCause [0] GPRSCause {bound},
pDPI D [1] PDPI D OPTI ONAL,
}
request Report GPRSEvent { PARAMETERS- BOUND : bound} OPERATION :: = {
ARGUVENT Request Report GPRSEvent Arg { bound}
RETURN RESULT  FALSE
ERRORS {m ssi ngParaneter |

par anet er Qut Of Range |
systenfailure |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er |
unknownPDPI D}

CODE opcode- r equest Repor t G°PRSEvent }
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-- Direction: gsnSCF -> gprsSSF, Tiner: Trrqe

-- This operation is used to request the gprsSSF to nmonitor for an event (e.g., GPRS events
-- such as attach or PDP Context activiation), then send a notification back to the
-- gsnSCF when the event is detected.

Request Repor t GPRSEvent Arg { PARAMETERS- BOUND : bound} ::= SEQUENCE {
gPRSEvent [0] SEQUENCE Sl ZE (1..bound. &untX GPRSEvent s) OF GPRSEvent,

pDPI D [1] PDPID OPTI ONAL,

}
-- Indicates the GPRS rel ated events for notification.

Reset Ti mer GPRS OPERATI ON :: = {
ARGUVENT Reset Ti mer GPRSAr g
RETURN RESULT  FALSE
ERRORS {m ssi ngParaneter |

par anet er Qut Of Range |
t askRef used |
unexpect edConponent Sequence |
unexpect edDat aVal ue |
unexpect edPar anet er |
unknownPDPI D}
CODE opcode- r eset Ti mer GPRS}
-- Direction: gsnSCF —> gprsSSF, Tinmer: Trtg
-- This operation is used to request the gprsSSF to refresh an application timer in the gprsSSF.

Reset Ti mer GPRSArg :: = SEQUENCE {
tinmerl D [0] TimerlD DEFAULT t ssf,
tinerval ue [1] Ti mer Val ue,
}

sendChar gi ngl nf or mat i onGPRS { PARAMETERS- BOUND: bound} OPERATION :: = {
ARGUVENT SendChar gi ngl nf ormati onGPRSArg { bound}
RETURN RESULT  FALSE
ERRORS {m ssi ngParaneter |

unexpect edConponent Sequence |
unexpect edPar anet er |
par anet er Qut O Range |
systenfailure |
t askRef used |
unexpect edDat aVal ue |
unknownPDPI D}
CODE opcode- sendChar gi ngl nf or mat i onGPRS}
-- Direction: gsnBSCF -> gprsSSF, Tiner: Tgcj
-- This operation is used to instruct the gprsSSF on the charging information which the
-- gprsSSF shall send to the Mobile Station by nmeans of GSM access signalling.

SendChar gi ngl nf or mat i onGPRSAr g { PARAMVETERS- BOUND: bound}:: = SEQUENCE {
sCl GPRSBi | | i ngChar gi ngChar acteristics [0] SCIGPRSBi | |ingChargingCharacteristics { bound},

}
END

CAP- GPRS- Ref er enceNunber {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
umt s- net wor k(1) nodul es(3) cap-di al oguel nformati on(111) version3(2)}
DEFINITIONS ::= BEG N

EXPORTS
i d- CAP- GPRS- Ref er enceNunber,
CAP- GPRS- Ref er enceNunber - Abst r act - Synt ax;

| MPORTS

I nteger4
FROM CS1- Dat aTypes {ccitt(0) identified-organization(4) etsi(0) inDomain(1l) in-network(1)
modul es(0) csl-datatypes(2) versionl(0)}

1

i d- CAP- GPRS- Ref er enceNunber OBJECT IDENTIFIER ::= {ccitt(0) identified-organization(4) etsi(0)
nmobi | eDomai n(0) unts-network(1l) as(1l) cap- GPRS- Ref erenceNunber (5) version3(2)}
CAP- GPRS- Ref er enceNunber - Abst r act - Synt ax ABSTRACT- SYNTAX :: = { CAP- GPRS- Ref er enceNunber | DENTI FI ED BY
i d- CAP- GPRS- Ref er enceNunber }
CAP- GPRS- Ref er enceNunber :: = SEQUENCE {
desti nati onRef erence [0] Integerd OPTIl ONAL,
ori gi nati onRef erence [1] Integer4 OPTI ONAL

}
-- This paraneter is used to identify the relationship between SGSN and the gsnSCF.
END -- of CAP-GPRS- Ref er enceNunber
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8.1.1 Operation timers

The following value ranges apply for operation specific timersin CAP:

short: 1 to 20 seconds;
medium: 1 to 60 seconds;
long: 1 second to 30 minutes

Table 8-1 lists all operation timers and the value range for each timer. The definitive value for each operation timer may
be network specific and has to be defined by the network operator.

Table 8-1: Operation timers and their value range

Operation Name Timer value
ActivityTestGPRST Tatg Short
ApplyChargingGPRS Tacg Short
ApplyChargingReportGPRS Tacrg Short
CancelGPRS Tcag Short
ConnectGPRS Tcong Short
ContinueGPRS Tcueg Short
EntityReleasedGPRS Terg Short
EventReportGPRS Tereg Short
FurnishChargingInformationGPRS Ticig Short
InitialDPGPRS Tidpg Short
ReleaseGPRS Trg Short
RequestReportGPRSEvent Trrqe Short
ResetTimerGPRS Trg Short
SendChargingInformationGPRS Tscig Short

8.2 gsmSCF/gprsSSF contracts, packages and ACs

8.2.1  gprsSSF/gsmSCF ASN.1 module

CAP- gpr sSSF- gsnSCF- pkgs-contracts-acs {ccitt(0) identified-organi zation(4) etsi(0) nobil eDomai n(0)
unt s- networ k(1) nodul es(3) cap-gprsSSF- gsnSCF- pkgs- contract s-acs(108) version3(2)}

DEFINITIONS ::= BEG N

-- This nmodul e specifies the Operation Packages, Contracts, Application Contexts
-- and Abstract Syntaxes used for the gprsSSF — gsnSCF interface, for the
-- control of GPRS.

-- The table in section 2.1 lists the specifications that contain the nodul es
-- that are used by CAP.

I MPORTS

PARAMETERS- BOUND,
cAPSpeci fi cBoundSet
FROM CAP- cl asses cl asses

CONTRACT,
OPERATI ON- PACKAGE,
OPERATI ON
FROM Renot e- Oper ati ons- | nf or mati on- Ooj ects ros-1nformati onObj ects

TCMvessage {}
FROM TCAPMessages tc- Messages

APPLI CATI ON- CONTEXT,
di al ogue- abstract - synt ax
FROM TC- Not at i on- Ext ensi ons t c- Not ati onExt ensi ons

activityTest GPRS,
appl yChar gi ngGPRS,
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appl yChar gi ngRepor t GPRS,

cancel GPRS,

connect GPRS {},

conti nueGPRS,

entityRel easedGPRS {},

furni shChar gi ngl nformati onGPRS {},

initial DPGPRS {},

rel easeGPRS {},

event Report GPRS {},

request Report GPRSEvent {},

reset Ti mer GPRS,

sendChar gi ngl nf or mat i onGPRS {}
FROM CAP- gpr s SSF- gsn5CF- ops- ar gs gpr sSSF- gsnSCF- Oper at i ons

i d- ac- CAP- gpr sSSF- gsnSCF- AC,

i d- ac- CAP- gsnSCF- gpr sSSF- AC,

i d- cap3Gpr sSsf TogsnScf,

i d- cap3Gsntcf ToGopr sSsf,

i d- as- gpr sSSF- gsnSCF- AS,

i d- as- gsnSCF- gpr sSSF- AS,

i d- package- gprsScf Acti vati on,

i d- package- gpr sConnect,

i d- package- gprsConti nue,

i d- package- gpr sRel ease,

i d- package- gpr sEvent Handl i ng,

i d- package- gpr sExcepti onl nformati on,

i d- package- gpr sTi ner,

i d- package-gprsBilling,

i d- package- gpr sChar gi ng,

i d- package- gpr sChar geAdvi ce,

i d- package- gprsActivityTest,

i d- package- gpr sCancel ,

cl asses,

ros- | nformati onObj ect s,

t c- Messages,

t c- Not at i onExt ensi ons,

gpr sSSF- gsnSCF- Oper at i ons
FROM CAP- obj ect-identifiers {ccitt(0) identified-organization(4) etsi(0) nobil eDonai n(0)
unmt s- net wor k(1) nodul es(3) cap-object-identifiers(100) version3(2)}

1

-- Application Contexts

cap3- gprssf-scf AC APPLI CATI ON- CONTEXT :: = {
CONTRACT cap3Gpr sSsf ToScf
DI ALOGUE MODE structured
ABSTRACT SYNTAXES {di al ogue- abstract-syntax |
gpr sSSF- gsnSCFAbst r act Synt ax}
APPLI CATI ON CONTEXT NANE i d- ac- CAP- gpr s SSF- gsnSCF- AC}
cap3- gsrrscf gpr sssf AC APPLI CATI ON- CONTEXT :: = {
CONTRA cap3Gsnicf ToQJr sSsf
DI ALOGUE MODE structured
ABSTRACT SYNTAXES {di al ogue- abstract-syntax |
gsnBCF- gpr sSSFAbst r act Synt ax}
APPLI CATI ON CONTEXT NAME I d- ac- CAP- gsnSCF- gpr sSSF- AC}
-- Contracts

cap3CGpr sSsf ToScf CONTRACT :: =
-- dialogue initiated by gprsSSF with I nitial DPGPRS, ApplyChargi ngReport GPRS,
-- EntityRel easeGPRS and Event Report GPRS Operati ons
I' NI TI ATOR CONSUMER OF {gprsScfActivati onPackage {cAPSpeci fi cBoundSet} |
gpr sEvent Handl i ngPackage {cAPSpecificBoundSet} |
gpr sChar gi ngPackage |
gpr sExcepti onl nf or mat i onPackage {cAPSpeci fi cBoundSet}}
RESPONDER CONSUMER OF {gprsConnect Package {cAPSpeci fi cBoundSet }
gpr sProcessi ngPackage |
gpr sRel easePackage {cAPSpecificBoundSet} |
gpr sEvent Handl i ngPackage {cAPSpecificBoundSet} |
gpr sTi mer Package |
gprsBi |l li ngPackage {cAPSpecificBoundSet} |
gpr sChar gi ngPackage |
gpr sCancel Package |
gpr sChar geAdvi cePackage {cAPSpeci fi cBoundSet}}
ID I d- cap3Gpr sSsf Togsntcf }

cap3Gsnief ToGor sSsf CONTRACT :: = {
-- dialogue initiated by gsrrSCF wi th Appl yChargi nGPRS, Acti vityTest GPRS,
-- Cancel GPRS, Furni shChargi ngl nformati onGPRS, Rel easeGPRS,
-- Request Report GPRSEvent and SendChar gi ngl nf or mat i onGPRS Oper ati ons
I NI TI ATOR CONSUMER OF {gprsRel easePackage {cAPSpeci fi cBoundSet }
gpr sEvent Handl i ngPackage {cAPSpeci ficBoundSet} |
gprsBi |l i ngPackage {cAPSpecificBoundSet} |
gpr sChar gi ngPackage |
gprsActivi tyTest Package |
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gpr sCancel Package |
gpr sChar geAdvi cePackage {cAPSpeci fi cBoundSet}}
1D i d- cap3Gsntcf ToGopr sSsf }

-- QOperation Packages

gprsScf Acti vati onPackage { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {initial DPGPRS {bound}}
ID i d- package- gprsScf Acti vati on}

gpr sConnect Package { PARAVETERS- BOUND : bound} OPERATI ON- PACKACE :: = {
CONSUMER | NVOKES {connect GPRS {bound}}
ID i d- package- gpr sConnect }

gpr sProcessi ngPackage OPERATI ON- PACKAGE :: = {
CONSUVER | NVOKES {conti nueGPRS }
1D i d- package- gpr sCont i nue}

gpr sRel easePackage { PARAVMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {rel easeGPRS {bound}}
ID i d- package- gpr sRel ease}

gpr sEvent Handl i ngPackage { PARAVETERS- BOUND : bound} OPERATI ON- PACKACE :: = {
CONSUMER | NVOKES {request Report GPRSEvent {bound}}
SUPPLI ER | NVOKES {event Report GPRS {bound}}
1D i d- package- gpr sEvent Handl i ng}

gpr sExcepti onl nf or mat i onPackage { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {entityRel easedGPRS {bound}}
ID i d- package- gpr sExcepti onl nf or mati on}

gpr sTi mer Package OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {reset Ti mer GPRS }
ID i d- package- gprsTi ner}

gprsBi |l | i ngPackage { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {f urni shChar gi ngl nf ormati onGPRS {bound}}
1D i d- package-gprsBilling}

gpr sChar gi ngPackage { PARAVETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {appl yChar gi ngGPRS { bound}}
SUPPLI ER | NVOKES {appl yChar gi ngRepor t GPRS {bound}}
1D i d- package- gpr sChar gi ng}

gpr sChar geAdvi cePackage { PARAMETERS- BOUND : bound} OPERATI ON- PACKAGE :: = {
CONSUMER | NVOKES {sendChar gi ngl nf or mati onGPRS {bound}}

1D i d- package- gpr sChar geAdvi ce}
gprsActivi tyTest Package OPERATI ON- PACKAGE :: = {

CONSUMER | NVOKES {activityTest GPRS}

ID i d- package- gprsActivityTest}
gpr sCancel Package OPERATI ON- PACKAGE :: = {

CONSUVER | NVOKES {cancel GPRS }

ID i d- package- gpr sCancel }

-- Abstract Syntaxes

gpr sSSF- gsnSCFAbst r act Synt ax ABSTRACT- SYNTAX :: = {
Gener i cGpr sSSF- gsnSCF- PDUs
| DENTI FI ED BY id-as- gprsSSF- gsnSCF- AS}

Generi cGr sSSF- gsnSCF- PDUs : : = TCMessage {{ Gpr sSsf ToGsnScf | nvokabl e},
{ Gor sSsf ToGsncf Ret ur nabl e} }

Gpr sSsf ToGsnBcf | nvokabl e OPERATION :: = {
activityTest GPRS |
appl yChar gi ngGPRS |
appl yChar gi ngReport GPRS |
cancel GPRS |
connect GPRS {cAPSpeci fi cBoundSet} |
entityRel easedGPRS {cAPSpeci fi cBoundSet} |
event Report GPRS {cAPSpeci fi cBoundSet} |
f urni shChar gi ngl nf or mati onGPRS {cAPSpeci fi cBoundSet} |
initial DPGPRS {cAPSpeci fi cBoundSet} |
rel easeGPRS { cAPSpeci fi cBoundSet }
request Report GPRSEvent {cAPSpeci fi cBoundSet} |
reset Ti mer GPRS |
sendChar gi ngl nf or mat i onGPRS { cAPSpeci fi cBoundSet }}

Gpr sSsf ToGsnScf Ret ur nabl e OPERATION :: = {
activityTest GPRS |
appl yChar gi ngGPRS |
appl yChar gi ngReport GPRS |
cancel GPRS |
connect GPRS {cAPSpeci fi cBoundSet} |
conti nueGPRS |
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entityRel easedGPRS {cAPSpeci fi cBoundSet} |

f urni shChar gi ngl nf or mati onGPRS {cAPSpeci f i cBoundSet } |
initial DPGPRS {cAPSpeci fi cBoundSet } |

rel easeGPRS {cAPSpeci fi cBoundSet }

request Report GPRSEvent {cAPSpeci fi cBoundSet }|

reset Ti mer GPRS |

sendChar gi ngl nf or mati onGPRS { cAPSpeci fi cBoundSet } }

gsnBCF- gpr sSSFCGener i cAbst ract Synt ax ABSTRACT- SYNTAX :: = {
Gener i cGsnSCF- gpr s SSF- PDUs
| DENTI FI ED BY i d-as- gsnBCF- gpr sSSF- AS}

Generi cGsnSCF- gpr sSSF- PDUs : : = TCMessage {{GsntScf ToGpr sSsf | nvokabl e}, {GsnBScf ToGpr sSsf Ret ur nabl e} }

Gsniscf ToGopr sSsf | nvokabl e OPERATION :: = {
activityTest GPRS |
appl yChar gi ngGPRS |
cancel GPRS |
furni shChar gi ngl nf or mati onGPRS { cAPSpeci fi cBoundSet } |
rel easeGPRS {cAPSpeci fi cBoundSet } |
request Report GPRSEvent {cAPSpeci fi1 cBoundSet}|
sendChar gi ngl nf or mati onGPRS { cAPSpeci fi cBoundSet }}

Gsniscf ToGopr sSsf Ret ur nabl e OPERATION :: = {
activityTest GPRS |
appl yChar gi ngGPRS |
cancel GPRS |
furni shChar gi ngl nf or mati onGPRS { cAPSpeci fi cBoundSet } |
rel easeGPRS {cAPSpeci fi cBoundSet } |
request Report GPRSEvent {cAPSpeci fi1 cBoundSet}|
sendChar gi ngl nf or mati onGPRS { cAPSpeci fi cBoundSet }}

END
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9 Application Entity procedures

The description of the application entity procedures for CAMEL Phase 3 can be found in 3GPP TS 23.078 [7].
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10 Error procedures

This clause defines the generic error procedures for the CAP. The error procedure descriptions have been divided in two
subclauses, section 10.1 listing the errors related to CAP operations and section 10.2 listing the errors related to error
conditionsin the different FEs which are not directly related to the CAP operations.

The gsmSSF states which are referred to in this clause are described in 3GPP TS 23.078 [7]. The operations
PlayAnnouncement, PromptAndCollectUserlnformation and SpecialisedResourceReport refer to states in the gsmSRF
SRSM which are described in ETSI ETS 300 374-1 [24] aswell asto statesin 3GPP TS 23.078 [7].

10.1  Operation related error procedures

[Edi t or' s not e: | suggest we remove the list of operations per error, for which the respective error may be used. It
serves no purpose; it is duplication of specification; it leads to errors.]

The following subclauses define the generic error handling for the operation related errors. The errors are defined as
operation errorsin subclauses 6, 7 and 8. Errors which have a specific procedure for an operation are described in
clause 11 with the detailed procedure of the related operation.

The TC services which are used for reporting operation errors are described in section 14.1. All errors, which can be
detected by the ASN.1 decoder, already may have been detected during the decoding of the TC message and indicated
by the TC error indication "MistypedParameter” in the TC-U-Reject.

10.1.1 Canceled

10.1.1.1 General Description

10.1.1.1.1 Error description

The Error "Canceled" gives an indication to the gsmSCF that the cancellation of a specific Operation, as requested by the
gsmSCF, has been successful. The gsmSCF is able to cancel only certain predefined gsmSCF - gsmSRF Operations.

10.1.1.2 Operations gsmSCF->gsmSRF
PlayAnnouncement

PromptAndCollectUserInformation

Procedures at responding entity (gsmSRF)

A) Receiving Cancel

Precondition:  SRSM state 3 User Interaction.
[Editor's note: why do we mention the numerical value for the SRSM state "User Interaction”
here? We don’t do that for e.g. the gsm_SSME_FSM.]

Postcondition: SRSM state 3 User Interaction.

Theindicated PlayAnnouncement or PromptAndCollectUserlnformation is terminated if it is presently executing or
deleted from the buffer. If the indicated PlayAnnouncement or PromptAndCollectUserInformation is already executed,
then this causes afailure ("Cancel Failed").

B) Sending Cancel Error
Precondition: SRSM state 3 User Interaction.

Postcondition: SRSM state 3 User Interaction.
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After returning the "Canceled" Error the gsmSRF FSM staysin the same state. The execution of the indicated
PlayAnnouncement or PromptAndCollectUserInformation is aborted, i.e., the gsmSRF remains connected and the next
PlayAnnouncement or PromptAndCollectUserInformation is executed if available.

10.1.2 CancelFailed

10.1.2.1 General description

10.1.2.1.1 Error description

This Error isreturned by Cancel if the canceling of an Operation, as requested by the gsmSCF, was not successful.
Possible failure reasons are:

0 unknownOperation, when the Invokel D of the operation to cancel is not known to gsmSRF (this may aso
happen in the case the operation has already been completed);

1 tooLate, when the invokel D is known but the execution of the operation isin a state that it cannot be canceled
anymore. For instance the announcement is finished but the SpecializedResourceReport has not been sent to the
gsmSCF yet. The conditions for the occurrence of failure reason "toolL ate" may be implementation dependent;

2 operationNotCancellable, when the invokel D points to an Operation that the gsmSCF is not allowed to cancel.

10.1.2.1.2 Argument description

[Editor's note: why do we state the Parameter definition here? It is a copy of the ASN.1 syntax. As such it
does not add any value and it may lead to errors.]

PARAMETER SEQUENCE {
probl em [0] ENUMERATED ({
unknownQper ati on (0),
tooLate (1),
oper ati onNot Cancel | able (2)},
operation [1] I'nvokel D

- The operation failed to be cancel ed.

10.1.2.2 Operations gsmSCF->gsmSRF
Cancel
Procedures at responding entity (gsmSRF)

A) Receiving Cancel. However, the indicated PlayAnnouncement or PromptAndCollectUserlnformation is not known,
or aready executed. This causes afailure, CancelFailed.

Precondition: SRSM state User Interaction.

Postcondition: SRSM state User Interaction or
SRSM state Idle.

B) Sending Cancel Failed Error

Precondition: SRSM state  User Interaction or
SRSM state Idle.

Postcondition: SRSM state User Interaction or
SRSM state Idle.

After returning the CancelFailed the gsmSRF FSM staysin the same state.
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10.1.3 ETCFailed

10.1.3.1 General description

10.1.3.1.1 Error description

ETCFailed isan error from gsmSSF to gsmSCF, indicating the fact that the establishment of atemporary connection to
an assisting gsmSSF or gsmSRF was not successful (e.g., receiving a"Backwards Release" after sending an |AM).

10.1.3.2 Operations gsmSCF->gsmSSF
EstablishTemporaryConnection
Procedures at responding entity (gsmSSF)

A gsmSSF receives EstablishTemporaryConnection from a gsmSCF but the establishment of the connection fails,
resultsin returning an ETCFailed Error to the gsmSCF-.

Precondition:  gsmSSF FSM statec  "Waiting_for_Instructions".
Postcondition:  gsmSSF FSM statec  "Waiting_for_Instructions".

No further error treatment.

10.1.4 ImproperCallerResponse
10.1.4.1 General description

10.1.4.1.1 Error description
The format of the user input has been checked by the gsmSRF and does not correspond to the required format asit was
defined in the initiating Operation.
10.1.4.2 Operations gsmSCF—>gsmSRF
PromptAndCollectUserInformation
Procedures at responding entity (gsmSRF)
A) gsmSRF receives PromptAndCollectUserl nformation

Precondition: SRSM state 2 Connected or
SRSM state 3 User Interaction.

Postcondition:  SRSM state 3 User Interaction.

B) response from caller is not correct, gsmSRF returns ImproperCallerResponse to gsmSCF
Precondition:  SRSM state 3 User Interaction.
Postcondition:  SRSM state 3 User I nteraction.

gsmSRF waits for a new Operation from gsmSCF. This may be a new PromptAndCollectUserInformation or
PlayAnnouncement.
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10.1.5 MissingCustomerRecord
10.1.5.1 General description

10.1.5.1.1 Error description

Thiserror is sent by the gsmSCF to the gsmSSF, gprsSSF or the gsmSRF, if the SLP could not be found in the gsmSCF,
because the required customer record does not exist, or the requested SLPI, indicated by the correlationID in
"AssistReguesti nstructions' does not exist anymore.

10.1.5.2 Operations gsmSSF->gsmSCF
AssistRequestI nstructions

Initia DP

Procedur es at invoking entity (gsmSSF)

A) Sending Operation

Precondition:  gsmSSF FSM state "Trigger processing” or
gsmSSF FSM state  "Waiting_for_Instructions’; in the assistingSSP case.

Postcondition:  gsmSSF FSM state "Waiting_for_Instructions”.
gsSMSSF FSM state  "Waiting_for_Instructions'; in the assistingSSP case.

B) gsmSSF receives Error "MissingCustomerRecord”

Precondition:  gsmSSF FSM state "Waiting_for_Instructions' or
gsmSSF FSM state  "Waiting_for_Instructions’; in the assistingSSP case.

Postcondition:  gsmSSF FSM state  "Idl€" or
gsSMSSF FSM state  "Idle"; in the assistingSSP case.

The GMSC or VM SC handles the call in accordance with the Default Call Handling parameter of the valid CSI.

10.1.5.3 Operations gsmSRF->gsmSCF

AssistRequest] nstructions

Procedures at invoking entity (gsmSRF)

A) Sending Operation
Precondition:  SRSM state Connected.
Postcondition:  SRSM state Connected.

B) gsmSRF receives Error "MissingCustomerRecord"
Precondition:  SRSM state Connected.
Postcondition:  SRSM state Idle.

gsmSRF initiated Disconnect.

10.1.5.4 Operations smsSSF>gsmSCF
SM S Related
Initia DPSM S

Procedures at invoking entity (smsSSF)
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A) Sending Operation
Precondition:  smsSSF FSM state "Waiting_for_Instructions".
Postcondition:  smsSSF FSM state "Waiting_for_Instructions’.
B) gprsSSF/gsmSSF receives Error "MissingCustomerRecord"
Precondition:  smsSSF FSM state "Waiting_for_Instructions".

Postcondition:  smsSSF FSM state "ldle".

10.1.5.5 Operations gprsSSF>gsmSCF
GPRS Related
Initia DPGPRS
Procedures at invoking entity (gpr sSSF)
A) Sending Operation
Precondition:  gprsSSF FSM state "Waiting_for_Instructions".
Postcondition:  gprsSSF FSM state "Waiting_for_Instructions".
B) gprsSSF receives Error "MissingCustomerRecord"
Precondition:  gprsSSF FSM state "Waiting_for_Instructions".

Postcondition:  gprsSSF FSM state "ldle".

10.1.6 MissingParameter
10.1.6.1 General description

10.1.6.1.1 Error description

Thereisan Error in the received Operation argument. The responding entity cannot start to process the requested
Operation because the argument is incorrect: an expected optional parameter which is essential for the application is not
included in the Operation argument.

10.1.6.2 Operations gsmSCF->gsmSSF
Call Associated/Non Call Processing
ApplyCharging
CallInformationRequest
DisconnectLeg

FurnishChargingl nformation
InitiateCall Attempt

Moveleg

PlayTone

RequestReportBCSM Event
RequestNotificationChargingEvent

ResetTimer
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SendCharginglnformation

SplitLeg

Call Associated/Call Processing

Connect

ConnectToResource

ContinueWithArgument
DisconnectForwardConnectionWithArgument
EstablishTemporaryConnection
Procedures at responding entity (gsmSSF)

Precondition: (1) gsmSSF FSM appropriate state
(2) gsmSSF FSM Call associated operation received, appropriate event occurred
(3) gsmSSME FSM appropriate state
(4) gsmSSME FSM Non call associated operation received, appropriate event

Postcondition: (1) No gsmSSF FSM transition to the same state
(2) gsmSSME FSM transition to theinitial state (i.e., before receiving the erroneous operation)

The gsmSSF FSM detects the error in the received operation. The Error parameter is returned to inform the gsmSCF of
this situation.

10.1.6.3 Operations gsmSSF->gsmSCF

ApplyChargingReport

AssistRequestI nstructions

Initia DP

Procedur es at invoking entity (gsmSSF)

A) Sending Operation
Precondition:  gsmSSF FSM any state in which the above operations can be transferred
Postcondition:  gsmSSF FSM any state as result of the transfer of any of the above operations

B) gsmSSF receives Error "MissingParameter"
Precondition:  gsmSSF FSM any state as result of the transfer of any of the above operations
Postcondition:  gsmSSF FSM state a"ldle"

After receiving this Error, the gsmSSF FSM returnsto the state "Idle", the GMSC or VM SC handlesthe call in
accordance with the Default Call Handling parameter of the valid CSl. In the case of an assisting gsmSSF, the
temporary connection is released by the assisting gsmSSF.

10.1.6.4 Operations gsmSCF->gsmSRF
PlayAnnouncement

PromptAndCollectUserInformation

Procedures at responding entity (gsmSRF)

Precondition: SRSM state "Connected”; or
SRSM state  "User Interaction”
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Postcondition: SRSM state "User Interaction”

The SRSM detects that a required parameter is not present in the Operation argument. The Error parameter
MissingParameter is used to inform the gsmSCF of this situation. The gsmSCF should take the appropriate actions to
treat this error.

10.1.6.5 Operations gsmSRF—>gsmSCF
AssistRequest] nstructions
Procedures at invoking entity (gsmSRF)
A) Sending Operation
Precondition:  SRSM state "Connected".
Postcondition:  SRSM state "Connected".
B) Receiving Error
Precondition:  SRSM state "Connected".
Postcondition:  SRSM state  "ldle".

The gsmSCF detects the error in the received operation. The Error parameter is used to inform the gsmSRF of this
situation. The SL and maintenance functions are informed. The gsmSCF might try another gsmSRF, route the call or
release the call (SL dependent).

10.1.6.6 Operations smsSSF->gsmSCF

SM S Related

Initiad DPSMS

Procedures at invoking entity (smsSSF)

A) Sending Operation
Precondition:  smsSSF state "WaitingForlnstructions'.
Postcondition:  smsSSF state "WaitingForlnstructions'.

B) Receiving Error
Precondition:  smsSSFstate "WaitingForlnstructions'.
Postcondition:  smsSSFstate "ldle".

After receiving this error, the smsSSF FSM transits to the state "ldl€", the SGSN or VM SC handles the Short Message
in accordance with the Default Handling parameter of the valid CSl.

10.1.6.7 Operations gsmSCF - smsSSF
SM S Related

ConnectSM S

FurnishCharginglnformationSM S

RequestReportSM SEvent

ResetTimerSM S

Procedures at responding entity (smsSSF)
precondition:
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(1) smsSSF  appropriate state.

(2) smsSSF  SM S associated operation received, appropriate event occurred.
postcondition:

(1) smsSSF transition to the same state.

The smsSSF detects the error in the received operation. The error parameter is returned to inform the gsmSCF of this
situation.

10.1.6.8 Operations gprsSSF>gsmSCF
GPRS Related
ApplyChargingReportGPRS
EntityReleasedGPRS
Initia DPGPRS
Procedures at invoking entity (gpr sSSF)
A) Sending Operation
Precondition:  gprsSSF state  "WaitingForlnstructions'.
Postcondition:  gprsSSF state  "WaitingForlnstructions'.
B) Receiving Error
Precondition:  gprsSSF state  "WaitingForlnstructions'.
Postcondition:  gprsSSF state  "ldle".
After receiving this error, the gprsSSF FSM transits to the state "1dle”, the SGSN handles the PDP Context in
accordance with the Default Handling parameter of the valid CSl.
10.1.6.9 Operations gsmSCF->gprsSSF
GPRS Related
ApplyChargingGPRS
Cancel GPRSConnectGPRS
ContinueGPRS
FurnishChargingl nformationGPRS
ReleaseGPRS
RequestReportGPRSEvent
ResetTimerGPRS
SendCharginglnformationGPRS
Procedures at responding entity (gpr sSSF)
precondition:
(1) gprsSSF  appropriate state.
(2) gprsSSF  operation received, appropriate event occurred.

postcondition:
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(1) gprsSSF  transition to the same state.

The gprsSSF detects the error in the received operation. The error parameter is returned to inform the gsmSCF of this
Situation.

10.1.7 ParameterOutOfRange
10.1.7.1 General description

10.1.7.1.1 Error description

The responding entity cannot start the processing of the requested Operation because an Error in a parameter of the
Operation argument is detected: a parameter value is out of range.

10.1.7.2 Operations gsmSCF->gsmSSF
Call Associated/Non Call Processing
ApplyCharging
CallInformationRequest

InitiateCall Attempt

PlayTone

RequestReportBCSM Event
RequestNotificationChargingEvent
ResetTimer
SendCharginglnformation

Call Associated/Call Processing
Connect

ContinueWithArgument

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.7.3 Operations gsmSSF->gsmSCF
ApplyChargingReport
Initial DP

Refer to subclause 10.1.6 MissingParameter for the appropriate error procedures.

10.1.7.4 Operations gsmSCF->gsmSRF
PlayAnnouncement
PromptAndCollectUserInformation

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.7.5 Operations smsSSF - gsmSCF
SM S Related
Initia DPSM S
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Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.7.6 Operations gsmSCF->smsSSF
SM S Related

ConnectSM S

RequestReportSM SEvent

ResetTimerSMS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.7.7 Operations gprsSSF >gsmSCF
GPRS Related

ApplyChargingReportGPRS

Initial DPGPRS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.7.8 Operations gsmSCF->gprsSSF
GPRS Related

ApplyChargingGPRS

ConnectGPRS

RequestReportGPRSEvent

ResetTimerGPRS

SendCharginglnformationGPRS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.8 RequestedInfoError

10.1.8.1 General description

10.1.8.1.1 Error description

The RequestedinfoError is an immediate response to the Calll nformationRequest operation, indicating that the
reguested information is not known to the gsmSSF or is not available.

10.1.8.1.2 Argument description

[Edi t or' s not e: why do we state the Parameter definition here? It is a copy of the ASN.1 syntax. As such it does
not add any value and it may lead to errors.]

PARAMETER ENUMERATED {
unknownRequest edl nfo(1),
request edl nf oNot Avai | abl e( 2)

- other values not specified

10.1.8.2 Operations gsmSCF—->gsmSSF

CallInformationRequest
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Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.9 SystemFailure
10.1.9.1 General description

10.1.9.1.1 Error description

Thiserror isreturned by a PE if it was not able to fulfill a specific task as requested by an operation, and recovery is not
expected to be completed within the current call instance.

10.1.9.2 Argument description

[Edi t or' s not e: why do we state the Parameter definition here? It is a copy of the ASN.1 syntax. As such it does
not add any value and it may lead to errors.]

PARANMVETER
Unavai | abl eNet wor kResour ce

Unavai | abl eNet wor kResour ce :: = ENUMERATED {
Unavai | abl eResour ces ,
Conponent Fai l ure
Basi cCal | Processi ngExcepti on
Resour ceSt at usFai l ure
EndUser Fai | ure

}

A~~~
A WNEF O
T

10.1.9.3 Operations gsmSCF->gsmSSF
Call Associated/Non Call Processing
ApplyCharging

CallInformationRequest

DisconnectL egl nitiateCall Attempt

Movel eg

PlayTone

RequestReportBCSM Event
RequestNotificationChargingEvent
SendCharginglnformation

SplitLeg

Call Associated/Call Processing

Connect

ConnectToResource
DisconnectForwardConnection
DisconnectForwardConnectionWithArgument
EstablishTemporaryConnection

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.9.4 Operations gsmSSF->gsmSCF
ApplyChargingReport
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AssistRequestI nstructions
Initia DP

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.9.5 Operations gsmSCF->gsmSRF
PlayAnnouncement

PromptAndCollectUserInformation

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.9.6 Operations gsmSRF->gsmSCF
AssistRequest] nstructions

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.9.7 Operations smsSSF->gsmSCF
SM S Related
InitiaAl DPSMS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.9.8 Operations gsmSCF->smsSSF
SM S Related

ConnectSM'S

RequestReportSM SEvent

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.9.9 Operations gprsSSF ->gsmSCF
GPRS Related

ApplyChargingReportGPRS

Initiad DPGPRS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.9.10 Operations gsmSCF->gprsSSF
GPRS Related

ApplyChargingGPRS

ConnectGPRS

RequestReportGPRSEvent
SendCharginglnformationGPRS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.
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10.1.10 TaskRefused
10.1.10.1 General description

10.1.10.1.1 Error description

This Error is returned by a PE if it was not able to fulfill a specific task as requested by an operation, and recovery is
expected to be completed within the current call instance.

10.1.10.1.2 Argument description

[Edi t or' s not e: why do we state the Parameter definition here? It is a copy of the ASN.1 syntax. As such it does
not add any value and it may lead to errors.]

PARAMETER ENUMERATED {
Generic (0),
Unobt ai nabl e (1),
Congesti on (2)

10.1.10.2 Operations gsmSCF->gsmSSF
Call Associated/Non Call Processing
ApplyCharging

CallInformationRequest

Cancel

DisconnectLeg

FurnishCharginglnformation

InitiateCall Attempt

Moveleg

RequestReportBCSM Event
RequestNotificationChargingEvent
ResetTimer

SendCharginglnformation

SplitLeg

Call Associated/Call Processing

Connect

ConnectToResource
DisconnectForwardConnection
DisconnectForwardConnectionWithArgument
EstablishTemporaryConnection

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.10.3 Operations gsmSSF->gsmSCF
ApplyChargingReport

3GPP



Release-5 109

AssistRequestI nstructions
Initia DP

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.10.4 Operations gsmSCF->gsmSRF
Cancel
PlayAnnouncement

PromptAndCollectUserInformation

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.10.5 Operations gsmSRF->gsmSCF
AssistRequestI nstructions

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.10.6 Operations smsSSF->gsmSCF
SM S Related
Initia DPSM S

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.10.7 Operations gsmSCF->smsSSF
SM S Related

ConnectSM S

FurnishCharginglnformationSM S

RequestReportSM SEvent

ResetTimerSM S

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.10.8 Operations gprsSSF ->gsmSCF
GPRS Related

ApplyChargingReportGPRS

EntityReleasedGPRS

Initial DPGPRS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.10.9 Operations gsmSCF—>gprsSSF
GPRS Related

ApplyChargingGPRS

Cancel GPRS
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ConnectGPRS

FurnishChatgingl nformationGPRS
ReleaseGPRS
RequestReportGPRSEvent
ResetTimerGPRS
SendCharginglnformationGPRS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.11 UnavailableResource
10.1.11.1 General description

10.1.11.1.1 Error description

The gsmSRF is not able to perform its function (i.e., play a certain announcement and/or collect specific user
information), and cannot be replaced. A reattempt is not possible.

10.1.11.2 Operations gsmSCF->gsmSRF

PlayAnnouncement

PromptAndCollectUserInformation

Procedures at responding entity (gsmSRF)

A) gsmSRF receiving PlayAnnouncement or PromptAndCollectUserlnformation

Precondition:  SRSM state 2 Connected; if initial PlayAnnouncement or PromptAndCollectUserInformation. Or
SRSM state 3 User Interaction; if not initial PlayAnnouncement or
PromptAndCollectUserInformation.

B) gsmSRF is not able to perform its function (and cannot be replaced). gsmSRF sends UnavailableResource.
Precondition:  SRSM state 3 User Interaction.

Postcondition: SRSM state 3 User Interaction.

10.1.12 UnexpectedComponentSequence
10.1.12.1 General description

10.1.12.1.1 Error description

The responding entity cannot start the processing of the requested operation because a SACF or MACF rule is violated,
or the operation could not be processed in the current state of the FSM.

10.1.12.2 Operations gsmSCF->gsmSSF
Call Associated/Non Call Processing
ApplyCharging

CallInformationRequest

DisconnectLeg
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FurnishChargingl nformation
InitiateCall Attempt

Moveleg

PlayTone

RequestReportBCSM Event
RequestNotificationChargingEvent
ResetTimer
SendCharginglnformation
SplitLeg

Call Associated/Call Processing
Connect

ConnectToResource
ContinueWithArgument
DisconnectForwardConnection
DisconnectForwardConnectionWithArgument
EstablishTemporaryConnection

In this case the gsmSSF detects the erroneous situation, sends the UnexpectedComponentSeguence error and remainsin
the same state.

10.1.12.3 Operations gsmSSF->gsmSCF

ApplyChargingReport

AssistRequestI nstructions

InitialDP

In the case the operation is sent by an "initiating" gsmSSF in the context of an existing relationship, the gsmSCF returns
the error parameter. On receiving the error the gsmSSF FSM transits to the state "ldl€".

10.1.12.4 Operations gsmSCF->gsmSRF (applicable for direct gsmSCF-gsmSRF case
only)

PlayAnnouncement

PromptAndCollectUserInformation

In this case the gsmSRF detects the erroneous situation, sends the UnexpectedComponentSequence error and remainsin
the same state.

10.1.12.5 Operations gsmSRF->gsmSCF
AssistRequestI nstructions

In this case, an error occurs if the gsmSRF has already an established relationship with the gsmSCF and sends an
AssistRequesti nstructions. The gsmSCF detects the erroneous situation, informs SL and maintenance functions and
returns the error parameter. On receiving the parameter, the gsmSRF FSM transits to the state "Idle" and releases the
temporary connection.
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10.1.12.6 Operations smsSSF ->gsmSCF
SM S Related
Initial DPSMS

In the case the operation is sent by smsSSF in the context of an existing relationship, the gsmSCF returns the error
parameter. On receiving the error the sSmsSSF transits to the state "ldle".

10.1.12.7 Operations gsmSCF->smsSSF
SM S Related

ConnectSM S

FurnishCharginglnformationSM S

RequestReportSM SEvent

ResetTimerSM S

In this case the smsSSF detects the erroneous situation, sends the UnexpectedComponentSequence error and remainsin
the same state.

10.1.12.8 Operations gprsSSF ->gsmSCF
GPRS Related

ApplyChargingReportGPRS

Initial DPGPRS

In the case the operation is sent by gprsSSF in the context of an existing relationship, the gsmSCF returns the error
parameter. On receiving the error, the gprsSSF FSM transits to the state "ldl€".

10.1.12.9 Operations gsmSCF->gprsSSF
GPRS Related

ApplyChargingGPRS

ConnectGPRS

FurnishChatgingl nformationGPRS
RequestReportGPRSEvent

ResetTimerGPRS

SendCharginglnformationGPRS

In this case the gprsSSF detects the erroneous situation, sends the UnexpectedComponentSequence error and remainsin
the same state.

10.1.13 UnexpectedDataValue
10.1.13.1 General description

10.1.13.1.1 Error description

The responding entity cannot complete the processing of the requested Operation because a parameter has an
unexpected data value.
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Note that this error does not overlap with " ParameterOutOf Range”
EXAMPLE: startTime DateAndTime ::= -- value indicating January 32 1993, 12: 15: 01

The responding entity does not expect this value and responds with "UnexpectedDataVal ue".

10.1.13.2 Operations gsmSCF->gsmSSF
Call Associated/Non Call Processing
ApplyCharging

CallInformationRequest

DisconnectLeg

FurnishChargingl nformation

InitiateCall Attempt

Moveleg

PlayTone

RequestReportBCSM Event
RequestNotificationChargingEvent
ResetTimer

SendCharginglnformation

SplitLeg

Call Associated/Call Processing

Connect

ConnectToResource

ContinueWithArgument
DisconnectForwardConnectionWithArgument
EstablishTemporaryConnection

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.13.3 Operations gsmSSF->gsmSCF
ApplyChargingReport

AssistRequestI nstructions

Initial DP

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.13.4 Operations gsmSCF->gsmSRF
PlayAnnouncement

PromptAndCollectUserInformation

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

3GPP



Release-5 114

10.1.13.5 Operations gsmSRF->gsmSCF
AssistRequestI nstructions

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.13.6 Operations smsSSF->gsmSCF
SM S Related
Initiad DPSMS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.13.7 Operations gsmSCF->smsSSF
SM S Related

ConnectSM S

FurnishCharginglnformationSM S

RequestReportSM SEvent

ResetTimerSM S

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.13.8 Operations gprsSSF >gsmSCF
GPRS Related

ApplyChargingReportGPRS

Initial DPGPRS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.13.9 Operations gsmSCF->gprsSSF
GPRS Related

ApplyChargingGPRS

ConnectGPRS

ContinueGPRS

FurnishChatgingl nformationGPRS
RequestReportGPRSEvent

ResetTimerGPRS

SendCharginglnformationGPRS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.
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10.1.14 UnexpectedParameter
10.1.14.1 General description

10.1.14.1.1 Error description

Thereisan error in the received Operation argument. A valid but unexpected parameter was present in the Operation
argument. The presence of this parameter is not consistent with the presence of the other parameters. The responding
entity cannot start to process the Operation.

10.1.14.2 Operations gsmSCF->gsmSSF
Call Associated/Non Call Processing
ApplyCharging

CallInformationRequest

DisconnectLeg

FurnishCharginglnformation

InitiateCall Attempt

Moveleg

PlayTone

RequestReportBCSM Event
RequestNotificationChargingEvent
ResetTimer

SendCharginglnformation

SplitLeg

Call Associated/Call Processing

Connect

ConnectToResource

ContinueWithArgument
DisconnectForwardConnectionWithArgument
EstablishTemporaryConnection

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.14.3 Operations gsmSSF->gsmSCF
ApplyChargingReport

AssistRequest] nstructions

Initial DP

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.
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10.1.14.4 Operations gsmSCF->gsmSRF
PlayAnnouncement
PromptAndCollectUserInformation

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.14.5 Operations gsmSRF->gsmSCF
AssistRequestI nstructions

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.14.6 Operations smsSSF->gsmSCF
SM S Related
InitiaAl DPSMS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.14.7 Operations gsmSCF->smsSSF
SM S Related

ConnectSM S

FurnishCharginglnformationSM S

RequestReportSM SEvent

ResetTimerSM S

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.14.8 Operations gprsSSF ->gsmSCF
GPRS Related

ApplyChargingReportGPRS

Initial DPGPRS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.14.9 Operations gsmSCF—>gprsSSF
GPRS Related

ApplyChargingGPRS

ConnectGPRS

FurnishChatgingl nformationGPRS
RequestReportGPRSEvent

ResetTimerGPRS

SendCharginglnformationGPRS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.
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10.1.15 UnknownLegID
10.1.15.1 General description

10.1.15.1.1 Error description

Thiserror is used to indicate to the gsmSCF that a specific leg, indicated by the LeglD parameter value in the operation,
is unknown to the gsmSSF.

10.1.15.2 Operations gsmSCF->gsmSSF
Call Associated/Non Call Processing
ApplyCharging
CallInformationRequest
DisconnectLeg

Moveleg

PlayTone
RequestNotificationChargingEvent
RequestReportBCSM Event
SendCharginglnformation

SplitLeg

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.
Call Associated/Call Processing

DisconnectForwardConnectionWithArgument

10.1.16 UnknownPDPID
10.1.16.1 General description

10.1.16.1.1 Error description

This error is used to indicate to the invoking entity that a specific PDP, indicated by the PDPId parameter value in the
operation, is unknown to the receiving entity.

10.1.16.2 Operations gprsSSF>gsmSCF
GPRS Related

ApplyChargingReportGPRS

EntityReleasedGPRS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.1.16.3 Operations gsmSCF->gprsSSF
GPRSRelated
ApplyChargingGPRS
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Cancel GPRS

ConnectGPRS

ContinueGPRS

ReleaseGPRS
RequestReportGPRSEvent
ResetTimerGPRS
SendCharginglnformationGPRS

Refer to section 10.1.6 MissingParameter for the appropriate error procedures.

10.2  Entity related error procedures

The following subclauses define the error handling for the entity related errors. Since the error situations are not
originated by the reception of an operation, the invoking entity is denoted here as the entity at which the error situation
is detected. The responding entity is the entity which receives the error report.

The TC services used for reporting errors are described in clause 14.

10.2.1 Expiration of Tssf
10.2.1.1 General description

10.2.1.1.1 Error description

A timeout occurred in the gsmSSF on the response from the gsmSCF.

10.2.1.2 Procedures gsmSSF->gsmSCF
Procedure at the invoking entity (gsmSSF)
Timeout occursin gsmSSF on Tssf

Precondition:  gsmSSF FSM state "Waiting_for_Instructions'; or
gsmSSF FSM state "Waiting_for_end_of_User_Interaction”; or
gsmSSF FSM state "Waiting_for_end_of_Temporary_Connection”.
Postcondition:  gsmSSF FSM state a"Idle".

The gsmSSF aborts the dialogue and transits to the state "ldle", the GMSC or VM SC handles the call in accordance
with the Default Call Handling parameter of the valid CSl.

10.2.2 Expiration of Tsrf
10.2.2.1 General Description

10.2.2.1.1 Error description

A timeout occurred in the gsmSRF on the response from the gsmSCF. The procedures for handling this error are
described in ETSI ETS 300 374-1 [24].

10.2.2.2 Procedures description

The procedures for handling this error are described in ETSI ETS 300 374-1 [24].
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11 Detailed operation procedures for circuit switched
call control

NOTE: The detailed operation proceduresin this clause which cross reference the gsmSCF FSMs for the pre- and
postconditions are for information only.

11.1  ActivityTest procedure

11.1.1 General description

The gsmSCF uses this operation to check for the continued existence of a relationship between the gsmSCF and the
gsmSSF, between the gsmSCF and the gsmSRF or between the gsmSCF and the assisting gsmSSF. If the relationship is
still in existence, then the receiving entity will respond If the ActivityTest operation timer expires, then the gsmSCF
will assume that the receiving entity has failed in some way and will take appropriate action.

11.1.1.1 Parameters

None.
11.1.2 Responding entity (gsmSSF, gsmSRF or assisting gsmSSF)

11.1.2.1 Normal procedure
gsmSSF preconditions:
(2) A relationship exists between the gsmSCF and the gsmSSF.
(2) The gsmSSME FSM isin the state "Idle Management" or in the state "Non-call Associated Treatment”.
gsmSRF or assisting gsmSSF preconditions:
(2) A relationship exists between the gsmSCF and the gsmSRF or assisting gsmSSF.
(2) The gsmSSME FSM isin the state "ldle Management".
gsmSSF postconditions:
(1) The gsmSSME FSM stays in, or transits to the state "Non-call Associated Treatment".

(2) If the TC Diaogue ID is active and there is a gsmSSF using the dialogue, then the gsmSSME FSM shall send a
Return Result "ActivityTest" to the gsmSCF. If there are no other management activities (e.g. Call Gapping),
then the gsmSSME FSM shall transit to the state "Idle Management". Otherwise, the gsmSSME FSM remainsin
the state "Non-call Associated Treatment".

If the TC Dialogue ID is not active, then the TC in the gsmSSF will issue a P-Abort. The gsmSSME FSM will in
that case not receive the "ActivityTest" indication and thus will not be able to reply.

gsmSRF or assisting gsmSSF postconditions:
(1) The gsmSSME FSM transits to the state "Non-call Associated Treatment".

(2) If the TC Diaogue ID is active and there is a gsmSRF or assisting gsmSSF using the dialogue, then the
gsmMSSME FSM shall send a Return Result "ActivityTest" to the gsmSCF. The gsmSSME FSM then returnsto
the state "Idle Management".

If the TC Dialogue ID is not active, then the TC in the gsmSRF or assisting gsmSSF will issue a P-Abort. The
gsmSSME FSM will in that case not receive the ActivityTest indication and thus will not be able to reply.
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11.1.2.2 Error handling

Operation related error handling is not applicable, due to class 3 operation.

11.2  ApplyCharging procedure

11.2.1 General description

The gsmSCF uses this operation for interacting with the gsmSSF function: " CSE control of call duration". The
ApplyChargingReport operation provides the feedback from the gsmSSF to the gsmSCF.

The charging scenarios supported by this operation are those givenin 3GPP TS 22.078 [3] for "CSE control of call
duration".

11.2.1.1 Parameters

- aChBillingChargingCharacteristics:
This parameter specifiesalist of parameters required for "CSE control of call duration":

The list may contain the following parameters:
- timeDurationCharging:
Thislist contains the following parameters:

- maxCallPeriodDuration:
This parameter specifies the period of time for which a call may progress before an ApplyChargingReport
shall be sent to the gsmSCF.

- releaselfdurationExceeded:
This parameter specifies the action to be taken at the gsmSSF when the duration specified above has been
reached. If the parameter is present and the call duration has been reached, then the gsmSSF shall release the

leg.

- audiblel ndicator:
This parameter indicates to the gsmSSF that an audible indicator may be played to the served subscriber. This
audible indicator may either be a predefined sequence of tones or a sequence defined by the gsmSCF. This
parameter shall consist of either tone or burstlist as described below:

- tone
This parameter indicates that a warning tone shall be played when the pre-defined warning tone timer
expires.

- burstlist:
This parameter indicates that a variable sequence of tones shall be played when the gsmSCF-defined
warning tone timer expires. This parameter may consist of the following parameters:

- warningPeriod:
This parameter indicates the time, before the Max Call Period Duration timer expires when the playing of
the burstlist shall start.

- burst:
This parameter indicates the number of bursts that form the burstlist.

- burstinterval:
This parameter indicates the time interval between the successive burst in the burstlist.

- tonelnBurst:
This parameter indicates the number of tonesto be played in each burst.

- toneDuration:
This parameter indicates the time duration that the tone shall be played for.
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- tonelnterval:
This parameter indicates the time interval between successive tonesin a burst

- tariffSwitchinterval (for the CSE control of call duration):
This parameter indicates the time duration until the next tariff switch for the CSE control of call duration.
The measurement of the elapsed tariff switch period shall start immediately after successful execution of this
operation.

- partyToCharge:
This parameter indicates the party in the call.

- aChChargingAddress:
This parameter identifies the call party to which the ApplyCharging operation applies. That isthe leg or
srfConnection. If not present, then the ApplyCharging operation applies to the default legID 1.

This parameter is a choice of one of the following parameters:

— leglD:
This parameter indicates that the "CSE control of call duration™ is associated to the specified leg.

or

— gsrfConnection:
This parameter indicates that the "CSE control of call duration” is associated to the Temporary Connection or
to the connection to a gsmSRF. The connection isrelated to the specified Call Segment indicated by the
srfConnection parameter.

11.2.2 Responding entity (gsmSSF)

11.2.2.1 Normal procedure
gsmSSF preconditions:
(2) A control relationship exists between the gsmSCF and the gsmSSF.

(2) The gsmSSF FSM isin one of the following states:

"Waiting_for_Instructions"; or
"Waiting_for_end_of User_Interaction"; or
"Waiting_for_end_of Temporary_Connection"; or
"Monitoring".

gsmSSF postconditions:
(1) No gsmSSF FSM state transition.

On receipt of this operation, the gsmSSF sets the charging data using the information elementsincluded in the operation
and acts accordingly.

If the aChChargingAddress indicates alegl D, then:

The "CSE control of call duration” is associated to the specified leg. If Answer has not already been received on
the incoming/outgoing connection (leg) to the Call Party, then the gsmSSF shall start monitoring for the Answer
event upon receipt of the ApplyCharging operation. Upon subsequent detection of the Answer event on the
outgoing connection charging is started. If the Answer event has occurred on the incoming or outgoing
connection already when the ApplyCharging operation is received, then charging startsimmediately.

Upon release of the incoming or outgoing connection to the Call Party any indication of Answer event occurred
on the incoming or outgoing connection shall be cleared, i.e. set to "Answer event not occurred".

If the aChChargingAddress indicates a srfConnection, then:

The "CSE control of call duration” is associated to the Temporary Connection or to the connection to a gsmSRF.
If Answer has not already been received on the Temporary Connection, then the gsmSSF will start monitoring
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for the Answer event upon receipt of the ApplyCharging operation; or, if the gsmSRF is not yet connected, then
the gsmSSF will start monitoring for a connection to a gsmSRF. Upon subsequent detection of the Answer event
on the Temporary Connection or the subsequent connection to a gsmSRF, charging shall be started. If the
Answer event has been received from an Temporary Connection aready or if the gsmSRF is already connected
when the ApplyCharging operation is received, then charging shall start immediately.

Upon release of the Temporary Connection any indication of Answer event receipt on the outgoing connection
shall be cleared i.e. set to "Answer event not received”. Upon end of the connection to an gsmSRF, any
indication of the connection to the gsmSRF shall be cleared.

11.2.2.2 Error handling
"TaskRefused": In addition to the generic error handling noted below, this error shall be indicated when:
- aprevioudly received call period duration is pending for thisleg or srfConnection;

- atariffSwitchinterval for the "CSE control of call duration” isindicated when a previously received
tariffSwitchlnterval for the "CSE control of call duration” is pending for the Called Party, the Temporary
Connection or the connection to a gsmSRF.

Generic error handling for the operation related errorsis described in clause 10 and the TC services used for reporting
operation errors are described in clause 14.

11.3  ApplyChargingReport procedure

11.3.1 General description

The gsmSSF uses this operation to report charging related information to the gsmSCF as requested by the gsmSCF
using the "ApplyCharging" operation.

If Answer is detected by the gsmSSF, then timing of duration shall be started as requested by the ApplyCharging
operation. It shall be started independently for a connection to a Called Party, a Temporary Connection and a gsmSRF
connection.

The charging report shall be generated as specified in the 3GPP TS 23.078 [7].

The tariff switch mentioned in the following section are the tariff switch for "CSE control of call duration” for the
connection to which the ApplyChargingReport procedure applies.

11.3.1.1 Parameters

- calResult:
This parameter provides the gsmSCF with the charging related information previously requested using the
ApplyCharging operation. The "CallResult" is alist and may contain the following parameters:

- timeDurationChargingResult:
This parameter isalist, and can contain the following parameters:

- timelnformation:
This parameter is a choice of the following parameters:

- timelfNoTariff Switch:
This parameter shall be present if no tariff switch has occurred since the reception of the first
ApplyCharging operation for the connection to the Called Party, Temporary Connection or 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,
then it shall be set to "0".

- timelfTariffSwitch:
This parameter shall be present if atariff switch has occurred since the reception of the first
ApplyCharging operation for the connection to the Called Party, Temporary Connection or gsmSRF
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connection, otherwise it shall be absent.
The parameter may contain the following information:;

- timeSinceLastTariffSwitch:
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 or the last tariff switch
(whichever of these events was last detected) shall be reported. If Answer was not detected, then it
shall be setto "0".

- TariffSwitchinterval (for the "CSE control of call duration™):
This parameter is present only if atariff switch has occurred since the detection of Answer for the
connection to the Called Party, the temporary connection or the gsmSRF connection in the
reported call period.
Thetimeinterval between either the detection of the Answer event or the previous tariff switch
(whichever of these events was last detected) and the last tariff switch isreported.

- partyToCharge:
The "partyToCharge" parameter asreceived in the related ApplyCharging operation or deduced from the default
value. This parameter is used by the gsmSCF, to correlate the result to the request.

- aChChargingAddress.
The "aChChargingAddress" parameter as received in the related ApplyCharging operation or deduced from the
default value This parameter is used by the gsmSCEF, to correlate the result to the request.

- cdlActive:
This parameter indicates whether the leg, the Temporary Connection or the connection to a gsmSRF is till
active or has been released.

- callReleasedAtTcpEXpiry:
This parameter, indicates that the gsmSSF has released the call and terminated the dialogue.
It shall be present when ApplyChargingReport is sent due to Tcp expiry and the gsmSSF has rel eased the call

(because Rel easel fExceeded was present in ApplyCharging) and terminated the dialogue.
In all other instances, this parameter shall be absent.

11.3.2 Invoking entity (gsmSSF)

11.3.2.1 Normal procedure
gsmSSF preconditions:
(2) A relationship exists between the gsmSSF and the gsmSCF.

(2) A charging event has been detected that was requested by the gsmSCF via an ApplyCharging operation or a
Called Party, Temporary Connection or gsmSRF disconnection event has occurred.

gsmSSF postconditions:
(2) If release of the call has occurred because the allowed call duration has been reached, then:
- All armed EDPs shall be disarmed;

- ApplyChargingReport shall be sent to gsmSCF followed by any pending CalllnformationReports,
if applicable;

- ThegsmSSF FSM shall transit to the state "ldle".

(2) If release of the call has occurred but not because the allowed call duration has been reached, then:
- If there are any armed EDPs or pending reports, then the gsmSSF FSM shall remain in the same state, else;
- ThegsmSSF FSM shall transit to the state "ldle".

(3) else

- nogsmSSF FSM state transition.
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11.3.2.2 Error handling

Generic error handling for the operation related errors are described in clause 10 and the TC services used for reporting
operation errors are described in clause 14.

11.4  AssistRequestlnstructions procedure

11.4.1 General description

This operation may be used by an assisting gsmSSF or by a gsmSRF. The operation is sent to the gsmSCF when the
assisting gsmSSF or gsmSRF receives an indication from an initiating gsmSSF indicating an assist procedure.

11.4.1.1 Parameters

- correlationlD:
This parameter is used by the gsmSCF to associate the " AssistRequesti nstructions' from the assisting gsmSSF or
by a gsmSRF with the request from the initiating gsmSSF. The value of the "correlationl D" may be extracted
from the digits received from the initiating gsmSSF.

- iPSSPCapabilities:
Indicates which gsmSRF resources are attached, available and supported within:

- the VMSC or GMSC where the gsmSSF resides; or

- theIP where the gsmSRF resides.

11.4.2 Invoking entity (gsmSSF/gsmSRF)

11.4.2.1 Normal procedure
gsmSSF preconditions:
(1) Anassist indication is detected by the assisting gsmSSF.
gsmSSF postconditions:
(1) The assisting gsmSSF FSM isin the state "Waiting_for_Instructions’.

On receipt of an assist indication from the initiating gsmSSF, the assisting gsmSSF or gsmSRF shall ensure that the
required resources are available to invoke an " AssistRequestI nstructions” operation in the assisting gsmSSF or gsmSRF
and shall indicate to the initiating gsmSSF that the call is accepted. The " AssistRequestInstructions' operation is
invoked by the assisting gsmSSF or gsmSRF after the call, which initiated the assist indication, is accepted.

11.4.2.2 Error handling

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

11.5 CallGap procedure

11.5.1 General description
The gsmSCF uses this operation to request the gsmSSF to reduce the rate at which specific service requests are sent to

the gsmSCF. This operation may be sent only within a dialogue that has been opened by the gsmSSF by an Initia DP
operation.

3GPP



Release-5 126 3GPP TS 29.078 5.0.0 (2002-03)

11.5.1.1 Parameters

- gapCriteria:
This parameter identifies the criteriafor a call to be subject to call gapping. It is a choice of the following
parameters: "basicGapCriterid" or "compoundGapCrteria':

basicGapCriteria:
This parameter consists of the following parameters:

- caledAddressValue:
This parameter indicates that call gapping shall be applied when the leading digits of the dialled number of a
call attempt match those specified in "calledAddressValue". The called address is the one received from the
current call control.

- gapOnService:
This parameter indicates that call gapping shall be applied when the Service Key of a Service initiation
attempt matches the Service Key specified in "gapOnService".

- caledAddressAndService:
This parameter indicates that call gapping shall be applied when the Service Key of a Service initiation
attempt matches the Service Key defined in "calledAddressAndService" and the leading digits of the dialled
number of athat call attempt match the dialled digits defined in " calledAddressAndService". The called
addressis the one received from the current call control.

- callingAddressAndService:
This parameter indicates that call gapping shall be applied when the Service Key of a Serviceinitiation
attempt matches the Service Key defined in "callingAddressAndService" and the leading digits of the calling
party number of that call attempt match the calling party number defined in "callingAddressAndService". In
the case of call forwarding the calling address to be gapped shall the redirecting number which is placed in
the Initial DP operation.

compoundGapCriteria:
This parameter consists of the folllowing parameters:

- basicGapCriteria:
This parameter is as described above.

- <cfID:
This parameter identifies agsmSCF. The scfID shall convey the necessary gsmSCF address information (e.g.
Global Title) in the network to the requesting gsmSSF. Refer to ITU-T Recommendation Q.713 [42] "calling
party address' parameter. The network operator shall decide about the actual mapping of this parameter on
the used signalling system.
This parameter indicates the address of the gsmSCF which requests the call gapping.
If scfID isused in an operation that crosses an inter-network boundary, then its encoding must be understood
in both networks; this requires bilateral agreement on the encoding. If this parameter is not available, then the
call gapping is not dedicated to a specific gsmSCF.
This parameter isrestricted to include afixed GT address string.

NOTE: Inthe case where the GT addresses more than one SCP (e.g. a mated pair), then if one of these
physical SCPs enters an overload conditions and issues a CallGap instruction, then the CallGap is
applied to all these SCPs.

gaplndicators:
This parameter indicates the call gapping characteristics.

duration:
This parameter specifies the total time interval during which call gapping for the specified gap criteriawill be
active.

A duration of 0 indicates that call gapping shall be removed.
A duration of -2 indicates a network specific duration.

Other values indicate duration in seconds. A duration of -1 shall not be used.
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gapinterval:
This parameter specifies the minimum time between calls being allowed through.

Aninterval of O indicatesthat calls meeting the gap criteria shall not be rejected.
Aninterval of -1 indicates that all calls meeting the gap criteria shall be rejected.
Other valuesindicate the gap interval in milliseconds.

control Type:
This parameter indicates the reason for activating call gapping.

The "control Type" value "sCPOverloaded” indicates that an automatic congestion detection and control
mechanism in the SCP has detected a congestion situation.

The "control Type" value "manuallylnitiated" indicates that the service, the network managent centre or service
management centre, or both has detected a congestion situation, or any other situation that requires manually
initiated controls.

NOTE: The control Type "manuallylnitiated" shall have priority over "sCPOverloaded" call gap. Also non-

CAMEL controlled traffic control mechanism may apply to an exchange with the gsmSSF functionality.
The non-CAMEL controlled traffic control may also have some influence to the CAMEL call. It is
therefore recommended to take measures to co-ordinate several traffic control mechanisms. The non-
CAMEL controlled traffic control and co-ordination of several traffic control mechanisms are out of the
scope of CAP.

gapTreatment:
This parameter indicates how calls that were stopped by the call gapping mechanism shall be treated.

- informationT 0Send:

This parameter indicates an announcement or atone to be sent to the calling party. At the end of information
sending, the call shall be released.

- inbandlInfo:
This parameter specifies the inband information to be sent.

- messagelD:
This parameter indicates the message(s) to be sent, it can be one of the following:

- elementaryMessagel D:
This parameter indicates a single announcement.

- duration:
This parameter indicates the maximum time duration in seconds that the message shall be played or
repeated. A value of "0" indicates endless repetition.

- tone
This parameter specifies atone to be sent to the end-user.

- tonelD:
This parameter indicates the tone to be sent.

- duration:
This parameter indicates the time duration in seconds of the tone. A value of "0" indicatesinfinite
duration.

- releaseCause:
If the call shall be released, then this parameter indicates a specific cause value to be sent in the release
message. See ETSI EN 300 356-1 [23].
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11.5.2 Responding entity (gsmSSF)

11.5.2.1 Normal procedure
gsmSSF preconditions:

(1) Call gapping for gapCriteriais not active; or
Call gapping for gapCriteriais active.

(2) The gsmSSF FSM isin any state except "ldl€" and except "Wait_For_Request".
gsmSSF postconditions:
(1) The gsmSSME FSM isin the state "Active".

(2) Call gapping for gapCriteriais activated; or
Call gapping for gapCriteriais renewed; or
Call gapping for gapCriteriais removed.

(3) No gsmSSF FSM state transition.

If there is not already an existing gsmSSME FSM for the gap criteria and gsmSCFAddress provided, then a new
gsmSSME FSM shall be created. If no gsmSCFAddressis provided, then thisrefersin general to the gsmSSME FSM
without a gsmSCFAddress. This gsmSSME FSM enters the state "Active" and initialises call gapping for the specified
CAMEL calls. The parameters "gaplndicators’, "control Type", "gapTreatment” and "gsmSCFAddress' for the indicated
gap criteriashall be set as provided by the " CallGap" operation.

In the case that both "manuallylnitiated" and "sCPOverloaded" call gapping are active for the same "gapCriteria’, the
manuallylnitiated call gapping shall prevail over the "sCPOverloaded" call gapping. More specifically, the following
rules shall be applied in the gsmSSF to manage the priority of different control Types associated with the same
"gapCriteria":

- If agsmSSME FSM already exists for the "gapCriterid" and the gsmSCFAddress provided, then:

(2) If the (new) "control Type" equals an existing "control Type", then the new parameters (i.e.," gaplndicators"
and "gapTreatment™) shall overwrite the existing parameters.

(2) If the (new) "control Type" is different from the existing "control Type", then the new parameters (i.e.,
"control Type", "gaplndicators’ and "gapTreatment™) shall be appended to the appropriate gsmSSME FSM
(in addition to the existing parameters). The gsmSSME FSM remains in the state "Active'".

If the gsmSSF meets a TDP, then it shall check if call gapping was initiated for the same gsmSCF as the one currently
assigned to this TDP or if call gapping exists with no provided gsmSCFAddress. If neither call gapping was initiated
nor exists, then an "Initial DP" operation may be sent.

The gsmSSF shall check if call gapping was initiated either for the "serviceKey" or for the "calledAddressValue"
assigned to this TDP. If thisis not the case, then an "Initial DP" operation may be sent. If call gapping was initiated for
"calledAddressAndService" or "callingAddressAndService" and the "serviceKey" matches, then a check on the
"calledAddressValue" and "callingAddressValue" for active call gapping shall be performed. Otherwise, an "Initial DP"
operation may be sent.

If acall to acontrolled number matches one "gapCriteria* only, then the corresponding control is applied. If both
"manuallylnitiated”" call gapping and "sCPOverload" call gapping controls are active, then only the "manuallyl nitiated"
call gapping shall be applied.

If acall matches severa active "basicGapCriteria', then the treatment as specified in the CallGap associated with the
gapCriteria with the highest priority shall be applied, with the priority being from high to low:

1. calledAddressAndService or calledAddressValue;
2. callingAddressAndService;

3. gapOnService.
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For example, acall with called number 123456 and ServiceKey = NP matches two CallGaps, one with gapCriteria
"CalledAdressVaue=123" and another one with gapCriteria " gapOnService=NP". Then the call shall be subject to the
control of the service request CallGap with "CalledAdressValue=123".

In the case that multiple call gapping procedures are active with the same gap criteria, the "manuallylnitiated" call
gapping shall prevail over the "sCPOverloaded" call gapping.

If acall to acontrolled called number or from a controlled calling number matches severa active "basicGapCriteria" of
the same type (in this context "calledAddressAndService" and "calledAddressVaue" are seen as one type), then only
the "gapCiriteria' associated with the longest called party number shall be used, and the corresponding control shall be
applied. For example, the codes 1234 and 12345 are under control. Then the call with 123456 is subject to the control
on 12345.

If acall to acontrolled called number matches calledAddressAndService and calledAddressVa ue with the same
number length, then calledAddressAndService has priority. Furthermore, if both "manuallylnitiated" and
"sCPOverloaded" "control Types' are active for this "gapCriterid', then the "manuallylnitiated” control shall be applied.

If call gapping is performed on a call for a particular service and triggering of this service is allowed, then no other gap
criteriashall be applied this service instance.

Active GapCriteria with assigned scfID shall have higher priority than the other GapCriteria. In the case that an entry
with scfID matching the current call exists, al other criteriawithout scflD shall not be evaluated.

The matching entries with scfID shall be evaluated in accordance with the priority rules for the basic criterialisted
above.

If call gapping shall be applied and there is no gap interval active, then an "InitialDP" operation may be sent including
the "cGEncountered” parameter in accordance with the specified control Type. A new gap interval shall be initiated as
indicated by "gaplnterval".

If agap interval isactive, then no "Initial DP" operation shall be sent and the call shall be treated as defined by Default
Call Handling of the valid CSI and "gapTreatment”.

If the indicated duration equals "0", then the call gap process shall be stopped.

If call gapping proceeds, then the gsmSSME FSM remains in the state "Active". Otherwise, the gsmSSME FSM transits
to the state "idle".

11.5.2.2 Error handling

Operation related error handling is not applicable, due to class 4 operation.

11.6  CallinformationReport procedure

11.6.1 General description

The gsmSSF uses this operation to send specific call information for asingle call party to the gsmSCF as requested by
the gsmSCF in previous " Call nformationRequest” operation. The report shall be sent at the end of a call party
connection which isindicated by one of the events specified below.

11.6.1.1 Parameters

- requestedinformationList:
The gsmSSF sends the appropriate types and val ues to the gsmSCF in accordance with the requested
information.

- leglD:

This parameter indicates the party in the call for which the information has been collected. When absent, it
indicates the "outgoing" leg, this can be aleg created by Connect, Continue or ContinueWithArgument.
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11.6.2 Invoking entity (gsmSSF)

11.6.2.1 Normal procedure
gsmSSF preconditions:

(1) The indicated or default party isreleased from the call or call setup towards the indicated or default party is
terminated prematurely.

(2) Requested call information has been collected.
(3) "CalllnformationReport" is pending due to a previously received " Calll nformationRequest” operation.
(4) A control or amonitor relationship exists between the gsmSCF and the gsmSSF.

gsmSSF postconditions:

(2) If there are no armed EDPs or pending reports, then the gsmSSF FSM shall transit to the state "Idle"; otherwise,
the gsmSSF FSM shall remain in the same state.

If the gsmSSF FSM executes a state transition caused by one of the following events, then:
- releasefor the indicated or default leg;
- abandon for the indicated or default leg;
- Cadlled party Busy or Not Reachable for the indicated or default leg;
- gsmSSF No_Answer timer expiration for the indicated or default leg;
- route select failure for the indicated or default leg;
- release of cal initiated by the gsmSCF (ReleaseCall),

and "CalllnformationRequest” is pending for the indicated or default legs, then one " CallInformationReport" operation
shall be sent to the gsmSCF, containing all information requested for that leg.

If a"CalllnformationReport" has been sent to the gsmSCF, then no " CalllnformationReport" is pending on that leg, i.e.
if afurther "CalllnformationReport" on that leg is required, for example in the case of follow-on call, then this has to be
explicitly requested by the gsmSCF.

If an event causing the " CalllnformationReport” is also detected by an armed EDP-R, then immediately after
"CalllnformationReport" the corresponding "EventReportBCSM" shall be sent.

If an event causing the " Calll nformationReport” is also detected by an armed EDP-N, then immediately before
"CalllnformationReport" the corresponding "EventReportBCSM" shall be sent.

11.6.2.2 Error handling

Operation related error handling is not applicable, due to class 4 operation.

11.7  CallinformationRequest procedure
11.7.1 General description

The gsmSCF uses this operation to request the gsmSSF to record specific information about asingle call party and
report it to the gsmSCF using the " CallInformationReport" operation.
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11.7.1.1 Parameters

- requestedinformationTypeL.ist:
This parameter specifies alist of specific items of information which is requested. The list may contain the
following parameters:

- callAttemptElapsedTime:
This parameter indicates the duration between the end of CAP processing of operationsinitiating call setup
("Connect","Continue" or " ContinueWithArgument") and the received answer indication from the called
party. If the call AttemptElapsedTime is requested for the calling party, then avalue of "0" shall be reported
by the gsmSSF.

In the case of unsuccessful call setup, the network event indicating the unsuccessful call setup stops the
measurement of "call AttemptElapsedTime".

- calStopTime:
This parameter indicates the time stamp when the connection is released.

- callConnectedElapsedTime:
This parameter indicates the duration between the received answer indication from the called party and the
release of that connection. For the calling party it indicates the duration between the sending of Initial DP and
the release of that party.

- releaseCause:
This parameter indicates the release cause for the call.

- leglD:
This parameter indicates the party in the call for which the information shall be collected and at the end of
connection of which the report shall be sent. When absent, it shall apply to the "outgoing” leg, this can be a
leg created by Connect, Continue or ContinueWithArgument.

11.7.2 Responding entity (gsmSSF)

11.7.2.1 Normal procedure
gsmSSF preconditions:
(2) A control relationship exists between gsmSSF and gsmSCF.
(2) The gsmSSF FSM isin the state "Waiting_for_Instructions".
gsmSSF postconditions:
(1) Requested call information is retained by the gsmSSF.
(2) No gsmSSF FSM state transition.

The gsmSSF alocates arecord for the indicated or default party and stores the requested information if already
available and prepares the recording of information items, that will become available later like for example
"callStopTimeValue'.

Call information may be requested for any call party (identified by aleglD).

11.7.2.2 Error handling

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.
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11.8 Cancel procedure

11.8.1 General description
The gsmSCF uses this operation to request the gsmSRF or gsmSSF to cancel a correlated previous operation.
The Cancel operation may be used for the following purposes:

(1) Cancel may be sent to the gsmSRF to cancel the "PlayAnnouncement” or the "PromptAndCollectUserInformation"
operation. The cancellation of the operation isindicated via a respective error indication, " Canceled", to the
invoking entity of the cancelled " PlayAnnouncement” or "PromptAndCollectUserInformation” operation.

(2) Cancel may be sent to the gsmSSF to disarm all armed EDPs and cancel all pending reports. This enables the
gsmSSF FSM to transit to the state "Idle". If Cancel is used for this purpose, then the Cancel operation does not
specify any specific operation to be cancelled.

11.8.1.1 Parameters

- invokelD:
This parameter specifies which operation invocation shall be cancelled, i.e. PromptAndCollectUserInformation
or PlayAnnouncement.

- callSegmentiD:
This parameter specifies the Call Segment to which the cancellation of the user interaction operation shall apply.

- dlRequests:
This parameter indicates that all armed EDP shall be disarmed and that any pending "ApplyChargingReport" and
"CallInformationReport" shall be cancelled.

11.8.2 Responding entity (gsmSRF)

In the case of Cancel(invokel D), the gsmSRF is the responding entity.

11.8.2.1 Normal procedure
gsmSRF preconditions:

(1) A PlayAnnouncement or PromptAndCollectUserlnformation operation has been received and the gsmSRF FSM
isin the state "User Interaction".

gsmSRF postconditions:

(1) The execution of the PlayAnnouncement or PromptAndCollectUserInformation operation has been aborted and
the gsmSRF remains in the state "User Interaction”.

11.8.2.2 Error handling

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

11.8.3 Responding entity (gsmSSF)

In the case of Cancel (allRequests), the gsmSSF is the responding entity.

11.8.3.1 Normal procedure
gsmSSF preconditions:
(1) The gsmSSF FSM isin the state "Waiting_for_Instructions' or in the state "Monitoring".

gsmSSF postconditions:
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(2) All armed EDPs are disarmed and all pending reports are cancelled.

(2) If the gsmSSF FSM was in the state "Monitoring", then it shall transit to the state "Idle"; or
If the gsmSSF FSM was in the state "Waiting_for_Instructions’, then it shall remain in that state.
A subsequent call-processing operation will result in agsmSSF FSM state transition to the state "Idle". If the call
isin the active state, then the gsmSSF shall treat it autonomously as a normal (non-CAMEL) call.

11.8.3.2 Error handling

Sending of return error on cancel is not applicable in the cancel "allRequests' case. Generic error handling for the
operation related errors are described in clause 10 and the TC services which are used for reporting operation errors are
described in clause 14.

11.9 Connect procedure

11.9.1 General description

The gsmSCF uses this operation request the gsmSSF to perform the call processing actions to route a call to a specific
destination.

In general all parameters which are provided in a Connect operation to the gsmSSF shall replace the corresponding
signalling parameter in the CCF in O-BCSM, in accordance with ETSI ES 201 296 [21] and shall be used for
subsequent call processing. The CCF of the T-BCSM shall send corresponding signalling parametersto new call leg
without using them in subsequent call processing. Parameters which are not provided by the Connect operation shall
retain their value (if already assigned) in the CCF for subsequent call processing.

11.9.1.1 Parameters

- destinationRoutingAddress:
This parameter contains the called party numbers towards which the call shall be routed.

- dertingPattern:
This parameter indicates the type of aerting to be applied. It is defined in 3GPP TS 29.002 [11].

- servicelnteractionlndicatorsTwo:
This parameter contains indicators to resolve interactions between CAMEL based services and network based
services.

- callingPartysCategory:
This parameter indicates the type of calling party (e.g., operator, pay phone, ordinary subscriber).

- origina CalledPartylD:
If the call isforwarded by the gsmSCF, then this parameter carries the dialled digits.

- redirectingPartylD:
This parameter, indicates the last directory number the call was redirected from.

- redirectioninformation:
This parameter contains forwarding related information, such as redirecting counter.

- genericNumbers:
This parameter allows the gsmSCF to set the Generic Number parameter used in the network. It is used for transfer
of Additional Calling Party Number.

- suppressionOf Announcement;
This parameter indicates that announcements and tones which are played in the exchange at non-successful call
set-up attempts shall be suppressed.

- 0oCSlApplicable:
This parameter indicates to the GM SC/gsmSSF or VM SC/gsmSSF that the Originating CAMEL Subscription
Information, if present, shall be applied on the outgoing call leg created with the Connect operation. For the use of
this parameter see 3GPP TS 23.078 [7].
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- Carrier:
This parameter indicates carrier information. It consists of the carrier selection field followed by the Carrier ID
information to be used by gsmSSF for routeing a call to a carrier.

It contains the following embedded parameters:

- carrierSelectionField:
This parameter indicates how the selected carrier is provided (e.g. pre-subscribed).

- carrierlD:
This parameter indicates the carrier to use for the call. It contains the digits of the carrier identification code.

- na0lilnfo:
This parameter contains originating line information which identifies the charged party number type to the carrier.

- ChargeNumber:
This parameter contains the number that identifies the entity to be charged for the call. It identifies the chargeable
number for the usage of a carrier (applicable on a call sent into a North American long distance carrier). For a
definition of this parameter refer to ANSI T1.113-1995 [92].

- cug-Interlock:
This parameter uniquely identifies a CUG within a network.

- cug-OutgoingAccess:
This parameter indicates if the calling user has subscribed to the outgoing access inter-CUG accessibility
subscription option.

- bor-InterrogationRequested:
This parameter indicates that Basic Optimal Routeing is requested for the call.

- legToBeCreated:
This parameter indicates the leg to be connected.

11.9.2 Responding entity (gsmSSF)

11.9.2.1 Normal procedure
gsmSSF preconditions:
(1) A control relationship exists between the gsmSSF and the gsmSCF-.
(2) Basic call processing has been suspended at a DP.
(3) The gsmSSF FSM isin the state "Waiting_for_Instructions".
gsmSSF postconditions:
(1) The gsmSSF performs the call processing actions to route the call to the specified destination.
(2) Inthe O-BCSM, call processing resumes at PIC Analyze Information.
(3) Tssf is stopped.
On receipt of this operation , the gsmSSF performs the following actions:

- If no EDPs have been armed and neither a CalllnformationReport nor an ApplyChargingReport has been
reguested, then the gsmSSF transits to the state "ldl€". Otherwise, the gsmSSF transits to the state "Monitoring".

The gsmSSF shall not perform any implicit arming or disarming of DPs.

Statistic counter(s) are not affected.
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11.9.2.2 Error handling

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

11.10 ConnectToResource procedure

11.10.1 General description

The gsmSCF uses this operation to connect a call from the gsmSSF to a specialized resource. After successful
connection to the gsmSRF, the interaction with the caller can take place. The gsmSSF relays all operations for the
gsmSRF and all responses from the gsmSRF.

11.10.1.1 Parameters

- resourceAddress:
This parameter identifies the physical location of the gsmSRF.

- iPRoutingAddress:
This parameter indicates the routeing address to set up a connection towards the gsmSRF.

- none
This parameter indicates that the call party shall be connected to a predefined gsmSRF.

- servicelnteractionlndicatorsTwo:
This parameter contains an indicator that is used for the control of the through connection to the Calling Party
from the gsmSRF. Note that the assisting gsmSSF shall always assume that Bothway Throughconnection is
required, and hence will ignore this parameter if received.

11.10.2 Responding entity (gsmSSF)

11.10.2.1 Normal procedure
gsmSSF preconditions:
(2) A control relationship exists between the gsmSCF and the gsmSSF.
(2) The gsmSSF FSM isin the state "Waiting_for_Instructions".
gsmSSF postconditions:
(1) The call is connected to the gsmSRF.
(2) A control relationship between the gsmSCF and the gsmSRF is established.
(3) The gsmSSF FSM transitsto the state "Waiting_for_end of User_Interaction".
(4) The gsmSSF loads with the default value and starts Tssf.

NOTE: The successful connection to the gsmSRF causes a gsmSRF FSM state transition from the state "Idle" to the
state "Connected".

11.10.2.2 Error handling

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.
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11.11 Continue procedure

11.11.1 General description

The gsmSCF uses this operation to request the gsmSSF to proceed with call processing at the DP at which it previously
suspended call processing to await gsmSCF instructions. The gsmSSF continues call processing without substituting
new data from the gsmSCF.

11.11.1.1 Parameters

None.

11.11.2 Responding entity (gsmSSF)

11.11.2.1 Normal procedure
gsmSSF preconditions:
(1) A control relationship exists between the gsmSSF and the gsmSCF-.
(2) Basic call processing has been suspended at any DP.
(3) The gsmSSF FSM isin the state "Waiting_for_Instructions".
gsmSSF postconditions:

(1) BCSM: If all required resumptions have been received, then basic call processing continues; otherwise, the only
action is to decrement the resumption counter. For detailsrefer to 3GPP TS 23.078 [7].

(2) If not all resumptions have been received, then the gsmSSF FSM remains in the same state; or

If at least one EDP was armed, or a " CalllnformationReport" or " ApplyChargingReport" was requested and no
user interaction is ongoing, then the gsmSSF transits to the state "Monitoring”,; or

If no EDPs were armed and neither the " CalllnformationReport" nor the " ApplyChargingReport" was requested,
then the gsmSSF transits to the state "I dle".

11.11.2.2 Error handling

Operation related error handling is not applicable, due to class 4 operation.

11.12 ContinueWithArgument Procedure

11.12.1 General description

The gsmSCF uses this operation to request the gsmSSF to proceed with call processing at the DP at which it previously
suspended call processing to await gsmSCF instructions. It is also used to provide additional service related information
to aUser (Called Party or Calling Party) whilst the call processing proceeds.

In general all parameters which are provided in a ContinueWithArgument operation to the gsmSSF shall replace the
corresponding signalling parameter in the CCF, in accordance with ETSI ES 201 296 [21]; shall be used for subsequent
call processing. Parameters which are not provided by the ContinueWithArgument operation shall retain their value (if
already assigned) in the CCF for subsequent call processing.

11.12.1.1 Parameters

- dertingPattern:
This parameter indicates the type of alerting to be applied. It is defined in 3GPP TS 29.002 [11].
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- servicelnteractionlndicatorsTwo:
This parameter contains indicators that are used to resolve interactions between CAMEL based services and
network based services.

- callingPartysCategory:
This parameter indicates the type of calling party (e.g., operator, pay phone, ordinary subscriber).

- genericNumbers:
This parameter allows the gsmSCF to set the Generic Number parameter used in the network. It is used for
transfer of Additional Calling Party Number.

- suppressionOf Announcement:
This parameter indicates that announcements and tones which are played in the exchange at non-successful call
set-up attempts shall be suppressed.

- carier:
This parameter indicates carrier information. It consists of the carrier selection field followed by the Carrier ID
information to be used by gsmSSF for routeing a call to acarrier.

It contains the following embedded parameter:

- carrierSelectionField:
This parameter indicates how the selected carrier is provided (e.g. pre-subscribed).

- carrierlD:
This parameter indicates the carrier to use for the call. It contains the digits of the carrier identification
code.

- na0lilnfo:
This parameter contains originating line information which identifies the charged party number type to the
carrier.

- chargeNumber:
This parameter contains the number that identifies the entity to be charged for the call. It identifies the
chargeable number for the usage of a carrier (applicable on a call sent into a North American long distance
carrier). For adefinition of this parameter refer to ANSI T1.113-1995 [92].

- cug-Interlock:
This parameter uniquely identifies a CUG within a network.

- cug-OutgoingAccess:
This parameter indicates if the calling user has subscribed to the outgoing access inter-CUG accessibility
subscription option.

- bor-InterrogationRequested:
This parameter indicates that Basic Optimal Routeing is requested for the call.

- suppress-O-CSl:
This parameter indicates that O-CSl shall be suppressed for the forwarding leg or deflecting leg.

- leglD:
This parameter indicates the leg to which the ContinueWithArgument shall apply.

- suppress-D-CSI:
This parameter indicates that D-CS| shall be suppressed for the leg.

- suppress-N-CSl:
This parameter indicates that N-CS| shall be suppressed for the leg.

- suppressOutgoingCallBarring:
This parameter indicates that outgoing call barrings shall be suppressed for the leg.
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11.12.2 Responding entity (gsmSSF)

11.12.2.1 Normal procedure
gsmSSF preconditions:
(2) A control relationship exists between the gsmSSF and the gsmSCF.
(2) Basic call processing has been suspended at a DP.
(3) The gsmSSF FSM isin the state "Waiting_for_Instructions".
gsmSSF postconditions:
(1) BCSM: Basic call processing continues with modified information.

(2) If there are armed EDPs or pending reports, then the gsmSSF FSM transits to the state "Monitoring”; otherwise
the gsmSSF FSM transitsto the state "Idle".

11.12.2.2 Error handling

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

11.13 DisconnectForwardConnection procedure

11.13.1 General Description
The gsmSCF uses this operation for the following two purposes:

(1) Toclear aconnection to a gsmSRF:

The operation is used to explicitly disconnect a connection to a resource (gsmSRF) established previously with a
"ConnectToResource" or an "EstablishTemporaryConnection” operation. It is used for aforward disconnection
from the gsmSSF.

An alternative solution is the backward disconnect from the gsmSRF, controlled by the

"DisconnectFroml PForbidden” parameter in the " PlayAnnouncement” and "PromptAndCollectUserInformation"
operations.

(2) To clear aconnection to an assisting gsmSSF:
The operation is sent to the non-assisting gsmSSF of a pair of gsmSSFsinvolved in an assist procedure. It is used to

disconnect the temporary connection between the initiating gsmSSF and the assisting gsmSSF and the connection
between the assisting gsmSSF and its associated gsmSRF.

The DisconnectForwardConnection operation shall not be used when the Call SegmentI D is required.

11.13.1.1 Parameters

None.

11.13.2 Responding entity (gsmSSF)

11.13.2.1 Normal procedure
gsmSSF preconditions:

(1) The basic call processing has been suspended at a DP. The gsmSSF FSM in the initiating gsmSSF isin the state
"Waiting_for_end of User_Interaction” or in the state "Waiting_for_end_of Temporary_Connection”.
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gsmSSF postconditions:
(1) The connection to the gsmSRF or assisting gsmSSF is released.
(2) The gsmSSF FSM isin the state "Waiting_for_Instructions".

The receipt of "DisconnectForwardConnection” results in a disconnection of the assisting gsmSSF or the PE containing
the gsmSRF from the call. It does not result in arelease of the connection between the gsmSSF and the end-user.

On receipt of this operation,, the gsmSSF shall perform the following actions:
- Theinitiating gsmSSF rel eases the connection to the assisting gsmSSF or the gsmSRF.
- The gsmSSFloads Tssf with the default and restarts Tssf.
- ThegsmSSF FSM transits to the state "Waiting_for_Instructions".

NOTE: The successful disconnection to the gsmSRF causes a gsmSRF FSM state transition to the state "Idl€". A
current order (e.g. "PlayAnnouncement” or "PromptAndCollectUserInformation™) is cancelled and any queued
order (e.g. "PlayAnnouncement" or "PromptAndCollectUserInformation") is discarded.

11.13.2.2 Error handling

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

11.14 DisconnectForwardConnectionWithArgument procedure

11.14.1 General Description

The gsmSCF uses this operation to disconnect a connection to aresource (gsmSRF) established previously with a
"ConnectToResource" or an "EstablishTemporaryConnection” operation.

11.14.1.1 Parameters
- callSegmentID:
This parameter indicates the Call Segment to be disconnected from the resource.

11.14.2 Responding entity (gsmSSF)

11.14.2.1 Normal procedure
gsmSSF preconditions:

(1) The basic call processing has been suspended at a DP. The CS_gsmSSF FSM in the initiating gsmSSF isin the
state "Waiting_for_end_of User_Interaction” or in the state "Waiting_for_end_of_Temporary_Connection”.

gsmSSF postconditions:
(1) The connection to the gsmSRF or assisting gsmSSF is rel eased.
(2) The CS_gsmSSF FSM transits to the state "Waiting_for_Instructions".

The receipt of "DisconnectForwardConnectionWithArgument" resultsin disconnecting the PE containing the gsmSRF
from the specified Call Segment. It does not result in arelease of the connection between the gsmSSF and the end-user.

On receipt of this operation, the gsmSSF shall perform the following actions:
- Theinitiating gsmSSF rel eases the connection to the assisting gsmSSF or the gsmSRF.
- The gsmSSF loads Tssf with the default value and restarts Tssf.
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- ThegsmSSF FSM transits to the state "Waiting_for_Instructions".

NOTE: The successful disconnection from the gsmSRF causes the gsmSRF to transit to the state "Idle". A current
order (e.g. "PlayAnnouncement" or "PromptAndCollectUserInformation") is cancelled and any queued order
(e.g. "PlayAnnouncement” or "PromptAndCollectUserInformation™) is discarded.

11.14.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

11.15 DisconnectLeg procedure

11.15.1 General Description

The gsmSCF uses this operation to request the gsmSSF to release a specific leg associated with the call at any phase of
the call and to retain any other leg(s) not specified in the Disconnect Leg operation.

11.15.1.1 Parameters

- legToBeReleased:
This parameter indicates the call leg to be released.

- releaseCause:
This parameter may be used by the M SC for generating specific tones to the party to be released or tofill in the
"cause" parameter in the release message.

11.15.2 Responding entity (gsmSSF)

11.15.2.1 Normal procedure

gsmSSF preconditions:

1) A control relationship exists between the gsmSCF and the gsmSSF.

gsmSSF postconditions:

1) The gsmSSF performsthe call processing actions to release the indicated party.

2) Any armed EDPs on that leg shall be disarmed; any pending reports for that leg shall be sent to the gsmSCF.

3) If thereleased leg was the last leg within the Call Segment, then the CS_gsmSSF FSM for that Call Segment
returns to the state "Idle".

4) If theleg wasthe last leg within the call, then the CSA_gsmSSF FSM returnsto the state "ldle".

5) NOTE: Thispointisfor further study.
If the CS_gsmSSF FSM for the Call Segment concerned has not returned to the state "Idle", then it transits to the
state "Waiting_for_Instructions'. The remaining BCSM instances within the Call Segment shall transit to the
O_Mid_Call DPor tothe T_Mid_Call DP, unless already suspended at a DP. Note that no Mid_Call EDP will be
reported for this case.

6) A Return Result shall be sent to the gsmSCF immediately after successful execution of this operation.

11.15.2.2 Error handling

Generic error handling for the operation related errorsis describer in clause 10, and the TC services which are used for
reporting operation errors are described in clause 14.
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11.16 EntityReleased procedure

11.16.1 General Description

The CSA uses this operation to inform the gsmSCF about the release of alogical entity (Call Segment or BCSM)
caused by exception or errors. The CSA shall use this operation if this information can not be conveyed in a
TC_ABORT or TC_END TC message because the TC dialogue has to be maintained for other logical entities (Call
Segment or BCSM) in this CSA which are not affected by this error or exception. The CSA shall not use this operation
if the last Call Segment in the CSA was released.

11.16.1.1 Parameters

This operation consists of a choice of the following parameters:

- CSFailure:
Indicates that a Call Segment was released. It contains of the following parameters:

- callSegmentID:
This parameter identifies the released Call Segment.

- cause
This parameter indicates the cause for releasing this Call Segment. The cause may be used by the gsmSCF to
decide the further handling of the call.

- BCSMFailure:
This parameter indicates that aleg was released. It consists of the following parameters:

- leglD:
This parameter identifies the released leg.

- cause
This parameter indicates the cause for releasing this BCSM. The cause may be used by the gsmSCF to decide
the further handling of the call.

11.16.2 Invoking entity (gsmSSF)

11.16.2.1 Normal procedure
CSA_gsmSSF preconditions:
(1) Any CSA_gsmSSF FSM state except "ldl€".
CSA_gsmSSF postconditions:
(1) [FFS: text to be added; the CSA FSM may transit to another state.]
gsmSSF postconditions:

(2) If the released entity was a BCSM (leg), then only the appropriate resources are released. If the released entity
was a Call Segment, then the related CS_gsmSSF FSM returns to the state "ldle".

11.16.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10, and the TC services which are used for
reporting operation errors are described in clause 14.
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11.17 EstablishTemporaryConnection procedure

11.17.1 General Description

The gsmSCF uses this operation to create a connection between an initiating gsmSSF and an assisting gsmSSF as part
of aservice assist procedure. It can also be used to create a connection between a gsmSSF and a gsmSRF, for the case
where the gsmSRF exists in a separately addressable PE.

The assistingSSPI PRoutingAddress shall contain routeing digits, a correlationI D and an scfID when atemporary
connection shall be established between PLMNs and no bilateral agreement exists between the involved network
operatorsto transfer correlationI D and SCFiD as separate parameters.

11.17.1.1 Parameters

- assistingSSPIPRoutingAddress:
This parameter indicates the destination address of the gsmSRF for assist procedure. The
" assistingSSPI PRoutingAddress’ may contain embedded within it, a"correlationlD" and "scfID", but only if
"correlationID" and "scfID" are not specified separately.

- corréelationlD:
This parameter is used by the gsmSCF to associate the " AssistRequestI nstructions' from the assisting gsmSSF
(or the gsmSRF) with the Request from the initiating gsmSSF. The "correlationI D" shall be used only if the
correlation id is not embedded in the "assistingSSPI PRoutingAddress'. The network operator has to decide about
the actual mapping of this parameter on the used signalling system.

- <fID:
This parameter contains the gsmSCF identifier and enables the assisting gsmSSF to identify which gsmSCF the
AssistRequest] nstructions shall be sent to.
The"scfID" shall be used only if the gsmSCF id is not embedded in the " assi stingSSPI PRoutingAddress'. The
network operator has to decide about the actual mapping of this parameter on the used signalling system.
When ScfID is used in an operation, which may cross an internetwork boundary, its encoding must be
understood in both networks; this requires bilateral agreement on the encoding.

- servicelnteractionlndicatorsTwo:
This parameter contains an indicator that is used for the control of the through connection to the Calling Party.

- Carier:
This parameter contains carrier information. It consists of the carrier selection field followed by the Carrier ID
information to be used by gsmSSF for routeing a call to a carrier.

It contains the following embedded parameter:

- carrierSelectionField:
This parameter indicates how the selected carrier is provided (e.g. pre-subscribed).

- carrierlD:
This parameter indicates the carrier to use for the call. It contains the digits of the carrier identification
code.
- nallilnfo:
This parameter contains originating line information which identifies the charged party number type to the
carrier.
- chargeNumber:

This parameter contains the number that identifies the entity to be charged for the call. It identifies the
chargeable number for the usage of a carrier (applicable on a call sent into a North American long distance
carrier). For adefinition of this parameter refer to ANSI T1.113-1995 [92].

- callSegmentID:
This parameter indicates the Call Segment to which the temporary connection shall be established.
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11.17.2 Responding entity (gsmSSF)

11.17.2.1 Normal procedure

gsmSSF preconditions:
(1) The gsmSSF FSM isin the state "Waiting_for_Instructions".
(2) The gsmSSF is not an assisting gsmSSF.

gsmSSF postconditions:

(1) The gsmSSF performs the call processing actions to route the call to the assisting gsmSSF or gsmSRF in
accordance with the "assistingSSPI PRoutingAddress' requested by the gsmSCF.

(3)The gsmSSF FSM transits to the state "Waiting_for_end _of Temporary_Connection”.
(4) The gsmSSF loads Tssf with the default value and starts Tssf.
On receipt of this operation , the gsmSSF shall perform the following actions:

- Route the call to assisting gsmSSF or gsmSRF using "assistingSSPI PRoutingAddress'';

11.17.2.2 Error handling

Until the connection setup has been accepted (refer to ITU-T Recommendation Q.71 [41]) by the assisting gsmSSF or
the gsmSREF, all received failure indications from the network on the ETC establishment shall be reported to the
gsmSCF as EstablishTemporaryConnectionerror ETCFailed (e.g., busy, congestion).

NOTE The operation timer for EstablishTemporaryConnectionshall be longer than the maximum allowed time for the
signalling procedures to accept the connection.

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

11.18 EventNotificationCharging procedure

[FFS: further contributions on ENC will be provided.]

11.18.1 General Description

The gsmSSF uses this operation to report to the gsmSCF the occurrence of a specific charging event type as requested
by the gsmSCF using the RequestNotificationChargingEvent operation.As several charging events may occur during a
connection configuration a possibility exists for the ENC operation to be invoked on multiple occasions. For each
connection configuration ENC may be used several times.

11.18.1.1 Parameters
- eventSpecificChargingl nformation:

This parameter contains charging related information specific to the event. This parameter is a choice between four
lists of information.

- InfoChargeUnitsTotal:

This parameter contains the accumulated charge units which have been monitored. This parameter isalist of the
following information.

- reportingConditionUnits:
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This parameter contains the reporting condition. This parameter shall be the copy of the corresponding

parameter received in Request Notification Charging. This parameter shall contain one of the following
information.

- endOfConnection:

This parameter indicates that the charge unitsis being reported at the end of connection.
- thresholdCounterValue:

This parameter indicates that the charge unitsis being reported after exceeding or equalling a
threshold.

- chargeUnits:

This parameter contains the accumulated charge units which have been monitored.

- infoChargeUnitsComponents:

In this parameter the gsmSSF shall specify the charge units of various charging components in the PLMN which
have been monitored. Thisisalist of charging components, accumulated charge units of those components
aong with the corresponding reporting condition.

- reportingConditionUnits:

This parameter contains the reporting condition. This parameter shall be the copy of the corresponding
parameter received in Request Notification Charging. This parameter shall contain one of the following
information.
- endOfConnection:
This parameter indicates that the charge unitsis being reported at the end of connection.
- thresholdCounterValue:

This parameter indicates that the charge unitsis being reported after exceeding or equalling the
threshold.

- chargeUnits:

This parameter contains the accumulated charge units which have been monitored.

- monitorComponent:

This parameter conatins the specific charging components which have been monitored.

- chargesSpecificPLMN:

This component specifies the PLMN specific charges at the serving MSC determined by the
operator based on radio resource utilization, roaming etc.

- chargesTransitNetwork:

This component specifies charges at the serving MSC to be levied for utilization of transit network
resources.

- infoEvalueTotal:

This parameter contains the net applicable e-values which have been monitored.Thisis alist of following
information.

- reportingConditionEval ue:

This parameter contains the reporting condition. This parameter shall be the copy of the corresponding

parameter received in Reguest Notification Charging. This parameter shall contain the following
information.

- occurranceOfEvent:
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This parameter shall be the event when the e-val ues are reported. This may be the first

determination of applicable evalues for the call while routing or the occurance of network tariff
switch and the determination of new applicable evalues.

- evaluesAndTsw:

This parameter contains the e-values and the duration for which these e-values are valid. This
parameter isalist of following information.

- CcAlElements:

Thisisaset of GSM Charge Advice Information elements, as defined in 3GPP TS 22.024 [2].
- tariffSwitchinterval:

This parameter conatins the time duration for which the above mentioned e-values are valid.
- infoEvalueComponents:

In this parameter the gsmSSF shall specify the evalues and the tariff switch interval of various charging
components in the PLMN which have been monitored. It contains the list of the charging component, applicable
e-values for those components which have been monitored along with the corresponding reporting condition.

- reportingConditionEval ue;

This parameter contains the reporting condition. This parameter shall be the copy of the corresponding

parameter received in Reguest Notification Charging. This parameter shall contain the following
information.

- occurranceOfEvent:

This parameter shall be the event when the e-val ues are reported. This may be the first

determination of applicable evalues for the call while routing or the occurance of network tariff
switch and the determination of new applicable evalues.

- evaluesAndTsw:

This parameter conatins the e-values and the duration for which these e-values are valid. This
parameter isalist of following information.

- CcAlElements:

Thisisaset of GSM Charge Advice Information elements, as defined in 3GPP TS 22.024 [2].
- tariffSwitchinterval:

This parameter conatins the time duration for which the above mentioned e-values are valid.

- monitorComponent:

This parameter conatins the specific charging component which has been monitored.

- chargesSpecificPLMN:

This component specifies the PLMN specific charges at the serving MSC determined by the
operator based on radio resource utilization, roaming etc.

- chargesTransitNetwork:

This component specifies charges at the serving MSC to be levied for utilization of transit network resources.- leglD:

This parameter indicates the leg ID for which the event is monitored.
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11.18.2 Invoking entity (gsmSSF)

11.18.2.1  Normal procedure
gsmSSF preconditions:

(1) A relationship exist between the gsmSCF and the gsmSSF.

(2) A charging event has been detected that is requested by the gsmSCF.
gsmSSF postconditions:

(1) No gsmSSF FSM state transition.

The gsmSSF isin any state except "Idle". This operation isinvoked if a charging event has been detected that is
reguested by the gsmSCF.

11.18.2.2 Error handling

Operation related error handling is not applicable, due to class 4 operation.

11.19 EventReportBCSM procedure

11.19.1 General description

The gsmSSF uses this operation to notify the gsmSCF of a call related event previoudly requested by the gsmSCF in a
"RequestReportBCSM Event" operation.

11.19.1.1 Parameters

- eventTypeBCSM:
This parameter specifies the type of event that is reported.

- eventSpecificlnformationBCSM:
This parameter indicates the call related information specific to the event.

For Route_Select Failureit shall contain the "FailureCause”, if available.
For O_Busy it shall contain the "BusyCause", if available.

- If the busy event istriggered by an ISUP release message, then the BusyCause is a copy of the ISUP release
cause, for example: Subscriber absent, 20 or User busy, 17.

- If the busy event istrigerred by a MAP error, for example: Absent subscriber, received from the HLR, then
the MAP cause is mapped to the corresponding | SUP release cause.

NOTE 1: If no BusyCauseis received, then the gsmSCF shall assume busy.
For T_Busy it may contain the following parameters, if available.

- CallForwarded:
This parameter indicates that the busy event istriggered by call forwarding at the GM SC or VM SC.

- ForwardingDestinationNumber:
This parameter indicates the forwarding destination.

- RouteNotPermitted:
This parameter indicates that the busy event is triggered because call forwarding was not invoked in this
GMSC dueto the rules of Basic Optimal Routeing.

- BusyCause:
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- If thebusy event istriggered by an | SUP release message, then the BusyCause is a copy of the ISUP
release cause, for example: Subscriber absent, 20 or User busy, 17.

- If thebusy event istriggered by a MAP error, for example: Absent subscriber, received from the HLR,
then the MAP cause is mapped to the corresponding | SUP release cause.

- If thebusy event istriggered by call forwarding invocation in the GM SC or VMSC, then the BusyCause
will refer to the type of the call forwarding service in accordance with the mapping tablein 3GPP TS
23.078[7].

NOTE 2: If no BusyCause is received, then the gsmSCF shall assume busy.

- If the busy event istriggered by call forwarding at the GM SC, then the BusyCause reflects the
forwarding reason (Subscriber Absent, 20 or User busy, 17). The eventSpecificlnformationBCSM shall
in that case aso contain the CallForwarded indication.

For O_No_Answer it shall be empty.
For T_No_Answer it may contain the CallForwarded indication and the ForwardingDestinationNumber.

- If the No_Answer event is triggered by an | SUP release message or expiry of the CAMEL timer TNRYy,
then the eventSpecificlnformationBCSM shall be empty.

- If the No_Answer event is triggered by call forwarding at the GM SC or VM SC, then the
eventSpecificlnformationBCSM shall contain the CallForwarded indication and the
ForwardingDestinationNumber.

For O_Answer or T_Answer it shall contain the following information, if available:
- The destination address for the call;

- TheORindicator, in the case that the call was subject to Basic Optimal Routeing, as specified in 3GPP TS
23.079[8];

- Theforwarding indicator, in the case that the Call Forwarding Supplementary Service was invoked.

For O_Mid_Call and T_Mid_Call it shall contain the detected digit string, in accordance with the criterion defined in
the RequestReportBCSM Event operation.

For Call_Accepted, O_Term_Seized, O_Change Of Position and T_Change Of Position it shall contain the
following information, if available:

- locationInformation:
This parameter indicates the location of the MS.

For O_Disconnect and T_Disconnect it shall contain the "releaseCause”, if available.
For O_Abandon" it may contain the following parameter, if available.

- routeNotPermitted:
This parameter indicates that the O-Abondon event is triggered because call set up shall not be invoked in
this M SC due to the rules of Basic Optimal Routeing.

- leglD:
This parameters indicates the party in the call for which the event is reported. The gsmSSF shall use the option
"receivingSidel D" only.

- receivingSidel D:
If not included, then the following defaults are assumed:

"legID" = 1 for the events O_Abandon and T_Abandon,

"legID" = 2 for the events Route_Select_Failure, O_Busy, O _No_Answer, O_Answer, T_Busy,
O_Term_Seized, Call_Accepted, T_No_Answer and T_Answer.

The"leglD" parameter shall always be included for the events O_Disconnect and T_Disconnect.
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- miscCallnfo:
This parameter indicates Detection Point (DP) related information.

- messageType:
This parameter indicates whether the message is arequest, i.e. resulting from a" RequestReportBCSM Event"
with monitorMode = interrupted, or a notification, i.e. resulting from a" RequestReportBCSM Event" with

"monitorMode" = "notifyAndContinue".

11.19.2 Invoking entity (gsmSSF)

11.19.2.1 Normal procedure
gsmSSF preconditions:
(1) A control relationship or a monitoring relationship exists between the gsmSSF and the gsmSCF.

(2) For the O_Disconnect DP, T_Disconnect DP, O_Answer DP and T_Answer DP, the gsmSSF FSM isin the state
"Monitoring" or in the state "Waiting_for_Instructions'. For the O_Abandon DP and T_Abandon DP, the
gsmSSF FSM isin any state, except "Idle".

(3) The BCSM proceeds to an EDP that is armed.
gsmSSF postconditions:

(2) If the message type was notification and there are still armed EDPs or pending reports, then the gsmSSF FSM
staysin the state "Monitoring".

(2) If the message type was notification and there are neither any armed EDPs nor pending reports, then the gsmSSF
FSM transitsto the state "ldle".

(3) If the message type was request, then the gsmSSF FSM transits to the state "Waiting_for_Instructions'. Call
processing is interrupted.
11.19.2.2 Error handling

If the message typeis "request” and the Tssf timer expires, then the gsmSSF shall abort the TC dial ogue and shall
instruct the MSC to treat the call in accordance with the Default Call Handling of the valid CSl.

Operation related error handling is not applicable, due to class 4 operation.

11.20 FurnishCharginginformation procedure

11.20.1 General description

The gsmSCF uses this operation to send charging related information to alogical call record. Thislogical cal record is
CAMEL specific. The first FurnishCharginglnformation operation of a call leg leads to the generation of alogical call
record. The handling of subsequent FurnishCharginglnformation operations for a call leg depends on the presence and
value of the append free format data parameter in the FurnishCharginglnformation operation operation. For details see
3GPP TS 23.078[7].

If a FurnishCharginglnformation operation operation is received for the called party when the gsmSSF FSM isin the
state "Monitoring", or is suspended in one of the following DPs, then the charging information shall be included in the
logical call record for the leg that has been or is to be established:

- Collected Info;
- Anaysed_Information
- O_Answer;

- Terminating_Attempt_Authorised; or
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- T_Answer.

If a FurnishCharginglnformation operation is received for the called party when the gsmSSF is suspended in any other
DP, then the charging information shall be included in the logical call record created for the last failed or disconnected
called party.

11.20.1.1 Parameters

- fCIBillingChargingCharacteristics:
This parameter contains the following parameters;

- fCIBCCCAMELsequencel:
This parameter contains the following parameters;

- freeFormatData:
This parameter contains free-format billing and/or charging characteristics;

- partyToCharge:
This parameter indicates the party to bill and/or charge;

- appendFreeFormatData:
This parameter indicates whether previous FurnishCharginglnformation free format data is appended or
overwritten. Refer to 3GPP TS 23.078 [7] for details on the usage of this parameter.

11.20.2 Responding entity (gsmSSF)

11.20.2.1 Normal procedure
gsmSSF preconditions:
(1) The gsmSSF FSM isin the state

"Waiting_for_Instructions'; or
"Waiting_for_end_of User_Interaction"; or
"Waiting_for_end_of Temporary_Connection”; or
"Monitoring".

gsmSSF postconditions:
(1) No gsmSSF FSM state transition.

On receipt of this operation the gsmSSF performs actions to create the Logical call record if necessary, and writes the
free-format information carried in the operation into the Logical call record. A FurnishCharginglnformation operation
will create aLogical Call Data Record (CDR) if such arecord does not already exist for the indicated leg. Refer to sect.
11.26.1 for the handling in the case of successive FurnishChargingl nformation operations for a call leg.

The Logical CDRs will be associated for agiven call into one or more physical CDRS, as specified in 3GPP TS 32.205
[13] .

A logical call record is output to a physical CDR when a disconnection event is propagated to the call leg associated
with it, or when a Connect operation to create a connection to a Follow-on Called Party is received. Successive
FurnishChargingl nformation operationsindicating the calling leg (legl) may overwrite data from previously received
FurnishChargingl nformation operation(s) indicating that leg during the entire call or call attempt. Successive
FurnishChargingl nformation operations indicating a called leg (leg2 or higher) may overwrite any previoudy received
data from FurnishChargingl nformation operation(s) indicating that called leg until the called leg representing that
particular called party number is released from the call. When a new called party is created as aresult of afollow-on
call, and a FurnishChargingl nformation operation indicating the called leg is received, then anew Logical call record
shall be created for that call leg, for that portion of the call. From then on, any subsequent FurnishCharginglnformation
operations for that called party may overwrite the data from any previous FurnishChargingl nformation operation(s) for
the called leg presenting that particular called party number. Logical call records that have been output already are not
affected.

No Logical call record isoutput at the end of a user interaction.
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11.20.2.2 Error handling

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

11.21 InitialDP procedure

11.21.1 General description

The gsmSSF uses this operation after detection of a TDP-R in the BCSM, to request the gsmSCF for instructionsto
complete the call.

11.21.1.1 Parameters

- serviceKey:
This parameter indicates to the gsmSCF the requested IN service. It is used to address the required application/SLP
within the gsmSCF; this parameter is not for SCP addressing.

- calledPartyNumber:
This parameter contains the number used to identify the called party in the forward direction, i.e. see ETSI
EN 300 356-1 [23]. This parameter shall be sent only in the Mobile Terminating, Mobile Forwarding and mobile
originating on unsuccessful TDP cases.

- callingPartyNumber:
This parameter carries the calling party number to identify the calling party or the origin of the call. See ETSI
EN 300 356-1 [23] Calling Party Number signalling information.

- callingPartysCategory:
Indicates the type of calling party (e.g. operator, pay phone, ordinary subscriber). See ETSI EN 300 356-1 [23]
Calling Party Category signalling information.

- locationNumber:
This parameter is used to convey the geographical area address for mobility services, see
ITU-T Recommendation Q.762 [44]. It is used when "callingPartyNumber" does not contain any information about
the geographical location of the calling party (e.g., origin dependent routeing when the calling party is a mobile
subscriber).

- originaCalledPartylD:
If the call has met call forwarding on the route to the gsmSSF, then this parameter carries the dialled digitsRefer to
EN 300 356-1[23] Original Called Number signalling information.

- highlayerCompatibility:
This parameter indicates the type of the high layer compatibility, which will be used to determine the ISDN -
teleservice of a connected ISDN terminal. The highlayerCompatibility can also be transported by ISUP (e.g. within
the ATP (see ITU-T Recommendation Q.763 [45]) parameter).

- additional CallingPartyNumber:
The calling party number provided by the access signalling system of the calling user, e.g. provided by a PBX.

- bearerCapability:
This parameter indicates the type of the bearer capability connection or the transmission medium requirements to
the user. It is a network option to select which of the two parameters to be used:

- bearerCap:
This parameter contains the value of the ISUP User Service Information parameter.

The parameter "bearerCapability” shall beincluded in the "Initial DP" operation only in the case the ISUP User
Service Information parameter is available at the gsmSSF.

If User Service Information and User Service Information Prime are available at the gsmSSF, then the
"bearerCap" shall contain the value of the User Service Information Prime parameter.
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- eventTypeBCSM:
This parameter indicates the armed BCSM DP event, resulting in the "Initial DP" operation.

- redirectingPartylD:
This parameter indicates the last directory number the call was redirected from.

- redirectioninformation:
This parameter contains forwarding related information, such as redirecting counter.
See ITU-T Recommendation Q.763 [45] Redirection Information signalling information.

- iPSSPCapabilities:
This parameter indicates which gsmSRF resources supported within the VM SC or GM SC the gsmSSF residesin
are attached and available.

- servicelnteractionlndicatorsTwo:
This parameter contains indicators that are used to resolve interactions between CAMEL based services and
network based services.

- iMSI:
This parameter contains the IMSI of the mobile subscriber for which the service is invoked.

- subscriberState:
This parameter indicates the the state of the mobile subscriber for which the service isinvoked. The possible states
are"busy", "idle" and "not reachable".

- locationlnformation:
This parameter indicates the location of the MS and the age of the information defining the location.

- ext-BasicServiceCode:
This parameter indicates the Basic Service Code.

- calReferenceNumber:
This parameter contains the call reference number assigned to the call by the CCF.

- mscAddress:
This parameter contains the mscld assigned to the MSC.

- gmscAddress:
This parameter contains the gmscld assigned to the GMSC.

- calledPartyBCDNumber:
This parameter contains the number used to identify the called party in the forward direction. It may also include
service selection information, including * and # characters.

- time&Timezone:
This parameter contains the time that the gsmSSF was triggered, and the time zone that the invoking gsmSSF
residesin.

- gsm-ForwardingPending:
This parameter indicates that a forwarded-to-number was received and that the call will be forwarded due to GSM
supplementary service call forwarding in the GMSC or in the VM SC, unless otherwise instructed by the gsmSCF.

- carrier:
This parameter contains carrier information. It consists of the carrier selection field followed by the Carrier ID

information associated with the calling subscriber of a mobile originating call, the called subscriber of a mobile
terminating call or the forwarding subscriber of a mobile fowarded call.

It contains the following embedded parameter:

- carrierSelectionField:
This parameter indicates how the selected carrier is provided (e.g. pre-subscribed).

- carrierlD:
This parameter indicates the carrier to use for the call. It contains the digits of the carrier identification code.

3GPP



Release-5 152 3GPP TS 29.078 5.0.0 (2002-03)

- cug-lndex:
This parameter is used to select a CUG for an outgoing call at the user, or to indicate an incoming CUG call to the
user.

- cug-Interlock:
This parameter uniquely identifies a CUG within a network.

- cug-OutgoingAccess:
This parameter indicates if the calling user has subscribed to the outgoing access inter-CUG accessibility
subscription option.

- cGEncountered:
This parameter indicates the type of call gapping the related call has been subjected to, if any.

- cause
This parameter indicates the rel ease cause which triggered the event:

For Route_Select Failure" it shall contain the "FailureCause", if available.
For O_Busy it shall contain the "BusyCause", if available.

- If thebusy event istriggered by an | SUP release message, then the BusyCause shall be a copy of the ISUP
release cause, for example: Subscriber absent, 20 or User busy, 17.

- If thebusy event istrigerred by aMAP error, for example: Absent subscriber, received from the HLR, then the
MAP cause is mapped to the corresponding | SUP release cause.

For T_Busy it may contain the following parameters, if available.

- If thebusy event istriggered by an I SUP rel ease message, then the BusyCause shall a copy of the ISUP release
cause, for example: Subscriber absent, 20 or User busy, 17.

- If thebusy event istriggered by a MAP error, for example: Absent subscriber, received from the HLR, then the
MAP cause is mapped to the corresponding | SUP release cause.

- If thebusy event istriggered by call forwarding invocation in the GMSC or VM SC, then the BusyCause shall
refer to the type of the call forwarding service in accordance with the mapping table in 3GPP TS 23.078 [7].

- forwardingDestinationNumber:
This parameter contains the forwarding destination.

11.21.2 Invoking entity (gsmSSF)

11.21.2.1 Normal procedure

gsmSSF preconditions:
(1) An event fulfilling the criteria for the DP being executed has been detected.
(2) Call gapping and SS7 overload are not in effect for the call.

gsmSSF postconditions:

(2) If the DP was armed as a TDP-R and trigger conditions, if present, are fulfilled, then a control relationship
between the gsmSCF and the gsmSSF is established. The gsmSSF transits to the State
"Waiting_for_Instructions".

The address of the gsmSCF shall be fetched from the valid CSI. The gsmSSF shall provide all available parametersto
the gsmSCF.

If no triggering takes place, because trigger conditions were not fulfilled, then the gsmSSF shall proceed with call
handling without CAMEL Service.

The gsmSSF application timer Tssf isloaded and started when the gsmSSF sends "I nitial DP" for requesting instructions
from the gsmSCF. It is used to prevent excessive call suspension time.
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11.21.2.2 Error handling

If the destination gsmSCF is not accessible, then the call proceeds in accordance with the Default Call Handling
parameter in the CSI.

When Tssf expires, the gsmSSF shall abort the interaction with the gsmSCF and the call continues in accordance with
the Default Call Handling parameter in the valid CSI.

If the calling party abandons after the sending of "InitialDP", then the gsmSSF aborts the control relationship by means
of an abortto TC.

Note  TCwill wait until the first response message from the gsmSCF has been received before it sends an abort to
the gsmSCF (see also clause 14).

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

11.22 InitiateCallAttempt procedure

11.22.1 General Description

The gsmSCF uses this operation to request the gsmSSF to create a new call leg to one call party using the address
information provided by the gsmSCF (e.g. wake-up call). The gsmSCF shall subsequently arm O_Answer as an EDP-R
and the call failure events (Route_Select Failure, O_Busy and O_No_Answer) as EDP-Rs and/or EDP-Ns, in order to
enable the gsmSCF to treat this call appropriately when any of these events is encountered. InitiateCall Attempt can also
be used to create an additional call party in anew Call Segment within an existing Call Segment Association.
11.22.1.1 Parameters

- destinationRouteingAddress:
This parameter contains the called party number towards which the call shall be routed.

- calingPartyNumber:
This parameter identifies which number shall be regarded as the calling party for the created call.

- legToBeCreated:
This parameter indicates the LeglD to be assigned to the newly created party.

- newCallSegment:
This parameter indicates the Call Segment ID to be assigned to the newly created Call Segment.

- calReferenceNumber:
This parameter contains the call reference number assigned to the call by the gsmSCF.

- gsmSCFAddress:
This parameter indicates the address of the gsmSCF initiating the operation.

- suppress-T-CSl:
This parameter indicates that the T-CSl for the served subscriber shall be suppressed for this call leg.

11.22.2 Responding entity (gsmSSF)

11.22.2.1 Normal procedure
gsmSSF preconditions:

None.

gsmSSF postconditions:

1) A new O-BCSM has been created; call processing is suspended.
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2) A Return Result is sent to the gsmSCF.
3) The CS_gsmSSF FSMtransits from the state "Idl€" to the state "Waiting_for_Instructions'.

All subsequent operations are treated in accordance with their normal procedures.

11.22.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10, and the TC services which are used for
reporting operation errors are described in clause 14.

11.23 MovelLeg procedure

11.23.1 General Description

The gsmSCF uses this operation to request the gsmSSF to move the leg from its current Call Segment to the intial Call
Segment (CSID = 1).

11.23.1.1 Parameters

- legiDToMove:
This parameter indicates the leg that shall be moved.

11.23.2 Responding entity (gsmSSF)

11.23.2.1 Normal procedure

gsmSSF preconditions:

1) A control relationship exists between the gsmSCF and the gsmSSF-.
2) The corresponding BCSM isin the alerting, active or mid-call phase.

3) The CS _gsmSSF FSM for each Call Segment involved isin the state "Waiting_for_Instructions’ or in the state
"Monitoring".

gsmSSF postconditions:
1) The gsmSSF performsthe appropriate call processing actions.

2) Thisitemisfor further study. The CS_gsmSSF FSM for the initial Call Segment transits to the state
"Waiting_for_Instructions'. The BCSM instances within the initial Call Segment transit to the O_Mid_Call DP or
tothe T_Mid_Call DP, if not already suspended. Note that no Mid_Call EDP will be reported for this case.

3) The CS _gsmSSF process for the source Call Segment is terminated.

4) A Return Result is sent to the gsmSCF immediately after successful execution of this operation.

11.23.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10, and the TC services which are used for
reporting operation errors are described in clause 14.

11.24 PlayAnnouncement procedure

11.24.1 General description

The gsmSCF uses this operation for inband interaction with a GSM user.
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11.24.1.1 Parameters

- informationToSend:
This parameter indicates an announcement a tone to be sent to the end-user by the gsmSRF.

- inbandinfo:
This parameter specifies the inband information to be sent.

- messagelD:
This parameter indicates the message(s) to be sen; this may be one of the following:

- elementaryMessagel D:
This parameter indicates a single announcement.

- text:
This parameter indicates atext to be sent. The text shall be transformed to inband information
(speech) by the gsmSRF. This parameter consists of two parameters; messageContent and attributes.
The attributes of the text parameter may consist of items such as language.

- elementaryMessagel Ds:
This parameter specifies a sequence of announcements.

- variableMessage:
This parameter specifies an announcement with one or more variable parts.

- numberOfRepetitions:
This parameter indicates the maximum number of times the message shall be sent to the end-user.

- duration:
This parameter indicates the maximum time duration in seconds that the message shall be played or repeated. A
value of "0" indicates endless repetition.

- interval:
This parameter indicates the time interval in seconds between successive messages, i.e. the time between the
end of the announcement and the start of the repetition of this announcement. This parameter may be used only
when "numberOfRepetitions” is> 1.

- tone
This parameter specifies atone to be sent to the end-user.

- tonelD:
This parameter indicates the tone to be sent.

- duration:
This parameter indicates the time duration in seconds of the tone to be sent. A value of "0" indicates infinite
duration.

- disconnectFroml PForbidden:
This parameter indicates whether the gsmSRF may initiate a disconnection from the gsmSSF after the interaction
has been completed.

If this parameter is TRUE, then the gsmSRF shall not initiate a disconnection. If this parameter is FALSE, then the
gsmSRF may initiate a disconnection.

- requestAnnouncementCompleteNotification:
This parameter indicates whether or not a " SpecializedResourceReport” shall be sent to the gsmSCF when all
information has been sent.

- requestAnnouncementStartedNotification:
This parameter indicates whether or not a " SpecializedResourceReport” shall be sent to the gsmSCF when the first
announcement or tone has started.

- callSegmentID:
This parameter indicates the Call Segment to which the user interaction shall apply.
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11.24.2 Responding entity (gsmSRF)

11.24.2.1 Normal procedure
gsmSRF preconditions:

(1) The SRSM-FSM isin the state "Connected”; if the gsmSRF received previously an operation from the gsmSCF,
then the SRSM-FSM isin the state "User Interaction”.

(2) When the first announcement or tone has started and " RequestAnnouncementStartedNoatification” is TRUE, then
the SRSM shall send a " SpecializedResourceReport" operation, containing the "FirstAnnouncementStarted"
parameter, to the gsmSCF.

gsmSRF postconditions:
(1) The gsmSRF sends the information to the user as indicated by "informationToSend".
(2) The SRSM-FSM transits to the state "User Interaction”, or remains in the same state.

(3) If al information has been sent and " RequestAnnouncementCompleteNotification" is TRUE, then the SRSM
shall send a" SpecializedResourceReport” operation, containing the " AllAnnouncementsComplete” parameter, to
the gsmSCF.

(4) If dl information has been sent and "disconnectFroml PForbidden” is FALSE, then the SRSM disconnects the
gsmSRF from the user.

The annhouncement sent to the end-user is ended in the following conditions:

- if neither "duration” nor "numberOfRepetitions" is specified, then the network specific announcement ending
conditions shall apply; or

- if "numberOfRepetitions” is specified, when all repetitions have been sent; or

- if duration is specified, when the duration has expired. The announcement is repeated until this condition is met;
or

- if "duration" and "numberOfRepetitions" is specified, when one of both conditions is satisfied (whichever comes
first).

11.24.2.2 Error handling

If a Cancel operation is received before or during the processing of the operation, then that operation shall be cancelled
immediately and the error "Canceled" shall be reported to the gsmSCF.

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

11.25 PlayTone procedure

11.25.1 General description

The gsmSCF uses this operation to instruct the gsmSSF to play tonesto aleg or a Call Segment using the MSC' s tone
generator.

If aCall Segment isindicated, then the tones shall be played to al activelegsin that Call Segment. If alegisindicated,
then the tones shall be played to that leg only.

11.25.1.1 Parameters

- legOrCall Segment:
This parameter indicates the leg or Call Segment to which the PlayTone operation shall apply.
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- burgts
This parameter indicates the variable sequence of tones to be played and consists of the following parameters:

- numberOfBursts:
This parameter indicates the number of bursts that form the burstlist.

- burstinterval:
This parameter indicates the time interval between successive burstsin a sequence of bursts.

- numberOfTones NBurst:
This parameter indicates the number of tonesto be played in each burst.

- toneDuration:
This parameter indicates the time durationof asingle tonein aburst.

- tonelnterval:
This parameter indicates the time interval between successive tonesin a burst.

11.25.2 Responding entity (gsmSSF)

11.25.2.1 Normal procedure
gsmSSF preconditions:

The gsmSSF FSM isin one of the following states:

"Monitoring"; or

"Waiting_for_Instructions"; or

"Waiting_for_End_of Temporary Connection".

If aCall Segment isindicated, then at least one of the legsin that Call Segment isin the active phase.
gsmSSF postconditions:

(1) NogsmSSF FSM state transition.

11.25.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10 and the TC services used for reporting
operation errors are described in clause 14.

11.26 PromptAndCollectUserinformation procedure

11.26.1 General description

The gsmSCF uses this operation to interact with acall party in order to collect information.

11.26.1.1 Parameters
- collectedinfo:

- collectedDigits:
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minimumNbOfDigits:
This parameter specifies the minimum number of valid digits to be collected.

maximumNbOfDigits:
This parameter specifies the maximum number of valid digits to be collected. The following applies:
"maximumNbOfDigits' = "minimumNbOfDigits".

endOfReplyDigit:
This parameter indicates the digit string used to signal the end of input.

In the case that the "maximumNbOfDigits' > "minimumNbOfDigits' the following applies:

If "endOfReplyDigit" is not present, then the end of input is indicated:

- when theinter-digit timer expires; or

- when the number of valid digits received equals the " maximumNbOfDigits".
If "endOfReplyDigit" is present, then the end of input isindicated:

- when theinter-digit timer expires; or

- when the end of reply digit isreceived; or

- when the number of valid digits received equals the " maximumNbOfDigits".

When the end of input is reached, the collected digits are sent from gsmSRF to the gsmSCF, including the
"endOfReplyDigit" if received by the gsmSRF. In the case the number of valid digits received is less than
the "minimumNbOfDigits' when the inter-digit timer expires or when the end of reply digit is received,
the input is considered to be erroneous.

cancelDigit:

This parameter indicates the cancel digit string that may be entered by the user to request aretry.All digits
aready received by the gsmSRF are discarded and the PromptAndCollectUserInformation procedure is
performed again, thus e.g. the same announcement to request user information is given to the user and
information is collected. If this parameter is not present, then the user is not able to request aretry.

startDigit:
This parameter indicates the start digit string that indicates the start of the valid digits to be collected. The

digitsthat are received by the gsmSRF before this start digit is received, are discarded and are not
considered to be valid. The start digit string itself is considered to be valid digits.

If this parameter is not present, then all received digits are considered to be valid.

When the end of input is reached, the collected digits are sent from gsmSRF to the gsmSCF, including the
"startDigit" if received by the gsmSRF.

firstDigitTimeOut:
If this parameter is present, then the first digit shall be received by the gsmSRF before first-digit timer

expiration. If thefirst digit is not received before first-digit timer expiration, then the input is considered to
be erroneous. After receipt of the first valid or invalid input digit, the first-digit timer shall be stopped.

If this parameter is not present, then the gsmSRF shall use a default value for the first-digit timer.

If "startDigit" is present, then the first-digit timer shall be stopped after the start digit is received.

3GPP



Release-5

159 3GPP TS 29.078 5.0.0 (2002-03)

interDigitTimeOut:
If this parameter is present, then any subsequent valid or invalid digit shall be received by the gsmSRF
before the inter-digit timer expires. Asaresult of receiving a digit, the inter-digit timer is reset and restarted.

If asubsequent valid or invalid digit is not received before the inter-digit timer expires and the number of
received valid digitsisless than "minimumNbOfDigits’, then the input is considered to be unsuccessful.

If asubsequent valid or invalid digit is not received before the inter-digit timer expires and the number of
received valid digitsis greater than " minimumNbOfDigits" and smaller than or equal to
"maximumNbOfDigits", then the input is considered to be successful.

If the "interDigitTimeOut" is not present, then the gsmSRF shall use a default value for the inter-digit timer.

errorTreatment:
This parameter defines what specific action shall be taken by the gsmSRF in the event of error conditions
occurring.

interruptableAnnind:

If this parameter is TRUE, then the announcement shall interrupted after the first valid or invalid digit is
received by the gsmSRF. If the announcement is interrupted, then a first-digit timer shall not apply anymore.
However, if the announcement has not been interrupted, then the first-digit timer shall be started after the
announcement has been finished.

If this parameter is FAL SE, then the announcement shall not be interrupted after the first digit is received by
the gsmSRF. The received digits during the announcement are discarded and considered to be invalid. All
other specified parameters (" minimumNbOfDigits", "maximumNbOfDigits", "endOfReplyDigit", etc.) do
not apply before the announcement has been finished. The first-digit timer shall be started after the
announcement has been finished.

voicel nformation:
If this parameter is FALSE, then all valid or invalid digits shall be entered by DTMF.

If this parameter is TRUE, then the calling user isrequired to provide all valid or invalid information by
speech. The gsmSRF shall perform voice recognition and shall translate the provided information into digits.
The end of reply digit(s), if required, shall be provided by speech.

voiceBack:
If this parameter is FALSE, then no voice back information shall be given by the gsmSRF.

If this parameter is TRUE, then the valid input digits received by the gsmSRF shall be announced back to
the calling user immediately after the end of input isreceived. The invalid input digits will not be announced
back to the calling user. The end of reply digit(s) shall not be voiced back to the calling user.

- disconnectFroml PForbidden:
This parameter indicates whether the gsmSRF may initiate a disconnection from the gsmSSF after the interaction
has been completed.

If this parameter is TRUE, then the gsmSRF shall not initiate a disconnection. If this parameter is FALSE, then the
gsmSRF may initiate a disconnection.

- informationToSend:
This parameter indicates an announcement or tone to be sent to the end-user by the gsmSRF.

3GPP



Release-5

160 3GPP TS 29.078 5.0.0 (2002-03)

- inbandinfo:
This parameter specifies the inband information to be sent.

- messagelD:
This parameter indicates the message(s) to be sent;, this may be one of the following:

elementaryMessagel D:
This parameter indicates a single announcement.

text:
This parameter indicates atext to be sent. The text shall be transformed to inband information
(speech) by the gsmSRF. The attributes of text may consist of items such as language.

elementaryMessagel Ds.
This parameter specifies a sequence of announcements.

variableM essage:
This parameter specifies an announcement with one or more variable parts.

- numberOfRepetitions:
This parameter indicates the maximum number of times the message shall be sent to the end-user.

- duration:
This parameter indicates the maximum time duration in seconds that the message shall be played or
repeated. A value of "0" indicates endless repetition.

- interval:
This parameter indicates the time interval between successive messages, i.e. the time between the end of the
announcement and the start of the repetition of this announcement. This parameter may be used only when
"numberOfRepetitions " > 1.

-tone:

This parameter specifies atone to be sent to the end-user.

- tonelD:
This parameter indicates the tone to be sent.

- duration:
This parameter indicates the time duration in seconds of the tone. A value of "0" indicates infinite duration.

- requestAnnouncementStartedNotification:
This parameter indicatewhether or not a " SpecializedResourceReport” shall be sent to the gsmSCF when the first
announcement or tone has started.

- callSegmentID:
This parameter indicates the Call Segment to which the user interaction shall apply.

Result Parameter:

- digitsResponse:
This parameter contains the information collected from the end-user.

11.26.2 Responding entity (gsmSRF)

11.26.2.1 Normal procedure

gsmSRF preconditions:

(1) The SRSM-FSM isin the state "Connected”; if the gsmSRF received previousdly an operation from the gsmSCF,
then the SRSM-FSM isin the state "User Interaction”.
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(2) If the first announcement or tone has started and " RequestA nnouncementStartedNatification” is TRUE, then the
SRSM sends a " SpecializedResourceReport" operation, containing the "FirstAnnouncementStarted” parameter,
to the gsmSCF-.

gsmSRF postconditions:
(1) The gsmSRF has sent the information to the end-user as indicated by "informationToSend".

(2) The collected information from the end-user is sent to the gsmSCF as RETURN RESULT of the
"PromptAndCollectUserInformation”.

(3) If the "disconnectFroml PForbidden” is FAL SE, then the gsmSRF initiates a bearer channel disconnect to the
gsmSSF and the SRSM FSM transits to the state "Idle".

(4) Otherwise, the SRSM FSM transits to the state "User Interaction” or remains in the same state.
The announcement sent to the end-user is ended in the following conditions:

- if neither "duration” nor "numberOfRepetitions" is specified, then the network specific announcement ending
conditions shall apply; or

- if "numberOfRepetitions” is specified, when all repetitions have been sent; or

- if duration is specified, when the duration has expired. The announcement is repeated until this condition is met;
or

- if "duration" and "numberOfRepetitions" is specified, when one of both conditions is satisfied (whichever comes
first).

If the parameter "interruptableAnnind” is not FAL SE and the end-user has responded with a digit during the sending of
the announcement, then the above conditions are overruled. In that case, the announcement shall be ended immediately.

The parameter "errorTreatment” specifies how the gsmSRF shall treat an error. The value "reportErrorToSCF" means
that the error shall be reported to the gsmSCF by means of Return Error with "ImproperCallerResponse”. The value
"help" indicates that no error shall be reported to gsmSCF but assistance shall be given to the end-user in the form of a
network dependent default announcement (which may be dependent on the context, i.e. the sent message). The value
"repeatPrompt" indicates that no error shall be reported to the gsmSCF but the prompt shall be repeated to the end-user.
The error handling procedures related to "help” and " repeatPrompt” shall be done only once per
"PromptAndCollectUserInformation™ operation.

NOTE  Note on processing "endOfInput"

The receipt of any "endOfInput" condition (e.g endOfReplyDigit, cancel Digit, firstDigitTimeout,
interDigitTimeout) terminates immediately the ongoing input. In other words when e.g an endOfReplyDigit is
received, then the receipt of a subsequent cancel Digit will not be processed anymore.

11.26.2.2 Error handling

If a Cancel operation is received before or during the processing of the operation, then the operation shall be cancelled
immediately and the error "Canceled" shall be reported to the gsmSCF.

Generic error handling for the operation related errors are described in clause 10, the TC services which are used for
reporting operation errors are described in clause 14.

If any of the parameter restrictions are violated (e.g. "minimumNbOfDigits" > "maximumNbOfDigits"), then an
operation error has occured.

11.27 ReleaseCall procedure
11.27.1 General description

The gsmSCF uses this operation to tear down acall at any phase. This operation may not be sent to an assisting
gsmSSF.
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11.27.1.1 Parameters

- releaseCause:
This parameter gives an indication to the gsmSSF about the reason of releasing this specific call. This may be
used by gsmSSF for generating specific tones to the different parties in the call or to fill in the "cause” in the
rel ease message.

11.27.2 Responding entity (gsmSSF)

11.27.2.1 Normal procedure
gsmSSF preconditions:

(2) A control relationship exists between gsmSCF and gsmSSF.

(2) The gsmSSF FSM isin the state "Waiting_for_Instructions' or in the state "Monitoring".
gsmSSF postconditions:

(1) The gsmSSF FSM transitsto the state "1dle" after sending any pending " CallInformationReport" or
"ApplyChargingReport". All armed EDPs shall be disarmed. All connections and resources related to the call
shall be released.

11.27.2.2 Error handling

Operation related error handling is not applicable, due to class 4 operation.

11.28 RequestNotificationChargingEvent procedure

[FFS: further contributions on RNC will be provided.]

11.28.1 General Description

The gsmSCF uses this operation to instruct the gsmSSF how to manage the charging events which are received from
other Functional Entities (FES) not under the control of the ServicelL ogic (SL) instance.

11.28.1.1 Parameters
- eventTypeChargingPLMN:

This parameter indicates the charging event type, ie. the type of charging information to be monitored by the
serving MSC and to be reported to the CSE. This parameter is a choice between four lists of information.

- chargeUnitsTotal:

This parameter indicates that the accumulated charge units for the call are to be monitored. This
parameter isalist of following information.

- reportingConditionUnits:

This parameter indicates the charge units are to be reported on the occurrence of one of the
following conditions:

- endOfConnection:

This parameter indicates that the charge units are to be reported at the disconnection
of the established connection configuration.

- thresholdCounterval ue:

3GPP



Release-5 163 3GPP TS 29.078 5.0.0 (2002-03)

This parameter indicates that the charge units are to be reported when the
accumulated charge units equal or exceed the specified threshold value.

- chargeUnitsComponents:

In this parameter CSE shall specify the units of various charging components in the PLMN to be
monitored. It contains the list of the charging components to be monitored and the corresponding
reporting condition.

- monitorComponent:

This parameter specifies the PLMN charging component to be monitored. It is a choice of

- chargesSpecificPLMN:

This component specifiesthe PLMN specific charges at the serving MSC determined by
the operator based on radio resource utilization, roaming etc.

- chargesTransitNetwork:

This component specifies charges at the serving MSC to be levied for utilization of transit network
resources.- reportingConditionUnits:

This parameter indicates the charge units are to be reported on the occurrence of one of the
following conditions

- endOfConnection:

This parameter indicates that the charge units are to be reported at the disconnection
of the established connection configuration.

- thresholdCountervalue:

This parameter indicates that the charge units are to be reported when the
accumulated charge units equal or exceed the specified threshold value.

- evaluesTotal:

This parameter specifiesthat the net applicable evalues are to be reported. The serving MSC shall report
the currently applicable e-values. It shall also notify the new e-valuesto CSE whenever applicable e-
values change due to event such as tariff switch. Itisalist of following information.

- reportingConditionEval ue:

This parameter indicates that the e-values are to be reported on the occurrence of the following
conditions

- occuranceOfEvent:

Thisindicates that the e-values are to be reported at the occurance of charging event
which may be the first determination of applicable evalues for the call while routing or
the occurance of network tariff switch and the determination of new applicable e-values.

- evaluesComponents:

In this parameter CSE may request the eval ues corresponding to the various charging componentsin the
PLMN. It contains the list of the component to be monitored and the corresponding reporting condition

- monitorComponent:

This parameter specifies the PLMN charging component to be monitored. It is a choice of
following parameters:

- chargesSpecificPLMN:

This component specifiesthe PLMN specific charges at the serving MSC determined by
the operator based on radio resource utilization, roaming etc.
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- chargesTransitNetwork:

This component specifies charges at the serving MSC to be levied for utilization of
transit network resources.

- reportingConditionEval ue:

This parameter indicates that the e-values are to be reported on the occurrence of any of the
following conditions:

- occuranceOfEvent:

Thisindicates that the e-values are to be reported at the occurance of charging event
which may be the first determination of applicable evalues for the call while routing or
the occurance of network tariff switch and the determination of new applicable evalues.

- monitorMode:

This parameter indicates the monitorM ode applicable for the corresponding "eventTypeCharging” parameter.
Monitor mode may be "notifyAndContinue" or "transparent".

The monitor mode "interrupted” is not applicable for RNC operation.
- leglD:

This parameter indicates the leg ID for which the charging event is to be monitored.

11.28.2 Responding entity (gsmSSF)

11.28.2.1  Normal procedure

gsmSSF preconditions:
(1) The gsmSSF FSM isin the state "Waiting_for_Instructions' or in the state "Monitoring".
(2) A relationship exist between the gsmSCF and the gsmSSF.

gsmSSF postconditions:
(1) No gsmSSF FSM state transition.

On receipt of this operation the gsmSSF performs actions to cope with the interactions concerning the charging
according the information elements included in the operation.

In the case that multiple RequestNotificationChargingEvent operations are received for the same connection
configuration with the same "eventTypeCharging" and "legID", only the latest received "monitorMode" shall apply.

11.28.2.2  Error handling

Generic error handling for the operation related errorsis described in Clause 10 and the TCAP services which are used
for reporting operation errors are described in Clause 12.

11.29 RequestReportBCSMEvent procedure

11.29.1 General description

The gsmSCF uses this operation to request the gsmSSF to monitor for a call-related event (e.g., BCSM events such as
O _Busy or O_No_Answer) and to send a notification to the gsmSCF when the event is detected.

The monitoring of more than one event may be requested with a single "RequestReportBCSM Event" operation, but
each of these requested events will be reported in a separate "EventReportBCSM" operation.
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NOTE: If the RequestReportBCSM Event requests arming of the current DP from which the call processing was
suspended, then the next occurrance of the DP encountered during BCSM processing will be detected (i.e. not
the current one from which the call was suspended).

The DP arming principleis asfollows:

- TheDPsO_Disconnect and T_Disconnect can be armed for any or all legs depending on the direction for which
events have to be captured. As an example, the O_Disconnect DP can be armed for legl and leg2; in this case, if
arelease request isreceived from the A-party, then it will be detected by the O_Disconnect DP armed for legl,
while a release request from the B-party will be detected by the O_Disconnect DP armed for leg2.

- The O_Abandon DP can be armed only for legl in the O-BCSM and the T_Abandon DP can be armed only for
legl inthe T-BCSM.

Table 11-1: DP Arming Table for O-BCSM:

O-BCSM legl Not leg 1 Default_leg_ID
O_Term_Seized DP - X 2
Route Select Failure DP - X 2
O_Busy DP - X 2
O_No_Answer DP - X 2
O_Answer DP - X 2
O _Disconnect DP X X (D
O_Abandon DP X - 1
O _Mid_Call X - 1
O_Change Of Position X - 1
Note 1: The "legID" parameter shall be included
Nomenclature: X = Arming Applicable
- = Arming not Applicable
Table 11-2: DP Arming Table for T-BCSM:
T-BCSM leg2 legl Default Leg ID
Call_Accepted DP X - 2
T Busy DP X - 2
T_No_Answer DP X - 2
T_Answer DP X - 2
T_Disconnect DP X X _(note 1)
T_Abandon DP - X (note 2) 1
T_Mid_Call X - 2
T Change_ Of Position X - 2
Note 1:  The "legID" parameter shall be included
Note 2:  T_Abandon can be armed for legl only.
Nomenclature: X = Arming Applicable
- = Arming not Applicable

11.29.1.1 Parameters

- bcsmEvents:
This parameter specifies the event or events of which areport is requested.

- eventTypeBCSM:
This parameter specifies the type of event of which areport is requested.

- monitorMode:
This parameter indicates how the event shall be reported. If the "monitorMode" is "interrupted”, then the event
shall be reported as arequest; if the "monitorMode" is " notifyAndContinue”, then the event shall be reported as
anotification; if the "monitorMode" is"transparent”, then the event shall not be reported.

- leglD:

This parameter indicates the party in the call for which the event shall be reported. The gsmSCF shall use the
option "sendingSidel D" only.
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- sendingSidel D:
If not included, then the following defaults are assumed for LegID:
"legID" = 1 for the events O_Abandon, T_Abandon and O_Mid_Call,

"legID" = 2 for the events Route_Select_Failure, O_Busy, O _No_Answer, O_Answer, T_Busy,
O_Term_Seized, Call_Accepted, T_No_Answer, T_Answer and T_Mid_Call.

The"leglD" parameter shall always be included for the events O_Disconnect and T_Disconnect.

- dPSpecificCriteria:
This parameter contal NS information specific to the EDP that shall be armed.
- applicationTimer:
This parameter indicates the No_Answer timer value for the No_Answer event. If the called party does not

answer the call within the allotted time, then the gsmSSF shall report the event to the gsmSCF. This timer
shall be shorter than the network No_Answer timer.

- midCalControllnfo:
This parameter defines the criterion for the detection and reporting of mid-call digits. If this parameter is
absent, then the first digit entered shall be reported.

- automaticRearm:
This parameter indicates that the gsmSSF shall rearm the DP whenever it is encountered.

11.29.2 Responding entity (gsmSSF)

11.29.2.1 Normal procedure
gsmSSF preconditions:
(1) A control relationship exists between the gsmSSF and the gsmSCF.
(2) The gsmSSF FSM isin the state "Waiting_for_Instructions' or in the state "Monitoring".

In the state "monitoring” only requests to disarm detection points (with MonitorMode set to " Transparent”) or to send
notifications of events (with MonitorMode set to "NotifyAndContinue") shall be accepted by the gsmSSF.

gsmSSF postconditions:
(1) The requested EDPs are armed or disarmed as indicated.

(2) Previously requested events are monitored until ended by a transparent monitor mode, until the end of the call,
until the EDPs are detected or until the corresponding leg is released.

(3) The gsmSSF FSM remains in the same state, unless all EDPs have been disarmed and no CalllnformationReport
or ApplyChargingReport has been requested; in the latter case, the gsmSSF FSM transits to the state "ldl€".

11.29.2.2 Error handling

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

11.30 ResetTimer procedure

11.30.1 General description

The gsmSCF uses this operation to refresh the Tssf application timer, in order to avoid the Tssf time-out at the gsmSSF.
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11.30.1.1 Parameters

- timerID:
This parameter indicates which timer shall be reset. The only permissible value of this parameter is "tssf".

- timerVaue:
This parameter specifies the value to which the timer shall be set.

- callSegmentID:
This parameter indicates the Call Segment in the gsmSSF for which the timer shall be reset.

11.30.2 Responding entity (gsmSSF)

11.30.2.1 Normal procedure
gsmSSF preconditions:
(1) Basic call processing has been suspended at a DP.

(2) The gsmSSF FSM isin the state "Waiting_for_Instructions', the state "Waiting_for_end_of_User_Interaction"
or in the state "Waiting_for_end_of Temporary_Connection"”.

gsmSSF postconditions:
(1) The Tssf timer isloaded with the value received from the gsmSCF and is restarted.
(2) No gsmSSF FSM state transition.

11.29.2.2 Error handling

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

11.31 SendCharginglnformation procedure

11.31.1 General description

The gsmSCF uses this operation to instruct the gsmSSF on the Advice of Charge information to be sent by the gsmSSF.
The SendChargingl nformation operation may be invoked on multiple occasions.

The SendChargingl nformation operation may be used for MO and MT callsin the VM SC. In the case of an MT call, the
CSE provided e-parameters are not used by Mabile Station if a call forwarding or follow-on call occurs.

11.31.1.1 Parameters

- sCIBillingChargingCharacteristics:
This parameter is a choice between two lists of information.

Thefirst list shall be sent only if there is neither an active call leg, nor a Temporary Connection, nor a connection
to agsmSRF. It contains the following parameters:

- aOCBeforeAnswer:
Thisisalist of the following information:

- aOClnitial:
Thisisaset of GSM Charge Advice Information (CAI) elements, as defined in 3GPP TS 22.024 [2] These
CAIl elements shall be sent by the gsmSSF to the M S when Answer is detected and a tariff switch for the
"CSE control of e-parameters’ has not yet occurred.

- a0CSubsequent:
Thislist may contain the following information:
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- CAlElements:
Thisisaset of GSM Charge Advice Information (CAI) elements, as defined in 3GPP TS 22.024 [2].
These CAl elements shall be sent to the MS when Answer is detected and a tariff switch for the "CSE
control of e-parameters' has occurred previously, or when Answer has previously been detected and a
tariff switch for the " CSE control of e-parameters’ occurs.

- tariffSwitchinterval (for the "CSE control of e-parameters’):
This parameter indicates the time duration until the next tariff switch for the "CSE control of e-
parameters’. The measurement of the elapsed tariff switch period shall start immediately after
successful execution of this operation.

The second list in the choice shall be sent only if thereis an active call leg or a Temporary Connection or a
connection to agsmSRF. It contains the following parameters:

- aOCAfterAnswer:
Thislist may contain the following information:

- CAlElements:
Thisisaset of GSM Charge Advice Information (CAI) elements, as defined in 3GPP TS 22.024 [2]. These
CAIl elements shall be sent to the MS by the gsmSSF when Answer is detected and a tariff switch for the
"CSE control of e-parameters" has occurred previously, or when Answer has previously been detected and
atariff switch for the "CSE control of e-parameters’ occurs.

- tariffSwitchinterval (for the "CSE control of e-parameters’):
This parameter indicates the time duration until the next tariff switch for the "CSE control of e-parameters’.
The measurement of the elapsed tariff switch period shall start immediately after successful execution of
this operation.

- leglD:
This parameter indicates where the charging information shall be sent. For Mobile Originated calls, only leg 1 shall
be used. For Mobile Terminated callsin the VM SC, only the leg of the CAMEL subscriber shall be used.

11.31.2 Responding entity (gsmSSF)

11.31.2.1 Normal procedure
gsmSSF preconditions:
(1) The gsmSSF FSM isin one of the following states:

"Waiting_for_Instructions'; or
"Waiting_for_end_of User_Interaction"; or
"Waiting_for_end_of Temporary_Connection”; or
"Monitoring".

gsMSSF postconditions:
(1) No gsmSSF FSM state transition.

On receipt of this operation the gsmSSF performs actions to send the Advice of Charge information to the indicated
Call PartysMS.

If Advice of Charge shall be provided to aMS in conjunction with "CSE control of call duration™, then the following
sequence of operations may be sent by the gsmSCF to the gsmSSF in the following order, in the same TC-CONTINUE

TC message:
one or more ApplyCharging operations; SendCharginglnformation operation.

These operations shall be processed sequentialy by the gsmSSF, in the order that they are sent by the gsmSCF. In this
case, the parameters Tariff Switchinterval (for the "CSE control of call duration") may be present in any of the
ApplyCharging operations and the parameter TariffSwitchinterval (for the "CSE control of e-parameters") may be
present in the SendChargingl nformation operation.
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The TariffSwitchlnterval information received with the ApplyCharging operation shall set or overwrite the tariff switch
timer for the "CSE control of call duration” in the gsmSSF and this duration timer shall run from the time of successful
operation execution.

The TariffSwitchlnterval information received in the SendCharginglnformation operation shall set or overwrite the
tariff switch timer for the " CSE control of e-parameters’ in the gsmSSF and this duration timer shall run from the time
of successful operation execution.

11.31.2.2 Error handling

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

11.32 SpecializedResourceReport procedure

11.32.1 General description

The gsmSRF uses this operation as a response to a " PlayAnnouncement” operation or a
"PromptAndCollectUserInformation™ operation. This operation shall be used only when the
"requestAnnouncementCompleteNotification" parameter is TRUE or the "requestAnnouncementStartedNotification"
parameter is TRUE in the "PlayAnnouncement™ operation or the "PromptAndCollectUserInformation”.

11.32.1.1 Parameters

- dlAnnouncementsCompl ete:
This parameter indicates that all the announcements and tones are complete.

- firstAnnouncementStarted:
This parameter indicates that the first announcement or tone has started.

11.32.2 Invoking entity (gsmSRF)

11.32.2.1 Normal procedure

gsmSRF preconditions:
(1) The gsmSRF FSM isin the state "User_Interaction”.
(2) Either:

(i) The sending of announcments and tones as defined in the " PlayAnnouncement” operation or the
"PromptAndCollectUserInformation" operation has started and the parameter
"RequestAnnouncementStartedNotification” in the "PlayAnnouncement" or
"PromptAndCollectUserInformation” operation is TRUE; or

(if) A "PlayAnnouncement” operation has been executed, all announcements and tones have been sent and the
parameter "ReguestAnnouncementCompleteNotification” in the PlayAnnouncement™” operation is TRUE .

gsMSRF postconditions:
(1) No gsmSRF FSM state transition.

(2) If the "DisconnectFroml PForbidden” parameter is FAL SE, then the gsmSRF initiates a bearer channel
disconnect sequence to the gsmSSF using the applicable bearer channel signalling system after sending the
" SpecializedResourceReport" operation to the gsmSCF. The gsmSRF transits to the state "Idle".

11.32.2.2 Error handling

Operation related error handling is not applicable, due to class 4 operation.
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11.33 SplitLeg Procedure

11.33.1 General Description

The gsmSCF uses this operation to request the gsmSSF to separate one party from the initial Call Segment and place it
inanew Call Segment.

11.33.1.1 Parameters

- legToBeSplit:
This parameter indicates the party in the call to be split from the initial Call Segment.

- newCallSegment:
This parameter indicates the Call SegmentI D to be assigned to the newly-created Call Segment.

11.33.2 Responding entity (gsmSSF)

11.33.2.1 Normal procedure

gsmSSF preconditions:

1) A control relationship exists between the gsmSCF and the gsmSSF.

2) Thelegtobe splitiscurrently intheinitial Call Segment.

3) TheBCSM for theleg to be split isin the state O_Active, T_Active, O_Mid_Call or T_Mid_Call.
gsmSSF postconditions:

1) The gsmSSF performs the necessary actions to separate the specified leg from its original Call Segment and place it
in anew associated Call Segment.

2) TheCS_gsmSSF FSM for the new Call Segment transitsto the state "Waiting_for_Instructions'.
3) TheCS gsmSSF FSM for theinitial Call Segment transits to the state "Waiting_for_Instructions”.

4) Thisissueisfor further study. The remaining BCSM instances within theinitial Call Segment transit to the
O_Mid_Call DPor tothe T_Mid_Call DP, unless already suspended at a DP. Note that no Mid_Call EDP will be
reported for this case.

5) A Return Result shall be sent to the gsmSCF immediately after successful execution of this operation.

11.33.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10, and the TC services which are used for
reporting operation errors are described in clause 14.
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12 Detailed operation procedures for SMS control

NOTE: For Short Message processing in a Circuit Switched network, the CAMEL interaction with SMSis done
through the M SC/smsSSF.
For Short Message processing in a Packet Switched network, the CAMEL interaction with SMSis done
through the SGSN/smsSSF.

Any reference to the smsSSF applies to both the smsSSF co-located with the M SC and the smsSSF co-located
with the SGSN.

12.1  ConnectSMS procedure

12.1.1 General description

The gsmSCF uses this operation to request the smsSSF to continue Short Message processing, such as routeing a Short
Message to a specific destination or delivering a Short Message to the served subscriber, with modified information.
12.1.1.1 Parameters

- callingPartysNumber:
This parameter allows the gsmSCF to set the Calling Party Number parameter used in the network. It is used for
showing the sending party'sid to the receiving party.

- destinationSubscriberNumber:
This parameter contains the receiving party number to who the Short Message shall be routed by the SMSC.

- smscAddress:
This parameter contains the Short Message Service Centre address towards which the Short Message shall be
routed.

12.1.2 Responding entity (SmsSSF)

12.1.2.1 Normal procedure
SmsSSF preconditions:

(1) Mobile originating Short Message submission or Mabile terminating Short Message delivery attempt has been
initiated.

(2) Short Message processing has been suspended at the DP SMS_Collected _Info or at DP
SMS Ddlivery Requested.

(3) The smsSSF FSM isin the state "Waiting_for_Instructions'.
SmsSSF postconditions:

(1) The smsSSF performs the Short Message processing actions to route the Short Message to the specified
destination or to deliver the Short Message to the served subscriber.

(2) Tssf is stopped.
On receipt of this operation , the smsSSF performs the following actions:

- if the callingPartysNumber, destinationSubscriberNumber or smscAddress are supplied, then these values shall
be used for subsequent processing;

- if no EDPs have been armed, then the smsSSF transits to the state "1dle". Otherwise, the SmsSSF transits to the
state "Monitoring".
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The smsSSF shall not perform any implicit arming or disarming of DPs.

Statistic counter(s) are not affected.

12.1.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

12.2  ContinueSMS procedure

12.2.1 General description

The gsmSCF uses this operation to request the smsSSF to proceed with processing at the DP at which it previoudy
suspended processing to await gsmSCF instructions. The smsSSF continues processing without substituting new data
from the gsmSCF.

12.2.1.1 Parameters

None.

12.2.2 Responding entity (SmsSSF)

12.2.2.1 Normal procedure
SmsSSF preconditions:

(1) processing has been suspended at any DP.

(2) The smsSSF FSM isin the state "Waiting_for_Instructions'.
smsSSF postconditions:

(1) Tssf is stopped.

(2) processing continues.

(3) The smsSSF FSM isin one of the following states:

- State "Monitoring" because at least one EDP was armed; or

- State"ldl€" because no EDPs were armed.

12.2.2.2 Error handling

Operation related error handling is not applicable, due to class 4 operation.

12.3  EventReportSMS procedure

12.3.1 General description

The smsSSF uses this operation to notify the gsmSCF of a short message related event previously requested by the
gsmSCF in a RequestReporSM SEvent operation.

12.3.1.1 Parameters

- eventTypeSMS:
This parameter identifies the type of event that is reported.

3GPP



Release-5 173 3GPP TS 29.078 5.0.0 (2002-03)
- eventSpecificlnformationSM S:

This parameter contains the Short Message related information specific to the event.

- For O_SMS Failureit shall contain the O-SM SCausg, if available.

- For T_SMS Failureit shall contain the T-SMSCausg, if available.

- For O_SMS Submitted and for T_SMS Delivery it shall be empty.

- miscCdllnfo:
This parameter contains DP related information.

- messageType:
This parameter indicates whether the message is arequest, i.e. resulting from a RequestReportSM SEvent with
"monitorMode" = "interrupted”, or a notification, i.e. resulting from a RequestReportSM SEvent with
"monitorMode" = "notifyAndContinue".

12.3.2 Invoking entity (smsSSF)

12.3.2.1 Normal procedure
SmsSSF preconditions:

(1) The smsSSF FSM isin the state "Monitoring";

(2) The smsSSF FSM proceeds to an EDP that is armed.
smsSSF postconditions:

(1) The smsSSF has applied implicit disarming of EDPs.

(2) If message type was notification and there are no more EDPs armed, then the smsSSF FSM transits to the state
"ldle". Otherwise, the smsSSF transits to the state "Waiting_for_Instructions'.

(3) If the smsSSF has transitted to the state "Waiting_for_Instructions’, then Tssf shall be |oaded with the default
value and shall be started.
12.3.2.2 Error handling

Operation related error handling is not applicable, due to class 4 operation.

12.4  FurnishChargingIinformationSMS procedure

12.4.1 General description

The gsmSCF uses this operation to send charging related information to a Logical SMSrecord. ThisLogical SMS
record is CAMEL specific. The first FurnishCharginglnformationSM S operation leads to the generation of a Logical
SMS record. Receipt of subsequent FurnishCharginglnformationSM S operations shall overwrite or append the contents
of the Logical SMS record.

12.4.1.1 Parameters

- fCISMSBiIllingChargingCharacteristics:
This parameter contains the following parameters;

- fCIBCCCAMELsequencel:
This parameter contains the following parameters;

- freeFormatData:
This parameter contains free-format billing and/or charging characteristics.
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- appendFreeFormatData:
This parameter indicates whether previous free-format data shall be appended or overwritten. See 3GPP
TS23.078[7] for details.

12.4.2 Responding entity (SmsSSF)

12.4.2.1 Normal procedure
SmsSSF preconditions:

(1) The smsSSF FSM isin the state "Waiting_for_Instructions'.
SmsSSF postconditions:

(1) Tssf isloaded with the default value and is restarted.

(2) No smsSSF FSM state transition.

On receipt of this operation, the smsSSF performs actions to create the Logical SMS record, if aLogical SMS record
does not already exist, and writes the free-format information carried in the operation into the Logical SM S record.
Subsequent FurnishCharginglnformationSM S operations received, by default, will overwrite the free-format data
previously written in the Logical SM S record, as specified in 3GPP TS 23.078 [7]. It is also possible to append free
format data with subsequent FurnishCharginglnformationSM S operations.

The Logical SMS records will be associated for a given Short Message submission or Short Message delivery with one
or more physical CDRs, as specified in 3GPP TS 32.205 [13], 3GPP TS 32.215 [14] and 3GPP TS 22.115 [4].
12.4.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

12.5 InitialDPSMS procedure

12.5.1 General description

The smsSSF uses this operation after detection of a TDP-R in the smsSF FSM, to request the gsmSCF for instructions
to complete the Short Message submission to the SMSC or the Short Message delivery to the served subscriber.
12.5.1.1 Parameters

- destinationSubscriberNumber:
This parameter contains a number to identify the destination short message entity.

- callingPartyNumber:
This parameter carries the MSISDN of the sending short message entity .

- eventType:
This parameter indicates the armed smSSF FSM DP, resulting in the Initial DPSM S operation.

- iMSI:
IMSI of the mobile subscriber for whom the CAMEL serviceis invoked.

- locationlnformationlnM SC:
This parameter indicates the location of the MSC of the served subscriber. This parameter shall be included only if
the Initial DP operation is sent from the MSC.

- locationl nformationlnSGSN:
This parameter indicates the location of the SGSN of the served subscriber. This parameter shall be included only if
the Initia DPSM S operation is sent from the SGSN.
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- serviceKey:
This parameter indicates to the gsmSCF the requested IN service. It is used to address the required application/SLP
within the gsmSCF; it is not for gsmSCF addressing.

- timeAndTimeZone:
This parameter contains the time that the smsSSF was triggered, and the time zone that the invoking smsSSF
residesin.

- tPDataCodingScheme:
This parameter indicates the data coding scheme of the TP-User-Data element within the TPDU. It may indicate a
message class. The message class may indicate e.g. the originator of the Short Message.

- tPShortMessageSpecificlnfo:
This parameter contains the 1% octet of the TPDU. Refer to 3GPP TS 23.040 [6] for a description of the various
TPDUs.

- tPProtocolldentifier:
This parameter indicates the protocol used above the SM-Transfer Layer.

- tPVdlidityPeriod:
This parameter indicates the length of the validity period or the absolute time of the validity period termination.

- sMSCAddress:
This parameter defines the address of the SM SC to which the Short Message isintended to be submitted.

- smsReferenceNumber:
This parameter contains the SM S Reference Number assigned to the Short Message by the MSC or SGSN.

- mscAddress:
This parameter contains the E.164 address of the MSC. It shall be present if the SMS processing takes place in the
MSC; otherwise shall be absent.

- sgsn-Number:
This parameter contains the Global Title of the SGSN. It shall be present if the SM S processing takes placein the
SGSN; otherwise shall be absent.

12.5.2 Invoking entity (smsSSF)

12.5.2.1 Normal procedure
SmsSSF preconditions:
(1) A Short Message submission attempt or a Short Message delivery attempt has been initiated.
(2) An event has been detected at a DP.
(3) For MT-SMS, the event fulfilled the criteriafor the DP being executed.
smsSSF postconditions:
(1) A control relationship has been established and the smsSSF waits for instructions from the gsmSCF.

The address of the gsmSCF the Initial DPSM S operation shall be sent to, shall be fetched from the MO-SMS-CSI or the
MT-SMS-CSI. The smsSSF shall provide all available parameters to the gsmSCF.

A control relationship is established with the gsmSCF. The smsSSF application timer Tssf isladed with the deafult
value and is started. It is used to prevent excessive Short Message submission or delivery suspension time.

12.5.2.2 Error handling

If the gsmSCF is not accessible, then the smsSSF instructs the MSC or SGSN to proceed with the Short Message
processing in accordance with the Default SM S Handling parameter of the MO-SMS-CS| or MT-SMS-CSI.
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If Tssf expires, then the smsSSF aborts the Service Logic invocation attempt and instructs the MSC or SGSN to proceed
with the Short Message processing in accordance with the Default SM S Handling parameter of the MO-SMS-CSI CSl
or MT-SMS-CSl.

In the case of an MO-SM S Service, if the sending mobile party abandons after the sending of Initial DPSMS, then the
smsSSF aborts the control relationship by means of an abort to TC.

NOTE TC will wait until the first response message from the gsmSCF has been received before it sends an abort
to the gsmSCF (see also clause 14).

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

12.6 ReleaseSMS procedure

12.6.1 General description

The gsmSCF uses this operation to tear down a Short Message submission attempt or Short Message delivery attempt.
The operation may be sent within a control relationship only; it is not allowed in a monitor relationship.

12.6.1.1 Parameters

- rPCause:
This parameter gives an indication to the smsSSF about the reason of releasing this specific Short Message. For a
MO-SMS Service, the rPCause shall be sent to the served subscriber in the RP-ERROR RPDU. For aMT-SMS
Service, the rPCause shall be sent to the SMS-GM SC in the RP-ERROR RPDU.

12.6.2 Responding entity (SmsSSF)

12.6.2.1 Normal procedure
SmsSSF preconditions:

(1) The smsSSF FSM isin the state "Waiting_for_Instructions'.

(2) The FSM isin DP SMS Caollected_Info or in DP SMS Delivery Requested.
SmsSSF postconditions:

(1) The smsSSF FSM transits to the state "1dle". All armed EDPs shall be disarmed. All resources in the MSC or
SGSN related to the Short Message shall be released.

12.6.2.2 Error handling

Operation related error handling is not applicable, due to class 4 operation.

12.7 RequestReportSMSEvent procedure

12.7.1 General description

The gsmSCF uses this operation to request the smsSSF to monitor for a Short Message related event (FSM events such
asfailure, delivery or submission) and to send a notification to the gsmSCF when the event is detected.

The monitoring of more than one event may be requested with a single RequestReportSM SEvent operation, but each of
these requested events will be reported in a separate EventReportSM S operation.
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12.7.1.1 Parameters

- smsEvents.

This parameter indicates the event or events of which areport is requested.

- eventTypeSMS:
This parameter indicates the type of event of which areport is requested. Values SM SCollectedinfo and
SM SDeliveryRequested are not valid for the RequestReportSM SEvent operation.

- monitorMode:
This parameter indicates how the event shall be reported. When the "monitorMode” is "interrupted”, the event
shall be reported as arequest, if the "monitorMode" is " notifyAndContinue”, the event shall be reported as a
notification, if the "monitorMode" is "transparent”, then the event shall not be reported.

12.7.2 Responding entity (SmsSSF)

12.7.2.1 Normal procedure
SmsSSF preconditions:
(1) A control relationship exists between the smsSSF and the gsmSCF.
(2) The smsSSF FSM isin the state "Waiting_for_Instructions'.
smsSSF postconditions:
(1) Tssf isloaded with the default value and is restarted.
(2) The requested EDPs have been armed or disarmed as indicated.

(3) Armed events are monitored until ended by a transparent monitor mode, until the occurance of the event or until
the implicit disarming of the event.

(4) No smsSSF FSM state transition.

12.7.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

12.8 ResetTimerSMS procedure

12.8.1 General description

The gsmSCF uses this operation to refresh the Tssf application timer, in order to prevent Tssf expiry at the smsSSF.

12.8.1.1 Parameters

- timerlD:
This parameter indicates which timer shall be reset. The only permissible value of this parameter is "tssf".

- timerVaue
This parameter defines the value to which the timer shall be set.

12.8.2 Responding entity (SmsSSF)

12.8.2.1 Normal procedure

SmsSSF preconditions:

3GPP



Release-5 178 3GPP TS 29.078 5.0.0 (2002-03)

(1) Short Message processing has been suspended at a DP.
(2) The smsSSF FSM isin the state "Waiting_for_Instructions'.
smsSSF postconditions:
(1) The Tssf timer isloaded with the value received from the gsmSCF and is restarted.
(2) No smsSSF FSM state transition.

12.8.2.2 Error handling

Generic error handling for the operation related errors are described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.
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13 Detailed operation procedures for GPRS control

13.1  ActivityTestGPRS procedure

13.1.1 General description

The gsmSCF uses this operation to check for the continued existence of arelationship between the gsmSCF and the
gprsSSF. If the relationship is still in existence, then the identified instance of gprsSSF will respond.If the
ActivityTestGPRS operation timer expires, then the gsmSCF will assume that the receiving entity has failed in some
way and will take appropriate action. This operation opens a new SS7 dial ogue between gsmSCF and gprsSSF.
13.1.1.1 Parameters

None.

13.1.2 Responding entity (gprsSSF)

11.2.2.1 Normal procedure
gprsSSF preconditions;

(2) A relationship exists between the gsmSCF and the gprsSSF.

(2) The gprsSSME FSM isin the state "ldle Management".

(3) No active TC dialogue exists at the moment of receiving Activity TestGPRS.
gprsSSF postconditions:

(1) The gprsSSME FSM transits to the state "Non-call Associated Treatment”.

(2) If thereis a gprsSSF using the GPRS-Reference Number, then the gprsSSME FSM sends a Return Result
"ActivityTestGPRS' to the gsmSCF. The gprsSSME FSM then returns to the state "Idle Management".

If there is no gprsSSF using the GPRS-ReferenceNumber, then the gprsSSME FSM will issue a U-Abort. The
gprsSSME FSM then returns to the state "Idle Management".

(3) The temporary TC dialogue is closed.
If at the time of receiving ActivityTestGPRS there is an active TC dialogue for this GPRS Dialogue, then the
gprsSSME FSM issues a U-Abort with Abort reason " overlapping-dialogue”.
13.1.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10 and the TC services used for reporting
operation errors are described in clause 14.

13.2  ApplyChargingGPRS procedure

13.2.1 General description

The gsmSCF uses this operation for interacting with the gprsSSF function " CSE control of GPRS session or PDP
Context duration and volume". The ApplyChargingGPRSReport operation provides the feedback from the gprsSSF to
the gsmSCF. The charging scenarios supported by this operation are those given in 3GPP TS 22.078 [3] for "CSE
control of GPRS session and PDP Context duration and volume".
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If this procedure is used within a PDP Context dialogue, then the charging instruction shall pertain to the PDP Context
only. Data volume threshold and duration threshold may be defined separately.

If this procedure is used within a GPRS Session dialogue, then the charging instruction may pertain to the GPRS
Session or to asingle PDP Context. Charging for a PDP Context may be on duration and/or volume. Charging for a
GPRS Session may be on duration only.

NOTE: Charging for a PDP Context on duration and volume requires two ApplyChargingGPRS operations.

13.2.1.1 Parameters

- chargingCharacterigtics:
This parameter is a choice between parameters required for "CSE control of a GPRS session or a PDP Context
duration or volume":

- maxTransferredVolume:
This parameter specifies the maximum volume that may be transferred before a ApplyChargingReportGPRS
shall be sent to the gsmSCF.

- maxElapsedTime:
This parameter specifies the maximum period of time before a ApplyChargingReportGPRS shall be sent to
the gsmSCF.

- tariffSwitchinterval:
This parameter indicates the time duration until the next tariff switch. The measurement of the elapsed tariff switch
period shall start immediately after successful execution of this operation.

- pDPID:
This parameter, identifies the PDP Context, within the GPRS Session dialogue, to which the charging instruction

applies.
13.2.2 Responding entity (gprsSSF)

13.2.2.1 Normal procedure
gprsSSF preconditions:

(2) A control relationship exists between the gsmSCF and the GPRS Session or PDP Context to which the operation
applies.

(2) The gprsSSF FSM isin one of the following states: "Waiting_for_Instructions" or "Monitoring".
gprsSSF postconditions:
(1) No gprsSSF FSM state transition.

On receipt of this operation, the gprsSSF shall set the charging data using the information elements included in the
operation.

13.2.2.2 Error handling

"TaskRefused": In addition to the generic error handling noted below, this error shall be indicated when:
- aprevioudly received GPRS Session or PDP Context period or volume duration is pending;
- atariffSwitchinterval isindicated when a previously received tariffSwitchinterval is pending.

Generic error handling for the operation related errorsis described in clause 10 and the TC services used for reporting
operation errors are described in clause 14.
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13.3  ApplyChargingReportGPRS procedure

13.3.1 General description

The gprsSSF uses this operation to report charging related information to the gsmSCF as requested by the gsmSCF
using the ApplyChargingGPRS operation.

Timing of duration and measuring of transferred data (if applicable) shall be started when either an Attach, PDP
Context Establishment Acknowledgement or an Inter SGSN Routeing Area Update acceptance is detected by the
gprsSSF.

A report shall be made when a PDP Context Disconnect, a Detach or a Change in QoS is detected by the gprsSSF or
when the gprsSSF detects that the transferred volume or elapsed time duration indicated in the parameter
"transferredVolume” or "elapsedTime" (received in ApplyChargingGPRS operation) has been reached.
ApplyChargingReportGPRS shall be sent only on chargeable QoS changes.

13.3.1.1 Parameters

- chargingResult:
This parameter provides the gsmSCF with the charging related information previously requested using the
ApplyChargingGPRS operation. The "ChargingResult" is a choice, and can contain either of the following
parameters:

- transferredVolume:
Thisisachoice of the following parameters:

- volumelfNoTariffSwitch:
This parameter shall be present if no tariff switch has occurred for the PDP Context, otherwise it shall be
absent. If present, then the volume transferred since the detection of the event that triggered volume count
shall be reported.

- volumelfTariffSwitch:
This parameter shall be present if atariff switch has occurred for the PDP Context, otherwise it shall be
absent. This parameter may contain the following information:

- volumeSincelL astTariff Switch:
The volume since the detection of the event that triggered volume count or the last tariffSwitch
(whichever of these events was last detected) shall be reported.

- VolumeTariffSwitchinterval:
This parameter shall be present only if atariff switch was detected after the event that triggered
volume count for the PDP Context in the current volume count period. If present, the volume between
either the detection the event that triggered volume count or the previous tariff switch (whichever of
these events was last detected) and the last tariff switch shall be reported.

- elapsedTime:
This parameter is a choice of the following parameters:

- timeGPRSIfNoTariff Switch:
This parameter shall be be present if no tariff switch has occurred for the GPRS Session or the PDP
Context, otherwise it shall be absent. If present, then the elapsed time since the detection of the event that
triggered time count shall be reported.

- timeGPRSIfTariffSwitch:
This parameter shall be present if atariff switch has occurred for the GPRS Session or the PDP Context,
otherwise it shall be absent. This parameter may contain the following information:

- timeGPRSSinceL astTariffSwitch:
The time since the event that triggered time count or the last tariffSwitch shall be reported.

- timeGPRSTariffSwitchinterval:
This parameter shall be present only if atariff switch was detected after the event that triggered time
count for the GPRS Session or PDP Context in the current time count period. If present, then the time
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between either the detection the event that triggered time count or the previous tariff switch
(whichever of these events was last detected) and the last tariff switch shall be reported.

- qualityOfService:
This parameter identifies the QoS which was negotiated between the user, the SGSN and the GGSN.
This parameter shall be present only if the sending of the ApplyChargingReportGPRS operation was triggered
by a change in Quality of Service.

- active
This parameter indicates whether the GPRS Session or PDP Context is till active

- pDPID:
This parameter, identifies the PDP Context, within the GPRS Session dialogue, for which the charging report is
valid.

- chargingRollOver:
This parameter indicates possible rollovers of the " ChargingResult" parameter due to the limited val ue ranges of
the associated charging parameters. The "chargingRollOver" parameter is a choice and may contain either of the
following parameters:

- transferredVolumeRollOver:
This parameter is a choice of the following parameters:

- rO-VolumelfNoTariffSwitch:
This parameter indicates how many times the volumel fNoTariff Switch parameter of the chargingResult
hasrolled over. If no rollover has happened, then rO-Volumel fNoT ariff Switch may be absent.

- rO-VolumelfTariffSwitch:
This parameter is present if at |east one of the parameters below is present. It may contain the following
information:

- rO-VolumeSincel astTariffSwitch:
This parameter indicates how many times the volumeSincelL astTariff Switch parameter of the
chargingResult has rolled over. If no rollover has happened, then rO-VolumeSincel astTariff Switch
may be absent.

- rO-VolumeTariffSwitchinterval:
This parameter indicates how many times the VolumeTariff Switchlnterval parameter of the
chargingResult hasrolled over. If no rollover has happened, then rO-VolumeTariff Switchlnterval may
be absent.

- elapsedTimeRollOver:
This parameter is a choice of the following parameters:

- rO-TimeGPRSIfNoTariff Switch:
This parameter indicates how many times the timeGPRSIfNoT ariff Switch parameter of the
chargingResult hasrolled over. If no rollover has happened, then rO-TimeGPRSIfNoTariff Switch may be
absent.

- rO-TimeGPRSIfTariffSwitch:
This parameter shall be present if at least one of the parameters below is present. If It may contain the
following information:

- rO-TimeGPRSSinceLastTariff Switch:
This parameter indicates how many times the timeGPRSSincel astTariff Switch parameter of the
chargingResult hasrolled over. If no rollover has happened, then rO-
TimeGPRSSincel astTariff Switch may be absent.

- rO-TimeGPRSTariffSwitchinterval:
This parameter indicates how many times the timeGPRST ariff Switchinterval parameter of the
chargingResult hasrolled over. If no rollover has happened, then rO-TimeGPRST ariff Switchl nterval
may be absent.
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13.3.2 Invoking entity (gprsSSF)

13.3.2.1 Normal procedure
gprsSSF preconditions:

(2) A relationship exists between the gsmSCF and the GPRS Session or PDP Context.

(2) A charging event has been detected that was requested by the gsmSCF via an ApplyChargingGPRS operation.
gprsSSF postconditions:

(2) If termination of the GPRS Session or a PDP Context has occurred, then:

- If the sending of ApplyChargingReportGPRS is directly followed by the reporting of an EDP-R, then the
gprsSSF FSM shall transit to the state "Waiting_for_Instructions'; else

- If there are any armed EDPs or pending reports, then the gprsSSF FSM shall remain in the same state; else
- If there are no armed EDPs or pending reports, then the gprsSSF FSM shall transit to the state "ldle".

(2) If the sending of ApplyChargingReportGPRS is due to atimer or counter expiry, then:
- If there are any armed EDPs or pending reports, then the gprsSSF FSM shall remain in the same state; else
- If there are no armed EDPs or pending reports, then the gprsSSF FSM shall transit to the state "ldle".

(3) If the sending of ApplyChargingReportGPRS is due to a change in QoS of a PDP Context, then:
- ThegprsSSF FSM shall remain in the same state.

13.3.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10 and the TC services used for reporting
operation errors are described in clause 14.

13.4  CancelGPRS procedure

13.4.1 General description

The gsmSCF uses this operation to request the gprsSSF to disarm all pending EDPs and to cancel all pending reports for
a GPRS Session or for a specific PDP Context. This enables the gprsSSF FSM to transit to the state "Idle".
This procedure can not be used to cancel a previous operation.

13.4.1.1 Parameters
- pDPID:

This parameter, identifies the PDP Context, within the GPRS Session dialogue, for which the armed EDPs shall
be disarmed and the pending reports shall be cancelled.

13.4.2 Responding entity (gprsSSF)

13.4.2.1 Normal procedure
gprsSSF preconditions:
(1) The gprsSSF FSM isin the state "Waiting_for_Instructions' or in the state "Monitoring".

gprsSSF postconditions:
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(2) All pending ApplyChargingReportGPRS are cancelled and all pending EDPs are disarmed. If aPDPID is
included in the operation, then the cancelling of the pending reports and the disarming of the armed events
applies to the indicated PDP Contyext only.

(2) If the gprsSSF FSM was in the state "M onitoring and there are no more armed EDPs or pending reports, then the
gprsSSF FSM shall transit to the state "Idl€". If the gprsSSF FSM was in the state "Monitoring"” it shall transit to
the state "1dle" if there are no other PDP Contexts pending; or

If the gprsSSF FSM was in the state "Waiting_for_Instructions’, it shall remain in that state. If there are no more
armed EDPs or pending reports, then s subsequent GPRS Session or PDP Context processing operation will
result in the gprsSSF FSM to transit the state "1dle".

The GPRS Session or PDP Context to which the Cancel GPRS operation applies, if in active state, shall further
be treated by the gprsSSF autonomousdly as a normal (non-CAMEL) GPRS Session or PDP Context.

13.4.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

13.5 ConnectGPRS procedure

13.5.1 General description

The gsmSCF uses this operation to provide an APN to the gprsSSF, to be used for establishing a PDP Context.

13.5.1.1 Parameters

- accessPointName:
This parameter contains the Access Point Name towards which the PDP Context shall be established. Refer to
3GPP TS 29.060 [12] for details on the Access Point Name.

- pDPID:
This parameter identifies the PDP Context, within the GPRS Session dialogue, for which the Access Point Name
shall be used.

13.5.2 Responding entity (gprsSSF)

13.5.2.1 Normal procedure
gprsSSF preconditions;
(2) A control relationship exists between the the gsmSCF and the PDP Context.
(2) The GPRS PDP Context FSM is supsended at DP PDP_Context_Establishment.
(3) The gprsSSF FSM isin the state "Waiting_for_Instructions'.
gprsSSF postconditions:
(1) The gprsSSF performs the actions to establish the PDP Context using the given Access Point Name.
(2) The gprsSSF stops Tssf.

(3) If no EDPs are armed, then the gprsSSF FSM transits to the state "Idle". Otherwise the gprsSSF FSM transitsto
the state "Monitoring".

The gsmSSF shall not perform any implicit arming or disarming of DPs.
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13.5.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

13.6  ContinueGPRS procedure

13.6.1 General description

The gsmSCF uses this operation to request the gprsSSF to proceed with GPRS Session or PDP Context processing at
the DP at which it previously suspended processing to await gsmSCF instructions. The gprsSSF continues processing
without substituting new data from the gsmSCF-.

13.6.1.1 Parameters

- pDPID:
This parameter identifies the PDP Context within the control relationship for which the processing shall
continue.

13.6.2 Responding entity (gprsSSF)

13.6.2.1 Normal procedure
gprsSSF preconditions:
(2) A control relationship exists between the the gsmSCF and the GPRS Session or PDP Context.
(1) The GPRS Session or PDP Context processing has been suspended at any DP.
(2) The gprsSSF FSM isin the state "Waiting_for_Instructions'.
gsmSSF postconditions:
(1) GPRS Session or PDP Context processing continues.
(2) The gprsSSF FSM isin one of the following states:
- "Monitoring" because at least one EDP was armed or an ApplyChargingReportGPRS was requested; or
- "ldle" because no EDPs were armed and no ApplyChargingReportGPRS was requested.

13.6.2.2 Error handling

Operation related error handling is not applicable, due to class 4 operation.

13.7 EntityReleasedGPRS procedure

13.7.1 General description

The gprsSSF uses this operation to inform the gsmSCF that the GPRS Session is detached or a PDP Context is
disconnected. It shall be used only when the associated event detection point (ie. for GPRS Session Detach: DP
"Detach" and for PDP Context Disconnect: DP "PDP Context Disconnection") is at that moment not armed for

reporting.

This operation shall be used irrespectively of the functional entity that initiated the Detach or PDP Context Disconnect
and irrespectively of the cause for the Detach or PDP Context Disconnect.
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When a PDP Context is terminated, then the gprsSSF shall send al pending reports of that PDP Context to the gsmSCF.
When a GPRS Session is terminated, then the gprsSSF shall send all outstanding reports of the GPRS Session to the
gsmSCF.

13.7.1.1 Parameters

- gPRSCause:
This parameter gives an indication to the gsmSCF about the reason for discontinuing the PDP Context or GPRS
Session. This may be used by gsmSCF if a FurnishChargingl nformationGPRS operation needs to be sent to the
gprsSSF.

- pDPID:
This parameter, identifies the PDP Context within the GPRS Session dialogue, which has terminated.

13.7.2 Invoking entity (gprsSSF)

13.7.2.1 Normal procedure
gprsSSF preconditions;

(1) The gprsSSF FSM isin the state "Waiting_for_Instructions' or in the state "Monitoring".
gprsSSF postconditions:

(1) All armed EDPsfor the indicated PDP Context or GPRS Session shall be disarmed. All connections and
resources related to the indicated PDP Context or GPRS Session shall be released.
If there are no more armed EDPs or pending reports, then the gprsSSF FSM transitsto the state "1dl€"; otherwise
the gprsSSF FSM remains in the same state.

13.7.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

13.8 EventReportGPRS procedure

13.8.1 General description

The gprsSSF uses this operation to notify the gsmSCF of a GPRS Session or PDP Context event previously requested
by the gsmSCF in a RequestReportGPRSEvent operation.

13.8.1.1 Parameters

- gPRSEventType:
This parameter specifies the type of event that is reported.

- gPRSEventSpecificlnformation:
This parameter indicates the GPRS Session or PDP Context related information specific to the event.

For Change of Position GPRS Session it shall contain the "locationlnformationGPRS", if available.

For Change of Position PDP Context it shall contain the "accessPointName", "chargingl D",
"locationlnformationGPRS', "endUserAddress’, Quality of Service, "timeAndTimeZone" and
"gGSNAddress' and "secondaryPDP-context", if available.

For Detach and PDP Context Disconnect it shall contain the "initiatingEntity" and, conditionally,
"routeingArealUpdate”. The "initiatingEntity" indicates the entity that initiated the Detach or PDP Context
Disconnect. The "routeingAreaUpdate” indicates that the Detach or PDP Context Disconnect is due to inter-
SGSN routeing area update.

In the case of inter-SGSN routeing area update, the gsmSCF may ignore the " initiatingEntity".
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For PDP Context Establishment it shall contain the "accessPointName", "endUserAddress’,
"pDPInitiationType", Quality of Service, "locationlnformationGPRS', "timeAndTimeZone" and
"secondaryPDP-context", if available.

The Quality of Service shall contain the Requested QoS and the Subscribed QoS.

For PDP Context Establishment Acknowledgement it shall contain the "accessPointName", "chargingl D"
"endUserAddress’, Quality of Service, "locationlnformationGPRS", "timeAndTimeZone" and
"gGSNAddress', if available.

The Quality of Service shall contain the Regquested QoS, the Subscribed QoS and the Negotiated QoS.

All optional gPRSEventSpecificlnformation parameters shall be sent in accordance with 3GPP TS 23.078 [7]
section 6.6.1.4 and 3GPP TS 22.078 [3] annex "GPRS Information provided to the CSE".

- miscGPRSInfo:
This parameter contains DP related information.

- messageType:
This parameter indicates whether the message is areques, i.e. resulting from a RequestReportGPRSEvent with
"monitorMode" = "interrupted”, or anotification, i.e. resulting from a RequestReport GPRSEvent with

"monitorMode" = "notifyAndContinue".
- pDPID:
This parameter, identifies the PDP Context, within the GPRS Session dialogue, for which the event is reported.

13.8.2 Invoking entity (gprsSSF)

13.8.2.1 Normal procedure

gprsSSF preconditions;
(1) The gprsSSF FSM isin the state "Monitoring" or in the state "WaitingForlInstructions'.
(2) The GPRS Session or PDP Context FSM proceeds to an EDP that is armed.

gprsSSF postconditions:

(2) If the message type was notification and there are still armed EDPs that can be met or there any pending reports,
then the gprsSSF FSM shall remain in the state "Monitoring"”.

(2) If the message type was notification and there no more EDPs armed that can be met and there are no pending
reports, then the gprsSSF FSM shall transit to the state "Idl€".

(3) If the message type was request, then the gprsSSF FSM shall transit to the state "Waiting_for_Instructions’.
GPRS Session or PDP Context processing isinterrupted.

If an EDP-R is met that causes the release of a GPRS Session or PDP Context, then all EDPs related to the GPRS
Session or PDP Context shall be disarmed.
13.8.2.2 Error handling

If the message typeis "request” and the Tssf timer expires, then the gprsSSF shall abort the TC dialogue and shall
instruct the SGSN to treat the GPRS Session or PDP Context in accordance with the default GPRS handling of the valid
CSl.

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.
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13.9  FurnishCharginglnformationGPRS procedure

13.9.1 General description

The gsmSCF uses this operation to send charging related information to a Logical GPRS record. This Logical GPRS
record is CAMEL specific. The first FurnishChargingl nformationGPRS operation results in the generation of a Logical
GPRS record. Receipt of subsequent FurnishChargingl nformationGPRS operations shall overwrite or append the
contents of the Logical GPRS record.

13.9.1.1 Parameters

- fCIGPRSBIllingChargingCharacteristics:
This parameter contains the following parameters;

- fCIBCCCAMELsequencel:
This parameter contains the following parameters;

- freeFormatData:
This parameter contains free-format billing and/or charging characteristics.

- appendFreeFormatData:
This parameter indicates whether previous FCI free format datais appended or overwritten. Refer to 3GPP
TS 23.078 [7] for details of this mechanism.

- pDPID:
This parameter indicates the PDP Context's Logical GPRS record to which the free format data belongs.

13.9.2 Responding entity (gprsSSF)

13.9.2.1 Normal procedure
gprsSSF preconditions;

(1) The gprsSSF FSM isin the state "Waiting_for_Instructions' or in the state "Monitoring".
gprsSSF postconditions:

(1) No gprsSSF FSM state transition.

On receipt of this operation the gprsSSF performs actions to create the Logical GPRS record, if necessary, and writes
the free-format information carried in the operation into the GPRS record. A FurnishChargingl nformationGPRS
operation will create a Logical GPRS Data Record (CDR) if such arecord does not already exist. Subsequent
FurnishChargingl nformationGPRS operations received, will either overwrite or append the data previously written in
the free-format CDR field depending on the presence and value of the parameter " appendFreeFormatData".

The Logical GPRS records will be associated for a given GPRS Session or PDP Context with one or more physical
CDRs, as specified in 3GPP TS 32.205 [14] and 3GPP TS 22.115 [4].

13.9.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

13.10 InitiaDPGPRS procedure

13.10.1 General description

The gprsSSF uses this operation after detection of a TDP-R in the GPRS Session or PDP Context state machine, to
reguest the gsmSCF for instructions to complete the GPRS Session or PDP Context.
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For a GPRS Session, the "Attach" and " Change of Position Session" TDPs may result in the Initia DPGPRS Procedure.

For a PDP Context, the "PDP Context Establishment”, the "PDP Context Establishment Acknowledgement" and the
"Change of Position Context" TDPs may result in the Initial DPGPRS Procedure.

If a PDP Context related TDP is met and thereis at that moment a GPRS dialogue for the GPRS Session, then the
gprsSSF shall not initiate the Initial DPGPRS Procedure for that PDP Context.

If the "PDP Context Establishment Acknowledgement" event occurs and this event isarmed asa TDP, and thereis at
that moment a GPRS dialogue for the PDP Context, then the gprsSSF shall not initiate a new Initial DPGPRS Procedure
for that PDP Context.

13.10.1.1 Parameters

- serviceKey:
This parameter indicates to the gsmSCF the requested IN service. It is used to address the required application/SLP
within the gsmSCF; it is not used for SCP addressing.

- gPRSEventType:
This parameter indicates the armed GPRS Attach/Detach FSM or PDP Context FSM DP event, resulting in the
Initial DPGPRS operation.

- mSISDN:
This parameter contains the MSISDN of the mobile subscriber for which the CAMEL serviceisinvoked.

- iMSI:
This parameter contains the IMSI of the mobile subscriber for which the CAMEL service isinvoked.

- timeAndTimezone:
This parameter contains the time that the gprsSSF is triggered, and the time zone that the invoking gprsSSF resides
in.

- gPRSMSClass:
This parameter contains the M S Station capabilites of the mobile subscriber for which the CAMEL serviceis
invoked. It contains the following parameters:

- MSNetworkCapabilities:
This parameter contains the Network Capabilities of the GPRS Session.

- MSRadioAccessCapabilities:
This parameter contains the Radio Access Capabilities of the M S.

- endUserAddress:
This parameter identifies the PDP type, PDP type organisation and the actual PDP address.

- qualityOfService:
This parameter contains the Quality of Service.
If the Initia DPGPRS operation is sent as aresult of the "PDP Context Establishment” TDP, then the Quality of
Service parameter shall contain the Requested QoS and the Subscribed QoS.
If the Initial DPGPRS operation is sent as aresult of the "PDP Context Establishment Ackonwledgement" TDP or
the Change of Position Context TDP, then the Quality of Service parameter shall contain the Requested QoS, the
Subscribed QoS and the Negotiated QoS.

- accessPointName:
This parameter contains the requested address that the M S for which the CAMEL service isinvoked for wants to
connect to.

- routeingAreal dentity:
This parameter contains the location information of the MS for which the CAMEL service is invoked.

- charginglD:

This parameter contains the charging ID that, together with the gGSNAddress, uniquely identifies the PDP Context
for the MS for which the CAMEL service isinvoked.
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- sGSNcapabhilities:
This parameter specifies the capabilities which the SGSN node can provide for the CAMEL service control.

- locationl nformationlnSGSN:
This parameter indicates the location of the sending MS.

- pDPInitiationType:
This parameter indicates whether a PDP Context was established as aresult of a network-initiated request or as a
result of a subscriber request.

- gGSNAddress:
This parameter refers to the | P address of the GGSN where the PDP Context terminates. It is used together with the
chargingl D for uniquely identification of the PDP Context for which the CAMEL service isinvoked from.

- secondaryPDP-context:
This parameter indicates that the PDP Context is requested as a secondary PDP Context.

13.10.2 Invoking entity (gprsSSF)

13.10.2.1 Normal procedure
gprsSSF preconditions;
(1) An event has been met that isarmed as TDP.
(2) Thereis no GPRS dialogue active for that PDP Context or for the GPRS Session.
gprsSSF postconditions:
(1) A control relationship is established between the gsmSCF and the GPRS Session or the PDP Context.
(2) The gprsSSF FSM isin the state "Waiting_for_Instructions’.

The address of the gsmSCF that the Initial DPGPRS operation shall be sent to, shall be fetched from the valid CSl. The
gprsSSF shall provide al available parameters to the gsmSCF.

The gprsSSF application timer Tssf shall be loaded and started when the gprsSSF sends | nitial DPGPRS for requesting
instructions from the gsmSCF-. It is used to prevent excessive GPRS Session or PDP Context duration or volume usage.
13.10.2.2 Error handling

If the destination gsmSCF is not accessible, then the gprsSSF instructs the SGSN to handle the GPRS Session or PDP
Context in accordance with the Default GPRS Handling parameter of the valid CSl.

If Tssf expires, then the gprsSSF shall abort the interaction with the gsmSCF and shall instruct the SGSN to handle the
GPRS Session or PDP Context in accordance with the Default GPRS Handling parameter of the valid CSI.

If the M S abandons the establishment of a GPRS Session or PDP Context after the sending of Initial DPGPRS, then the
gprsSSF shall abort the control relationship by means of an abort to TC.

NOTE TC will wait until the first response message from the gsmSCF has been received before it sends an abort
to the gsmSCF (see also clause 14).

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

13.11 ReleaseGPRS procedure

13.11.1 General description

The gsmSCF uses this operation to tear down by the gsmSCF an existing GPRS Session or PDP Context at any phase.
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13.11.1.1 Parameters

- gPRSCause:
This parameter gives an indication to the gprsSSF about the reason of releasing the GPRS Session or a specific
PDP Context. This may be used by gprsSSF for generating specific indications to the MS or to fill in the " cause”
in the release message.

- pDPID:
This parameter, identifies the PDP Context, within the GPRS Session dialogue, which shall be released.

13.11.2 Responding entity (gprsSSF)

13.11.2.1 Normal procedure
gprsSSF preconditions;

(1) A control relationship exists between gsmSCF and the GPRS Session or PDP Context. More specifically, in
order to tear down an individual PDP Context, an EDP-R must be armed for that PDP Context. In order to make
a SCP controlled detach an EDP-R must be armed for the GPRS Session.

(2) The gprsSSF FSM isin the state "Waiting_for_Instructions' or in the state "Monitoring".

gprsSSF postconditions:

(2) All pending reports for the GPRS Session or the PDP Context shall be reported to the gsmSCF.
(2) All connections and resources related to the GPRS Session or the PDP Context shall be released.
(3) All armed EDPs for the GPRS Session or the PDP Context shall be disarmed.

(4) If there are no more pending reports or armed events, then the gprsSSF FSM transits to the state "ldl€".

If there are any pending reports or armed events, then the gprsSSF FSM remains in the same state.

13.11.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

13.12 RequestReportGPRSEvent procedure

13.12.1 General description

The gsmSCF uses this operation to request the gprsSSF to monitor for a GPRS Session or PDP Context related event
(e.g., events such as PDP Context establishment or detach) and to send a notification to the gsmSCF when the event is
detected.

The monitoring of more than one event may be requested with a single RegquestReportGPRSEvent operation, but each
of these requested events will be reported in a separate EventReportGPRS operation.

13.12.1.1 Parameters

- gPRSEvent:
This parameter specifies the event or events of which areport is requested.

- gPRSEventType:
This parameter specifies the type of event of which areport is requested.
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- monitorMode:
This parameter indicates how the event shall be reported. If the "monitorMode” is"interrupted”, then the
event shall be reported as arequest; if the "monitorMode” is "notifyAndContinue", then the event shall be
reported as a notification; if the "monitorMode" is "transparent”, then the event shall not be reported.

- pDPID:
This parameter, identifies the PDP Context, within the GPRS Session dialogue, for which the event reporting is
requested

13.12.2 Responding entity (gprsSSF)

13.12.2.1 Normal procedure

gprsSSF preconditions;
(1) A control relationship exists between the gsmSCF and the GPRS Session or PDP Context.
(2) The gprsSSF FSM isin the state "Waiting_for_Instructions' or the state "Monitoring".

In the state "monitoring” only requests to disarm detection points (with MonitorMode set to " Transparent”) or send
notifications of events (with MonitorMode set to "NotifyAndContinue") shall be accepted.

gprsSSF postconditions:
(1) The requested EDPs have been armed or disarmed as indicated.

(2) Previously requested events are monitored until ended by a transparent monitor mode, until the end of the GPRS
Session or PDP Context or until the EDPs are detected.

(3) If there sare no armed events or pending reports, then the gsmSSF FSM shall transit to the state "ldle".
Otherwiseit shall remain in the same state.

13.12.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

13.13 ResetTimerGPRS procedure

13.13.1 General description

The gsmSCF uses this operation to refresh the Tssf application timer, in order to avoid the Tssf time-out at the gprsSSF.

13.13.1.1 Parameters

- timerID:
This parameter indicates which timer shall be reset. The only permissable value for this parameter is " Tssf".

- timerVaue:
This parameter specifies the value to which the timer shall be set.

13.13.2 Responding entity (gprsSSF)

13.13.2.1 Normal procedure
gprsSSF preconditions:
(1) GPRS Session or PDP Context processing has been suspended at a DP.
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(2) The gprsSSF FSM isin the state "Waiting_for_Instructions'.

gprsSSF postconditions:
(1) The Tssf timer isloaded with the value received from the gsmSCF and is restarted.
(2) No gprsSSF FSM state transition.

13.13.2.2 Error handling

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.

13.14 SendCharginglnformationGPRS Procedure

13.14.1 General description

The gsmSCF uses this operation to instruct the gprsSSF on the Advice of Charge information to be sent to the M S,
provided that the SGSN supports Advice of Charge. The operation may be invoked on multiple occasions.

13.14.1.1 Parameters

- sCIGPRSBiIllingChargingCharacteristics:
This parameter contains the Advice of Charge information:

- 8a0CGPRS:
This parameter specifies the Advice of Charge information that shall be sent to the MS. It may contain one or
more of the following parameters:

- aOClnitial:
Thisisaset of GSM Charge Advice Information elements, as defined in 3GPP TS 22.024 [2]. These CAl
elements shall be sent by the gprsSSF to the MS when an Activate PDP Context Accept or Attach Accept
issent to MS and atariff switch has not yet occurred. It may also be sent at any other time e.g. upon
change of QoS or RAL.

- a0CSubsequent:
This parameter may contain the following information:

- CAlElements:
Thisisaset of GSM Charge Advice Information (CAI) elements, as defined in 3GPP TS 22.024 [2].
These CAl elements shall be sent to the MS when an Activate PDP Context Accept or Attach Accept
is detected and atariff switch has occurred previously, or when Activate PDP Context Accept or
Attach Accept has previously been detected and atariff switch occurs.

- tariffSwitchinterval:
This parameter indicates to the gprsSSF the time duration until the next tariff switch. The
measurement of the elapsed tariff switch period shall start immediately after successful execution of
this operation.

- pDPID:
This parameter, identifies the PDP Context, within the GPRS Session dialogue, for which the Advice-of-Charge
instruction applies.

13.14.2 Responding Entity (gprsSSF)

13.14.2.1 Normal Procedure

gprsSSF preconditions:
(2) A relationship exist between the gsmSCF and the GPRS Session or PDP Context.
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(2) The gprsSSF FSM isin the state "Waiting_for_Instructions' or in the state "Monitoring".
gprsSSF postconditions:
(1) No gprsSSF FSM state transition.

On receipt of this operation, the gprsSSF performs actions to send the Advice of Charge information to the MS,
provided that the SGSN supports Advice of Charge.

If Advice of Chargeisto be provided to a GSM MSin conjunction with "CSE control of GPRS Session or PDP Context
duration or volume", then the following sequence of operations shall be sent from the gsmSCF to the gprsSSF in the
following order and in the same TC TC-CONTINUE or TC-BEGIN component:

ApplyChargingGPRS; SendCharginglnformationGPRS.

These operations shall be processed sequentially by the gprsSSF, in the order that they are sent by the gsmSCF. In this,
case parameter TariffSwitchinterval may be present either in the ApplyChargingGPRS operation or in the
SendChargingl nformationGPRS operation, but not in both operations. It is recommended that this parameter be
transported in the ApplyGPRSCharging operation.

The TariffSwitchlnterval information received with either one of these operations shall set the same tariff switch timer
in the gprsSSF. This duration timer shall run from the time of successful operation execution.

13.14.2.2 Error handling
"TaskRefused": In addition to the generic error handling noted below, this error shall be indicated when:
- atariffSwitchinterval isindicated when a previously received tariff Switchinterval is pending.

Generic error handling for the operation related errorsis described in clause 10 and the TC services which are used for
reporting operation errors are described in clause 14.
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14 Services assumed from lower layers

14.1  Services assumed from TC

The SS7 application layer protocol defined in this3GPP TS, isa protocol to provide communication between a pair of
application processes. In the SS7 environment thisis represented as communication between a pair of
application-entities (AES) using the TC. The function of an AE is provided by a set of application-service-elements
(ASEs). The interaction between AEs s described in terms of their use of the services provided by the ASEs.

If AC areto be used for FE differentiation within a physical node, then the version of TC used must support the
dialogue portion of TC (ie ETSI ETS 300 287-1 [22]).

This requirement appliesto al interfaces, not just those used for internetworking.
Table 12-1 defines which versions of TC are the minimum versions required to support the defined CAP interfaces:

Table 14-1: Minimum TC requirements for CAP interfaces

Interface CAP
gsSMSSF - gsmSCF White Book
gsSMSRF - gsmSCF White Book

Assisting gsmSSF - gsmSCF|White Book

smsSSF - gsmSCF White Book

gprsSSF - gsmSCF White Book

14.1.1 Common procedures

The present section defines the procedures and mapping which apply between CAP and TC to be used in the absence of
specific procedures and mapping instructions for the specific CAP interfaces as defined in subsequent subclauses.

14.1.1.1 Normal procedures

The present section describes the procedures and TC primitives that shall be used for transmitting messages between
AEs under normal operation.

The CAP, as TC-user, uses only the structured dialogue facility provided by TC. The following situations can occur
when a message is sent between two PE:

- adialogue shall be established: the TC-user issues a TC-BEGIN request primitive.
- adialogue shall be maintained: the TC-user issues a TC-CONTINUE request primitive.

- adialogue shall no longer be maintained: the TC-user issues a TC-END request primitive with either basic end
or with pre-arranged end depending on the following conditions:

- BasicEnd

- Inthe case the dialogue is established, operations, leading to atermination of the relationship, can be
transmitted by the FE with a TC-END request primitive (basic) in the case the FE is not interested in the
reception of any ERROR or REJECT components for these sent operations. Once the FE dial ogue resources
have been released, any ERROR or REJECT components received for these operations will be discarded by
TC asdescribed in ETSI ETS 300 287-1 [22].

- Inthe case that the dialogue is established and the FE has received an operation, leading to the termination of
the relationship, does not wish to continue dialogue and there is no operation to be sent, a TC-END request
primitive (basic) with zero components can be sent from the FE.
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- Pre-arranged End

- Where an entity isinterested in possible ERROR or REJECT messages on response to sent operations
leading to a termination of the relationship, the dialogue is ended with a TC-END request primitive
(pre-arranged end) after the last associated operation timer expires. The receiving entity can end the dialogue
with a TC-END request primitive (pre-arranged end) after successful processing of these operations (i.e. the
relationship is terminated).

- ingenera, the use of prearranged end shall be limited to the case for both communicating entities clearly
recognizable that peer entity applies prearranged end. In all other cases, basic end shall be used.
14.1.1.2 Abnormal procedures

The present section describes the procedures and TC primitives that shall be used for reporting abnormal situations
between AEs. The error cases are defined in clause 10.

The following primitives shall be used to report abnormal situations:

operation errors, as defined in the CAP, are reported with TC-U-ERROR request primitive.
- rgjection of aTC component by the TC-user shall be reported with TC-U-REJECT request primitive.

- when the FE detecting error or rejecting operation decides the termination of TC dialogue, TC-END request
primitive (basic) with error or reject can be used for the termination of TC dialogue.

- when the gsmSSF or the gsmSRF detecting error or rejecting operation recognizes the possibility to continue
dialogue, TC-CONTINUE request primitive with error or reject can be used for the continuation of TC dialogue.

- adialogue shall be aborted by the TC-user with a TC-U-ABORT request primitive.

- onexpiration of application timer Tssf or Tsrf, dialogue shall be terminated by means of by TC-U-ABORT
primitive with an Abort reason, regardless of TC dialogue is established or not.

For abnormal situations detected by TC the same rules shall apply for reception of TC-R-REJECT indication as for
transmission of TC-U-REJECT request and for transmission of TC-P-ABORT indication as for transmission of
TC-U-ABORT request primitive.

The following rules shall be applied to terminate the TC dialogue under abnormal situations:

- inthe case that abort condition is detected and TC dialogue is established, TC dialogue is terminated by
TC-U-ABORT primitive with an Abort reason.

- inthe casethat abort condition is detected and TC dialogue is not established, TC dialogueislocally terminated
by TC-U-ABORT primitive. (in the case such as application time out).

In error situations prearranged end shall not be used to terminate the TC dialogue. In the case any AE encounters an
error situation the peer entity shall be explicitly notified of the error, if possible. If from any entity’s point of view the
error encountered requires the relationship to be ended, then it shall close the dialogue viaa TC-END request primitive
with basic end or viaa TC-U-ABORT request primitive, depending on whether any pending ERROR or REJECT
component isto be sent or not.

In the case an entity receives a TC-END indication primitive and after all components have been considered, the FSM is
not in a state to terminate the relationship, an appropriate internal error should be provided.

In cases when a dialogue needs to be closed by the initiating entity before its establishment has been completed (before
the first TC indication primitive to the TC-BEGIN request primitive has been received from the responding entity), the
TC-user shall issue a TC-END request primitive with prearranged end or a TC-U-ABORT request primitive. The result
of these primitives will be only local, any subsequent TC indication received for this dialogue will be handled in
accordance with the abnormal procedures as specified in ETSI ETS 300 287-1 [22]).
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14.1.1.3 Dialogue handling

14.1.1.3.1 Dialogue establishment

The establishment of a CAP dialogue involves two application processes as described in clause 1, one that isthe
dialogue-initiator and one that is the dialogue-responder.

This procedure is driven by the following signals:
- A TC-BEGIN request primitive from the dialogue-initiator.
- A TC-BEGIN indication primitive occurring at the responding side
- Thefirst TC-CONTINUE indication primitive occurring at the initiating side or under specific conditions:
- A TC-END indication primitive occurring at theinitiating side
- A TC-U-ABORT indication primitive occurring at the initiating side
- A TC-P-ABORT indication primitive occurring at the initiating side
Sending of a TC-BEGIN request

Before issuing a TC-BEGIN request primitive, TC-USER shall store the AC-name and if present the user-information
parameter.

TC-USER shall regquest the invocation of the associated operations using the TC-INVOKE service. See
section 14.1.1.4.1 for a description of the invocation procedure.

After processing of the last invocation request, TC-USER shall issue a TC-BEGIN request primitive.

Theinitiator TC-USER then waits for a TC indication primitive and will not issue any other requests, except a
TC-U-ABORT request or a TC-END request with the release method parameter set to "pre-arranged release”.

Receipt of a TC-BEGIN indication
Onreceipt of a TC-BEGIN indication primitive, responder TC-USER shall:

- Analyse the application-context-name included in the primitive. If it is supported, then process any other
indication primitives received from TC as described in section 14.1.1.4.1.

- If the application-context-name included in the primitive is not supported, then issue a TC-U-ABORT request
primitive.

Receipt of the first TC-CONTINUE indication

On receipt of the first TC-CONTINUE indication primitive for adialogue, TC-USER shall check the value of the
application-context-name parameter. If this value matches the one used in the TC-BEGIN request primitive, then
TC-USER shall process the following TC component handling indication primitives as described in section 14.1.1.4.1,
otherwise it shall issue a TC-U-ABORT request primitive.

Receipt of a TC-END indication

On receipt of a TC-END indication primitive in the dialogue initiated state, TC-USER shall check the value of the
application-context-name parameter. If this value match the one used in the TC-BEGIN request primitive, then the
TC-USER shall process the following TC component handling indication primitives as described in section 14.1.1.4.1.

Receipt of a TC-U-ABORT indication
Receipt of a TC-U-ABORT indication primitive is described as part of user abort procedure (see 14.1.1.3.4.)
Receipt of a TC-P-ABORT indication

Receipt of a TC-P-ABORT indication primitive is described as part of provider abort procedure (see 14.1.1.3.5.)
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14.1.1.3.2 Dialogue continuation
Once established the dialogue is said to be in a continuation phase.

Both application processes can request the transfer of CAP APDUSs until one of them requests the termination of the
dialogue.

Sending entity
TC-USER shall process any component handling request primitives as described in section 14.1.1.4.1.

After processing the last component handling request primitive, TC-USER shall issue a TC-CONTINUE request
primitive.

Receiving entity

On receipt of a TC-CONTINUE indication primitive TC-USER shall accept zero, one or several TC component
handling indication primitives and process them as described in section 14.1.1.4.1.

14.1.1.3.3 Dialogue termination

Both the dialogue-initiator and the dialogue-responder have the ability to request the termination of a dialogue after it
has been established when no dialogue is to be established or when a dialogue is no longer to be maintained according
to the rules as stated in subclauses 14.1.2.1.1 and 14.1.2.1.2.

The dialogue termination procedure is driven by the following events;
- A TC-END request primitive
- A TC-END indication primitive

Sending of TC-END request

When the dialogue shall no longer be maintained, TC-USER shall process any component handling request primitives
asdescribed in section 14.1.1.4.1

After processing the last component handling request primitive (if any), TC-USER shall issue a TC-END request
primitive with the rel ease method parameter set to "basic end” or "prearranged release”, in accordance with the rules as
stated in subclauses 14.1.2.1.1 and 14.1.2.1.2.

When no dialogue isto be established, refer to subclauses 14.1.1.3.1.
Receipt of a TC-END indication

On receipt of a TC-END indication primitive, the TC-USER shall accept any component handling indication primitives
and process them as described in section 14.1.1.4.1.

After processing the last component handling primitive all dialogue related resources are rel eased.

14.1.1.3.4 User abort
Both the dialogue-initiator and the dialogue-responder have the ability to abort a dialogue at any time.
The user abort procedure is driven by one of the following events:
- A TC-U-ABORT request primitive
- A TC-U-ABORT indication primitive
Sending of TC-U-ABORT request
After issuing a TC-U-ABORT request primitive, all dialogue related resources are released.
Receipt of a TC-U-ABORT indication
On receipt of a TC-U-ABORT indication all dialogue related resources are rel eased.
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14.1.1.3.5 Provider abort
TC hasthe ability to abort a dialogue at both the dialogue-initiator side and the dial ogue-responder side.
The provider abort procedure is driven by the following event:
- A TC-P-ABORT indication primitive
Receipt of a TC-P-ABORT indication
Onreceipt of aTC-P-ABORT indication, all dialogue related resources are rel eased.

14.1.1.3.6 Mapping to TC dialogue primitives

The TC-UNI serviceis not used by CAP.

The mapping of parameters onto the TC Dialogue servicesis as follows;

The use of parameters of the TC-BEGIN serviceis as defined in section 14.1.1.3.7 with the following qualifications:

- The Destination Address parameter of the TC-BEGIN service shall be set to the CAP address of the AE which is
to respond to the TC-BEGIN service.

NOTE 1: The address used in this parameter may be mapped by SCCP address trandlation to one of a
number of alternative AEs.

- The AC Name parameter of the TC-BEGIN service shall be set according to the specific interface being used
between the initiating AE and the responding AE.

- The Originating Address parameter of the TC-BEGIN service shall be set to the unambiguous CAP address of
the AE initiating the TC-BEGIN service.

The use of parameters of the TC-CONTINUE serviceis as defined in section 14.1.1.3.7 with the following
qualifications:

- The AC Name parameter of the TC-CONTINUE service shall be set to the value of the AC Name parameter of
the TC-BEGIN service for the same TC Dialogue ID parameter value.

- If present, the Originating Address parameter of the TC-CONTINUE service shall be set to the unambiguous
CAP address of the AE initiating the TC-CONTINUE service. This parameter is present only in the first
TC-CONTINUE service after a TC-BEGIN service with the same TC Diaogue ID parameter value.

The use of parameters of the TC-END service is as defined in section 14.1.1.3.7 with the following qualifications:

- The AC Name parameter of the TC-END service shall be set to the value of the AC Name parameter of the
TC-BEGIN service for the same TC Dialogue |D parameter value. This parameter is present only if the TC-END
service is used immediately after the TC-BEGIN service.

The use of parameters of the TC-U-ABORT service is as defined in section 14.1.1.3.7 with the following qualifications:

- The Abort Reason parameter of the TC-U-ABORT service shall be used as specified in ETSI ETS 300 287-
1[22].

- The AC Name parameter of the TC-U-ABORT service shall be set to the value used in the TC-BEGIN service.

NOTE 2: This parameter is present only if the TC-U-ABORT isthe immediate response to a TC-BEGIN
indication.

The use of parameters of the TC-P-ABORT serviceis as defined in section 14.1.1.3.7 with the following qualifications:

- The P-Abort parameter of the TC-P-ABORT serviceis set by TC to indicate the reason why TC aborted the
dialogue. It shall take the values as defined in ETSI ETS 300 287-1 [22].
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14.1.1.3.7 Default mapping to TC dialogue parameters
Dialogue Id

The value of this parameter is associated with the CAP invocation in an implementation dependent manner. This
parameter uniquely identifies a specific TC dialogue to aremote CAP AE for an CAP AE.

Application-context-name

The application-context-name parameter is set according to the set of operations which need to be supported by the TC
dialogue. The defined AC Names can be found in clauses 6 to 8.

User information

This parameter may be used by both initiating and responding application processes. This parameter shall be used for
the CAP-GPRS-ReferenceNumber as defined in 14.1.7. For interfaces other than the gprsSSF-gsmSCF interface and for
SMS related messages (as in subclauses 14.1.3, 14.1.4 and 14.1.5) the receiving side may ignore this parameter if
received. The User Information parameter shall be encoded in accordance with the definition provided in ITU-T
Recommendation Q.773 [46], section 3.2, and the definition of EXTERNAL type provided in ITU-T Recommendation
X.690 [53], with the restriction that:

- asize(1..10) constraint of SEQUENCE OF EXTERNAL;

- an Object Identifier shall always be present to identify the user information and the entity which sent it;

- asingle-ASN-1-typeisused for encoding.

For the use of CAP defined TC-U-Abort reason, see the ASN.1 notation in the section 5.7.

For the use of CAP defined CAP-GPRS-ReferenceNumber, see section 14.1.7. For the abstract syntax of CAP defined
CAP-GPRS-ReferenceNumber, see the ASN.1 notation in the section 8.1.

Component present

This parameter is used by TC-USER as described in ETS| ETS 300 287-1 [22].

Termination

The value of the release method parameter of the TC-END request primitive is set by TC-USER according to the rules
as stated in subclauses 14.1.2.1.1 and 14.1.2.1.2.

Quality of service
The quality of service of TC request primitivesis set by the TC-USER to the following value:
- Sequencing requested;

- return option, this parameter is set by TC-USER in an implementation dependent manner.
14.1.1.4 Component handling

14.1.1.4.1 Procedures for CAP operations
The present section describes the procedures for CAP operations.
Operation invocation

TC-USER shall build an operation argument from the parameters received and request the invocation of the associated
operation using the TC-INVOKE procedure. If alinked ID parameter isinserted in the primitive, then thisindicates a
child operation and implies that the operation is linked to a parent operation.

Operation invocation receipt

On receipt of a TC-INVOKE indication primitive, TC-USER shall
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- If the operation code does not correspond to an operation supported by the application-context, then request the
transfer of areject component using the TC-U-REJECT request primitive, with the appropriate problem code
(unrecognized operation);

- Ifalinked ID isincluded, then perform the following checks: If the operation referred to by the linked 1D does
not allow linked operations or if the operation code does not correspond to a permitted linked operation, or if the
parent operation invocation is not active, then issue a TC-U-REJECT request primitive with the appropriate
problem code (linked response unexpected or unexpected linked operation);

- If the type of the argument is not the one defined for the operation, then request the transfer of areject
component using the TC-U-REJECT request primitive, with the appropriate problem code (mistyped parameter);

- if the operation cannot be invoked because the CAP related dialogue is about to be released, requests the transfer
of the regject component using the TC-U-REJECT request primitive with the problem code (Initiating Release);

- if sufficient CAP related resources are not available to perform the requested operation, request the transfer of a
reject component using the TC-U-REJECT request primitive with the problem code (Resource Limitation);

- Otherwise, accept the TC-INVOKE indication primitive. If the operation isto be user confirmed, then TC-USER
waits for the corresponding response.

Operation Response
For user confirmed operations, TC-USER shall:

- If no error indication isincluded in the response to aclass 1 or 3 operation, then construct a result information
element from the parameters received and request its transfer using the TC-RESUL T-L service.

- If anerror indication isincluded in the response to aclass 1 or 2 operation, then construct an error parameter
from the parameters received and request its transfer using the TC-U-ERROR request primitive.

Receipt of a response
Onreceipt of a TC-RESULT-NL indication, TC-USER shall:

- Request the transfer of areject component using the TC-U-REJECT request primitive, with the appropriate
problem code (mistyped parameter).

Onreceipt of a TC-RESULT-L indication, TC-USER shall:

- if thetype of the result parameter is not the one defined for the result of this operation, request the transfer of a
reject component using the TC-U-REJECT request primitive, with the appropriate problem code (mistyped
parameter);

- otherwise, accept the TC-RESULT-L indication primitive.
On receipt of a TC-U-ERROR indication, TC-USER shall:

- if theerror code is not defined for the TC-USER or is not one associated with the operation referred to by the
invoke ID, request the transfer of areject component using the TC-U-REJECT request primitive, with the
appropriate problem code (unrecognized error or unexpected error);

- if thetype of the error parameter is not the one defined for this error, request the transfer of a reject component
using the TC-U-REJECT request primitive, with the appropriate problem code (mistyped parameter);

- Otherwise, accept the TC-U-ERROR indication primitive.
On receipt of a TC-U-REJECT indication primitive which affects a pending operation, TC-USER shall:
- accept the TC-U-REJECT indication primitive.

Onreceipt of a TC-L-REJECT indicating "return result problem, return error unexpected”, TC-USER shall inform the
application process.

Onreceipt of a TC-L-REJECT indicating "return error problem, return error unexpected”, TC-USER shall inform the
application process.
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This event occurs when the local TC detects a protocol error in an incoming component which affects an operation.

When the problem code indicates a general problem, it is considered that the event cannot be related to an active
operation even if theinvoke Id is provided by TC. Thisis becauseit is unclear whether the invoke Id refersto alocal or
remote invocation. The behaviour of TC-USER in such a case is described in the section headed "other events'.

On receipt of a TC-L-CANCEL indication, the TC-USER shall:
- if the associated operation is a class 1 operation, inform the application process;

- if the associated operation is a class 2 operation and no linked operations are defined for this operation, ignore
the primitive;

- if the associated operation is a class 2 operation and has linked operations but none of them has been invoked,
inform the application process;

- if the associated operation is a class 2 operation and a linked operation invocation has already been received in
response to this operation, ignore the primitive;

- if the associated operation is a class 3 operation, inform the application process;
- if the associated operation is a class 4 operation, ignore the primitive;
Other events

This section describes the behaviour of TC-USER on receipt of a component handling indication primitive which
cannot be related to any operation or which does not affect a pending one.

On receipt of a TC-U-REJECT indication primitive which does not affect an active operation (i.e. indicating a return
result or return error problem), it is up to the application process to abort, continue or terminate the dialogue, if not
already terminated by the sending application process according to the rules as stated in section 14.1.2.1.2. Thisisaso
applicable for invoke problems related to a class 4 linked operation.

Onreceipt of a TC-R-REJECT indication (i.e. when a protocol error has been detected by the peer TC entity) which
does not affect an active operation, it is up to the application process to abort, continue or terminate the dialogue, if not
already terminated by the sending application process according to the rules as stated in section 14.1.2.1.2.

On receipt of a TC-L-REJECT indication primitive (i.e. when a protocol error has been detected by the local TC entity)
which cannot be related to an active operation, it is up to the application process to continue, or to terminate the
dialogue and implicitly trigger the transmission of the reject component or to abort the dialogue.

On receipt of a TC-NOTICE indication primitive, which informs the TC-USER that a message cannot be delivered by
the Network Layer, it isfor the application process to decide whether to terminate the dialogue or retry.

This primitive can occur only if the Return Option has been set (see section 14.1.1.3.6).

14.1.1.4.2 Mapping to TC component primitives

The mapping of parameters onto the TC Component servicesis as follows:

The TC-U-CANCEL serviceis not used.

The TC-RESULT-NL serviceis not used.

The use of parameters of the TC-INVOKE service is as defined in section 14.1.1.4.3 with the following qualifications:

- The Operation parameter of the TC-INVOKE service shall contain the operation.&operationCode value of the
CAP operation to be invoked. The operation must be one of the valid operations supported by the AC for the TC
dialogue and must be invokable by the local AE.

- The Parameters parameter of the TC-INVOKE service shall contain a value of the operation.& ArgumentType
value for the operation being invoked, as specified by the Operation parameter.

The use of parameters of the TC-RESULT-L service is as defined in section 14.1.1.4.3 with the following
gualifications:
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- Thelnvoke Id parameter of the TC-RESULT-L service shall be set to the value of the Invoke Id parameter of the
TC-INVOKE service from the remote AE to which aresult is being sent.

- The Operation parameter of the TC-RESULT-L service be set to the value of the Operation parameter of the
TC-INVOKE service from the remote AE which contains the same Invoke Id Parameter value.

- The Parameters parameter of the TC-RESULT-L service shall contain the operation.& ResultType value for the
operation result, as specified by the Operation parameter.

The use of parameters of the TC-U-ERROR serviceis as defined in section 14.1.1.4.3 with the following qualifications:

- Thelnvoke Id parameter of the TC-U-ERROR service shall be set to the value of the Invoke Id parameter of the
TC-INVOKE service from the remote AE to which an error is being sent.

- The Error parameter of the TC-U-ERROR service shall be set to the value of the error.&errorCode of the error
to be sent. It must be one of the errors which is expected for the invoked operation as defined in the
operation.& Errors specification.

- The Parameters parameter of the TC-U-ERROR service shall be set to the value of the error.& Parameter Type of
the error to be sent, asidentified by the Error parameter.

The use of parameters of the TC-U-REJECT service is as defined in section 14.1.1.4.3 with the following qualifications:

- Thelnvoke Id parameter of the TC-U-REJECT service shall be set to the Invoke Id Parameter of the TC
component service from the remote AE which is being rejected.

The use of parameters of the TC-L-CANCEL serviceis asdefined in section 14.1.1.4.3.

14.1.1.4.3 Default mapping to TC component parameters
Invoke I1d

This parameter is set by the sending application process. It represents the unique identity of an instance of an operation
which isinvoked by a AE within a specific TC dialogue. The TC dialogue isidentified by the Dialogue Id parameter.

Linked Id

This parameter is set by the sending application process. It represents the Invoke Id of an operation which was received
from the remote AE for a specific TC dialogue to which the operation being invoked by the local AE isto be linked.
This parameter is present only if the original operation invoked by the remote AE is defined as having linked
operations. The type of local operation invoked must be the same type as one of the operations defined as being linked.

Dialogue Id

The value of this parameter is associated with the CAP invocation in an implementation dependent manner. It
represents the identity of the established TC dialogue which will carry the component services between the local AE
and the remote AE.

Class

The value of this parameter is set according to the type of the operation to be invoked according to the operation
definitions in clauses 6 through 8.

Time out

The value of this parameter is set according to the type of operation invoked.
Last component

This parameter isused as described in ETSI ETS 300 287-1 [22].

Problem code

This parameter is used as described in section 14.1.1.4.1.
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Abort reason

This parameter isused by TC-USER, and attributes and coding are specified by network operator.

14.1.2 gsmSSF-gsmSCF interfaces
14.1.2.1 Normal procedures

14.1.2.1.1 gsmSSF-to-gsmSCF messages
The present section defines the normal procedures for TC messages from the gsmSSF to the gsmSCF.
gsmSSF FSM related messages

A dialogue shall be established when the gsmSSF FSM transits from the state "ldl€" to the state
"Waiting_for_Instructions'. The Initial DP operation shall be transmitted in the same message.

The CAP operation Initial DP shall be sent with a TC-BEGIN request primitive.
For all other operations sent from the gsmSSF FSM, the dialogue shall be maintained except for the following cases.

When the gsmSSF FSM executes a non-error case state transition to the state "ldl€" and there is one or more pending
operation and TC dialogue is established, TC dialogue can be terminated by TC-END primitive with component(s).
When the gsmSSF sends the last EventReportBCSM, ApplyChargingReport or CallInformationReport the dial ogue may
be ended from the gsmSSF by a TC-END request primitive with basic end.

In the case that there is no pending operation and TC dialogue is established, TC dialogue can be terminated by
TC-END primitive with zero component or prearranged end. When the gsmSSF FSM makes a non-error case state
transition to the state "Idle" and there is no operation to be sent, the dialogue is ended by means of a TC-END request
primitive (basic) with zero components, or the dialogueislocally ended by means of a TC-END request primitive with
prearranged end.

In the case where a call release isinitiated by any other entity than an gsmSCF, the gsmSSF can end a dialogue with a
TC-END reqguest primitive with zero component or prearranged end if a TC dialogue is established and the gsmSSF has
no pending call information reguests (or pending requests which should be treated in the same way, see

section 14.1.1.1) nor any armed EDP.

When the gsmSSF has sent the last EventReportBCSM, ApplyChargingReport or CalllnformationReport the dialogue
may be ended from the gsmSCF by a TC-END request primitive with basic end.

Assisting gsmSSF FSM related messages

A dialogue shall be established when the assisting gsmSSF FSM transits from the state "Idl€" to the state
"Waiting_for_Instructions'. The AssistRequestl nstructions operation shall be transmitted with a TC-BEGIN request
primitive.

For all other operations sent from the assisting gsmSSF FSM, the dial ogue shall be maintained except for the following
Cases.

When the assisting gsmSSF FSM makes a non-error case state transition to the state "ldl€" and thereis one or more
pending operation and TC dialogue is established, TC dialogue can be terminated by TC-END primitive with
component(s).

In the case that there is no pending operation and TC dialogue is established, TC dialogue can be terminated by
TC-END primitive with zero component or prearranged end. When the assisting gsmSSF FSM makes a non-error case
state transition to the state "Idl€" and there is no operation to be sent, the dialogue is ended by means of a TC-END
request primitive (basic) with zero components, or the dialogue is locally ended by means of a TC-END request
primitive with prearranged end.

gSMSSME FSM related messages
The following procedures shall be followed:

- Thedialogue shall be maintained when the ActivityTest Return Result is sent.
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14.1.2.1.2 gsmSCF-to-gsmSSF messages
The present section defines the normal procedures for TC messages from the gsmSCF to the gsmSSF.
SCSM-FSM related messages

A dialogue shall be established when the SCSM-FSM receives of Initial DP operation for TDP-R or
AssistRequestI nstructions operation.

For subsequent operations sent from the SCSM-FSM, the dialogue shall be maintained except for the following cases,
i.e. al other operations are sent after a dialogue was established from the gsmSSF (the gsmSCF has previously received
aTC-BEGIN indication primitive with an Initial DP operation or an AssistRequestinstructions operation).

The dialogue shall no longer be maintained when the prearranged end condition is met in the gsmSCF. When the
gsmSCF does not expect any messages other than possibly REJECT or ERROR messages for the operations sent and
when the last associated operation timer expires, the dialogue is locally ended by means of a TC-END request primitive
with prearranged end.

Alternatively, the sending of operations, leading to the termination of the relationship, by means of a TC-END request
primitive (basic end) is possible.

SCME-FSM related messages
The operations sent from the SCME-FSM shall be issued according to the following procedures:
- Thedialogue shall be maintained when the ActivityTest operation is sent.

- For sending one or more CallGap operations, the SCME FSM shall use an existing SCSM FSM associated
dialogue which was initiated by a gsmSSF FSM (i.e. established for the transmission of the Initial DP operation).
The dialogue shall be maintained.

14.1.2.1.3 smsSSF -to-gsmSCF SMS related messages

A dialogue shall be established when the smsSSF has finalised trigger processing and transits to the state
"Waiting_for_Instructions'. The relevant CAP operation, which can be the Initiad DPSM S operation only, shall be
transmitted in the same message.

For all other operations sent from the smsSSF, the dialogue shall be maintai ned.

The dialogue shall no longer be maintained when the prearranged end condition is met in the smsSSF. When the
smsSSF makes a state transition to the state "ldle", the dialogue is locally ended by means of a TC-END request
primitive with prearranged end.

When the smsSSF has sent the last EventReportSM S operation the dialogue may be ended from the gsmSCF by a
TC-END request primitive with basic end. If the smsSSF decides to apply basic end, then it shall send TC-END with
zero components.

14.1.2.1.4 gsMSCF-to-smsSSF SMS related messages

All operations are sent after a dialogue was established from the smsSSF (the gsmSCF has previoudly received a
TC-BEGIN indication primitive with an Initial SM SEvent operation).

The dialogue shall no longer be maintained when the prearranged end condition is met in the gsmSCF. When the
gsmSCF does not expect any messages other than possibly REJECT or ERROR messages for the operations sent and
when the last associated operation timer expires, the dialogue is locally ended by means of a TC-END request primitive
with prearranged end.

Alternatively, the sending of operations, leading to the termination of the control relationship, by means of a TC-END
request primitive (basic end) is possible.
14.1.2.1.5 Use of dialogue handling services

Dialogue handling services are used to trigger the sending of the APDUSs associated with the operations involved in the
CAP packages.
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Component grouping is performed under the control of the application-process through an appropriate usage of the
TC-BEGIN, TC-CONTINUE and TC-END service.

14.1.2.2 Abnormal procedures
The following procedures a so apply to the gsmSCF-gsmSRF interfaces.

14.1.2.2.1 gsmSCF-to-gsmSSF/gsmSRF messages

Considering that gsmSSF and gsmSRF do not have the logic to recover from error cases detected on the
gsMSCF-gsmSSF/gsmSRF interface, the following shall apply:

- Operation errors and rejection of TC components shall be transmitted to the gsmSSF and, respectively, the
gsmSRF with a TC-END request primitive, basic end.

If, in violation of the above procedure, an ERROR or REJECT component is received with a TC-CONTINUE
indication primitive, then the gsmSSF and, respectively, the gsmSRF shall abort the dialogue with a TC-U-ABORT
reguest primitive.

14.1.2.2.2 gsmSSF/gsmSRF/ -to-gsmSCF messages
Operation errors and rejection of TC components shall be transmitted to the gsmSCF according to the following rules:

- Thedialogue shall be maintained when the preceding message, which contained the erroneous component,
indicated that the dialogue shall be maintained. |.e. the error or reject shall be transmitted with a
TC-CONTINUE request primitive if the erroneous component was received with a TC-CONTINUE indication
primitive.

On receipt of an ERROR or REJECT component the gsmSCF decides on further processing. It may either
continue, explicitly end or abort the dialogue.

- Inall other situations the dialogue shall no longer be maintained. |.e. the error or reject shall be transmitted with
aTC-END request primitive, basic end, if the erroneous component was received with a TC-BEGIN indication
primitive.

- onexpiration of application timer Tssf or Tsrf, dialogue shall be terminated by means of by TC-U-ABORT
primitive with an Abort reason, regardless of TC dialogue is established or not.

If the error processing in the gsmSSF or gsmSRF |eads to the case where the gsmSSF or gsmSRF is not able to process
further gsmSCF operations while the dialogue is to be maintained, then the gsmSSF or gsmSRF aborts the dialogue
with a TC-END request primitive with basic end or a TC-U-ABORT request primitive, depending on whether any
pending ERROR or REJECT component is to be sent or not.

The gsmSSF can end a dialogue with a TC-U-ABORT request primitive in the case that call release isinitiated by any
other entity then the gsmSCF and the gsmSSF has no pending call information regquests (or pending requests which
should be treated in the same way, i.e., ApplyCharging nor any armed EDP to notify the gsmSCF of the call release (for
alternative way, see section 14.1.2.1.1).

14.1.2.2.3 gsmSCF-to-smsSSF SMS related messages

Considering that the smsSSF does not have the logic to recover from error cases detected on the gsmSCF-smsSSF
interface, the following shall apply:

- operation errors and rejection of TC components shall be transmitted to the smsSSF with a TC-END request
primitive, basic end.

If, in violation of the above procedure, an ERROR or REJECT component isreceived with a TC-CONTINUE
indication primitive, then the smsSSF shall abort the dialogue with a TC-U-ABORT request primitive.

14.1.2.2.4 smsSSF-to-gsmSCF SMS related messages

Operation errors and rejection of TC components shall be transmitted to the gsmSCF according to the following rules:
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- thedialogue shall be maintained when the preceding message, which contained the erroneous component,
indicated that the dialogue shall be maintained. |.e. the error or reject shall be transmitted with a
TC-CONTINUE request primitive if the erroneous component was received with a TC-CONTINUE indication
primitive;

- onreceipt of an ERROR or REJECT component the gsmSCF decides on further processing. It may either
continue, explicitly end or abort the dialogue;

If the error processing in the smsSSF leads to the case where the smsSSF is not able to process further gsmSCF
operations while the dialogue is to be maintai ned, then the smsSSF aborts the dialogue with a TC-U-ABORT request
primitive.

The smsSSF aborts a dialogue with a TC-U-ABORT reguest primitive if release isinitiated by any other entity than the
gsmSCF and the smsSSF has no armed EDPs to notify the gsmSCF.

14.1.2.2.5 Use of dialogue handling services

Onreceipt of a TC-U-REJECT.ind in the FE, this primitive should be ignored. It is up to the application process to
abort, continue or terminate the dialogue, if not already terminated by the sending application process according to the
rules as stated in section 14.1.1.2. Thisis also applicable for invoke problems related to a class 4 linked operation.

A TC-U-REJECT .req should be sent followed by a TC-CONTINUE.reg.

Onreceipt of a TC-R-REJECT.ind in the FE, this primitive should be ignored. It is up to the application process to
abort, continue or terminate the dialogue, if not already terminated by the sending application process according to the
rules as stated in section 14.1.1.2. Thisis also applicable for invoke problems related to a class 4 linked operation.

Onreceipt of a TC-L-REJECT indication primitive (i.e. when a protocol error has been detected by the local TC entity)
which cannot be related to an active operation, it is up to the application process to continue or to terminate the dialogue
and implicitly trigger the transmission of the reject component or to abort the dialogue.

On receipt of a TC-NOTICE indication the TC-USER isinformed that a message cannot be delivered by the Network
Layer. It occurs if the Return Option has been set (see section 14.1.1.3.7). It isfor the application process to decide
whether to terminate the dialogue or retry.

The application-processis the sole user of the TC-P-ABORT service and TC-NOTICE service.
The receipt of a TC-U-ABORT-Ind or TC-P-ABORT-Ind on a dialogue terminates all request processing.

14.1.2.3 Dialogue handling
14.1.2.3.1 Dialogue establishment
14.1.2.3.2 Dialogue continuation
14.1.2.3.3 Dialogue termination
14.1.2.3.4 User abort

14.1.2.3.5 Provider abort

14.1.2.3.6 Mapping to TC dialogue primitives

The gsmSSF-gsmSCF IN services can be mapped onto TC services. The present section defines the mapping of the
gsmSSF-gsmSCF IN services onto the services of the TC dialogue handling services defined in ETSI ETS 300 287-
1[22].

a) The TC-BEGIN serviceis used to invoke the operations of the gsmSCF-gsmSSF connection packages as defined
in clause 6.
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b) The TC-CONTINUE service is used to report the success of the operationsinvoked in a TC-BEGIN service and
to invoke or respond to any other operations.

c) The TC-U-ABORT serviceisused to report the failure of operations of the connection packages as defined in
clause 6.

The mapping of the parameters onto the TC-BEGIN primitive is defined in section 14.1.1.3.6 with the following
gualifications:

- The AC Name parameter shall take the val ue of the application-context-name field of the cap3-sms-AC object if
theinitiating AE is a gsmSSF.

The mapping of the parameters onto the TC-CONTINUE primitive is defined in section 14.1.1.3.6.

The mapping of the parameters onto the TC-U-ABORT primitive is defined in section 14.1.1.3.6 with the following
qualifications:

- The Application-Context-Name parameter shall be used as specified in ETSI ETS 300 287-1 [22]. When the
responding AE refuses a dial ogue because the application-context-name it receives is not supported, this parameter
shall have the value of the application-context-name field of the cap3-sms-AC object if the responding AE isa
gsmSCF.

The use of the parameters of the TC-END serviceis defined in section 14.1.1.3.6.
14.1.2.4 Component Handling

14.1.2.4.1 Procedures for CAP operations

The CAP ASEs are users of the TC component handling services except for the TC-L-REJECT and TC-L-CANCEL
services which are used by the application-process. Receipt of a TC-L-REJECT-Ind leads the application-process to
abandon the dialogue (i.e. it issues a TC-U-ABORT-Request primitive).

The TC-U-CANCEL serviceis never used.

14.1.2.4.2 Mapping to TC component parameters

The gsmSSF-gsmSCF IN ASE services are mapped onto the TC component handling services. The mapping of
operations and errors onto TC services is defined in section 14.1.1.4.2 with the following qualifications:

The timeout parameter of the TC-INV OKE-Req primitivesis set according to clause 6.

14.1.3 gsmSCF-gsmSRF interface

14.1.3.1 Normal procedures

14.1.3.1.1 gsmSCF-to/from-gsmSRF messages

A dialogue is established when the gsmSRF sends an AssistRequestl nstructions operation to the gsmSCF. For all other
operations sent to/from the gsmSRF, the dialogue shall be maintained.

In the case that there is no pending operation and TC dialogue is established, TC dialogue can be terminated by
TC-END primitive with zero component. When the SCSM makes a non-error case state transition to end-user
interaction and there is no operation to be sent, the dialogue is ended by means of a TC-END request primitive (basic)
with zero components.

The dialogue shall no longer be maintained when sending the SpecialisedResourceReport operation for
PlayAnnoucement with disconnection from the gsmSRF set to true or Return Result of the
PromptAndCollectUserInformation with disconnection from the gsmSRF set to true with disconnection from the
gsmSRF set to true. The dialogues is ended by means of a TC-END request primitive with basic end, and the one of
above operations is transmitted with the same request.
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Regardless of whether pending operation exists or not, when the SRSM-FSM isinformed of the disconnection of bearer
connection (in the case of gsmSCF initiated disconnection or call abandon from call party) and dialogue is established,
the dialogue is ended by means of a TC-END request primitive (basic) with zero components or TC-END request
primitive (prearranged end).

The dialogue shall no longer be maintained when the prearranged end condition is met in the gsmSRF. When the
SRSM-FSM is informed the disconnection of bearer connection and TC dialogueis not established, TC dialogueis
locally terminated by TC-END primitive with prearranged end.

When the gsmSCF does not expect any messages other than possibly REJECT or ERROR messages for the operations
sent and when the last associated operation timer expires, the dialogue islocally ended by means of a TC-END request
primitive with prearranged end. Alternatively, the sending of operations, leading to the termination of the relationship,
by means of a TC-END request primitive (basic end) is possible.

In the relay case, the gsmSRF-gsmSCF relationship uses the gsmSSF-gsmSCF TC dialogue. Thisis possible, because
begin and end of the gsmSRF-gsmSCF relationship are embedded in the gsmSSF-gsmSCF rel ationship.
gsmSRF-gsmSCF information shall be exchanged with TC-CONTINUE request primitives.

14.1.3.1.2 Abnormal procedures

14.1.3.1.3 Dialogue handling

14.1.3.1.3.1 Dialogue establishment
14.1.3.1.3.2 Dialogue continuation
14.1.3.1.3.3 Dialogue termination

14.1.3.1.34 User abort

14.1.3.1.35 Provider abort

14.1.3.1.3.6 Mapping to TC dialogue primitives

The gsmSCF-gsmSRF IN services can be mapped onto TC services. The present section defines the mapping of the
gsmSCF-gsmSRF IN services onto the services of the TC dialogue handling services defined in ETSI ETS 300 287-
1[22].

a) The TC-BEGIN serviceis used to invoke the operations of the gsmSRF-gsmSCF connection packages as defined
in clause 6.

b) The TC-CONTINUE service is used to report the success of the operationsinvoked in a TC-BEGIN service and
to invoke or respond to any other operations.

¢) The TC-U-ABORT serviceisused to report the failure of operation of the gsmSCF-gsmSRF operations
packages as defined in clause 6.

The mapping of parameters onto the TC Dialogue servicesis as defined in section 14.1.1.3.6 with the following
qualifications:

The mapping of the parameters onto the TC-BEGIN primitive is defined in section 14.1.1.3.6 with the following
qualifications:

- The AC Name parameter shall take the value of the application-context-name field of the gsmSRF-gsmSCF-ac
object.
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14.1.6.2 Component handling
14.1.6.2.1 Procedures for CAP operations

14.1.6.2.2 Mapping to TC component parameters

The mapping of parameters for the TC component servicesis defined in section 14.1.1.4.2 with the following
qualifications.

The Timeout Parameter of the TC-INVOKE serviceis set according to clauses 6.

14.1.7 gprsSSF-gsmSCF interface
14.1.7.1 Normal procedures

14.1.7.1.1 TC-dialogues and relationships

The GPRS dialogue can consist of multiple consecutive TC-dialogues. A GPRS dialogue isidentified by a GPRS-
ReferenceNumber consisting of the originationReference and the destinationReference. One GPRS-Referenceis
assigned by the SGSN and shall be unique within this SGSN. The other GPRS-Reference is assigned by the gsmSCF
and shall be unique within this gsmSCF.

The TC-dialogues are closed and (re)opened whenever necessary.

14.1.7.1.2 Use of the GPRS Reference
For the use of CAP defined GPRS-ReferenceNumber, see also the ASN.1 notation in the section 8.1.

When the gprsSSF sends the first operation for a new GPRS dialogue (Initial DPGPRS), the gprsSSF shall include a
GPRS Reference Number in the TC message. This GPRS Reference Number shall consist of the SGSN Process Id as
originationReference, which isinternally allocated by the gprsSSF. This number is used by the gprsSSF to associate an
incoming TC message with an internal GPRS Process.

When the gsmSCF has received the I nitial DPGPRS operation, it shall store the SGSN Process ID and allocate an SCF
Process Id which is used by the gsmSCF to associate an incoming TC message with an internal gsmSCF Process.

The gsmSCF shall include the GPRS Reference Number in the first TC-CONTINUE message, SGSN Process|d in
destinationReference and SCF Process |d in originationReference, returned to the gprsSSF.

When the gprsSSF receives the first TC message from the gsmSCF for this GPRS dial ogue, the gprsSSF shall store the
gsmSCF Process I d together with the SGSN Process Id.

From here onwards all the TC messages that open a new TC dialogue shall include the GPRS Reference Number
consisting of the originationReference and the destinationReference to associate the internal processin the origination
entity and the destination entity, respectively, until the end of the relationship between these processes.

For any TC-CONTINUE in the existing TC dial ogue, transporting the GPRS Reference Number is not needed except
for the first response after the Initial DPGPRS operation.

14.1.7.1.3 gprsSSF-to-gsmSCF messages
The present section defines the normal procedures for TC messages from the gprsSSF to the gsmSCF.
gprsSSF FSM related messages

A GPRS dialogue and a TC dialogue shall be established when the gprsSSF FSM transits from the state "1dl€" to the
state "Waiting_for_Instructions'. The Initial DPGPRS operation shall be transmitted in the same TC message, i.e. TC-
BEGIN. It shall contain the GPRS-Reference as assigned by the SGSN in the originationReference. The gprsSSF may
intiate the subsequent TC dialogues for this GPRS dial ogue with the following operations:

- ApplyChargingReportGPRS
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- EntityReleasedGPRS
- BventReportGPRS

For the establishment of a new TC dial ogue within the context of the current GPRS dialogue, the gprsSSF may apply
one of the following mechanisms:

(1) the gprsSSF shall memorise the gsmSCF address used in the first response message to the Initial DPGPRS and use
it to open the new TC dialogue;

(2) the gprsSSF shall use the gsmSCF address from GPRS-CSI to open the new TC dialogue.

The gsmSCF shall memorise the gprsSSF address received along with the Initial DPGPRS and use it for the opening of
new TC dialogues within the context of the current GPRS dialogue.

The gsmSCF may open subsequent TC dialogues with the following CAP operations:
- ActivityTestGPRS;
- ApplyChargingGPRS;
- CancelGPRS;
- FurnishCharginglnformationGPRS;
-  ReleaseGPRS;
- RequestReportGPRSEvent;
- SendCharginglnformationGPRS.

The CAP operation that opens a TC dialogue shall be sent with a TC-BEGIN request primitive. This message shall
contain the GPRS-ReferenceNumber assigned by the sender of this message in the originationReference. If the
operation opens a subsegquent TC dialogue, then this message shall contain also the previously received
destinationReference. If an operation opens a GPRS dial ogue, then the TC message reply shall contain the
originationReference as assigned by the sender, i.e. the gsmSCF.

The TC dialogue shall be closed for the idle periods, i.e. when the gprsSSF FSM transits from the state
"Waiting_for_Instructions" to the state "ldl€", if the gprsSSF FSM isin the state "Monitoring" and has received al
replies or time-outs for the operations sent, after standalone operations of the gsmSCF in Monitoring state if gprsSSF
FSM does not transit to the state "Idle" (Activity TestGPRS, ApplyChargingGPRS, Cancel GPRS,

FurnishChargingl nformationGPRS, RequestReportGPRSEvent, SendCharginglnformationGPRS), or at the end of a
GPRS dialogue.

Each TC dialogue shall be terminated by the gprsSSF using TC-END (basic end). The following operations can cause
the end of the GPRS dialogue:

- ContinueGPRS;

- ConnectGPRS;

- ApplyChargingReportGPRS result;

- EntityReleasedGPRS rersult;

- EventReportGPRS (EDP-N) result;

- CancelGPRS;

-  ReleaseGPRS;

- RequestReportGPRSEvent (disarming of DPs).

When the gprsSSF FSM makes a non-error case state transition to the state "ldl€" and there is one or more pending
operation and TC dialogue is established, TC dialogue may be terminated by TC-END primitive with zero
component(s) after all pending operations have been sent. When the gprsSSF sends the last EventReportGPRS,
EntityreleasedGPRS or ApplyChargingReportGPRS, then aftrer reception of the result or error, the GPRS dialogue may
be ended from the gprsSSF by a TC-END request primitive with basic end.
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In the case that there is no pending operation, result nor error, and TC dialogue is established, TC dialogue shall be
terminated by a TC-END primitive with zero component.

In the case where a PDP Context release or detach is initiated by any other entity than an gsmSCF, the gprsSSF shall
end a GPRS dialogue with the EntityRel easedGPRS operation if the gprsSSF has no armed DP to report nor pending
ApplyChargingReportGPRS which should reported.

In the case of overlapping dialogues for the same GPRS dialogue the gsmSCF opened TC dialogue is aborted by the
gprsSSF with the abort reason overlapping-dialogue as specified in clause 5.7. This abort reason is used to indicate to
the gsmSCF that a specific instance already has a TC dialogue open. It is typically obtained when both the gsmSCF and
gprsSSF open a new dialogue at the same time. While the gprsSSF waits for a response to an operation sent in TC-
BEGIN it may receive an operation from the gsmSCF in TC-BEGIN. In such cases the dialogue opened by the gprsSSF
is maintained and the dialogue opened by the gsmSCF is aborted with this abort reason.

gprsSSME FSM related messages
The following procedures shall be followed:

- TheTC dialogue shall be terminated by a TC-END primitive with zero components after the ActivityTestGPRS
Return Result is sent.

14.1.7.1.4 gsmSCF-to-gprsSSF messages
The present section defines the normal procedures for TC messages from the gsmSCF to the gprsSSF.

In the case of overlapping dialogues for the same relationship the gsmSCF opened dialogue is closed by the gprsSSF as
specified in clause 5.7. The gsmSCF shall first respond normally to the operations sent by the gprsSSF, and then decide
on the further actions.

SCME-FSM related messages
The operations sent from the SCME-FSM shall be issued according to the following procedures:

- A new subsequent TC dialogue is established when the ActivityTestGPRS operation is sent.
14.1.7.2 Abnormal procedures

14.1.7.2.1 gsmSCF-to-gprsSSF messages
The present section defines the abnormal procedures for TC messages from the gsmSCF to the gprsSSF.

Considering that gprsSSF do not have the logic to recover from error cases detected on the gsmSCF-gprsSSF interface,
the following shall apply:

- Operation errors and rejection of TC components shall be transmitted to the gprsSSF with a TC-END request
primitive, basic end.

- The GPRS dialogue shall be closed.

If, in violation of the above procedure, an ERROR or REJECT component is received with a TC-CONTINUE
indication primitive, then the gprsSSF shall abort the dialogue with a TC-U-ABORT reguest primitive.

14.1.7.2.2 gprsSSF-to-gsmSCF messages
The present section defines the abnormal procedures for TC messages from the gprsSSF to the gsmSCF.
Operation errors and rejection of TC components shall be transmitted to the gsmSCF according to the following rules:

- TheTC dialogue shall be maintained when the preceding message, which contained the erroneous component,
indicated that the dialogue shall be maintained. |.e. the error or reject shall be transmitted with a
TC-CONTINUE request primitive.

On receipt of an ERROR or REJECT component the gsmSCF decides on further processing. It may either
continue, explicitly end or abort the TC dialogue. If the TC dialogue is closed due to such error, then the GPRS
dialogue shall also be closed.
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- onexpiration of application timer Tssf, the TC dialogue shall be terminated by means of by TC-U-ABORT
primitive with an Abort reason. The GPRS dialogue shall be closed.

If the error processing in the gprsSSF |eads to the case where the gprsSSF is not able to process further gsmSCF
operations while the TC dialogue is to be maintained, then the gprsSSF aborts the TC dialogue with a TC-END request
primitive with basic end or a TC-U-ABORT request primitive, depending on whether any pending ERROR or REJECT
component isto be sent or not.

The gprsSSF can end a TC dialogue with a TC-U-ABORT reguest primitive in the following case:
- Any entity other than the gsmSCF initiates closure of the GPRS dialogue, and
- The gprsSSF has no pending reports, and
- The gprsSSF has no armed EDP to notify the gsmSCF that the GPRS dialogue has been closed.

For an alternative method, see section 14.1.7.1.1.

14.1.7.2.3 Default GPRS Handling

If aTC dialogue is closed due to unrecoverable TC/protocol error (does not apply to the overlapping TC dialogues), or
aborted by the gsmSCF, or at the Tssf expiry, then the gprsSSF shall check the applicable Default GPRS Handling
parameter of the GPRS-CSI. In this context the applicable Default GPRS Handling is the one that corresponds the TDP
that opened the GPRS dialogue. The same default handling shall apply to all state models that are controlled by the
particular GPRS dialogue.

14.2 Services assumed from SCCP

The present section describes the services required from the SCCP that may be used by the CAMEL applications for the
CAMEL Application Part (CAP) used between the gsmSSF, assisting gsmSSF, gsmSRF,gprsSSF, and gsmSCF

The following SCCP revisions are supported by CAP version 3:
- Signaling Connection Control Part, Signalling System no. 7 CCITT ("Blue Book SCCP")

- Signalling Connection Control Part, Signalling System no. 7 ITU-T Recommendation Q.711 to Q.716 ("White
Book SCCP")

NOTE: Support of White Book SCCP at the receiving side shall be mandated from 00:01hrs, 1st July 2002(UTC).

- ANSI T1.112-1996 [91]: "American National Standards for Telecommunications— Signalling System Number 7
(SS7) — Signalling Connection Control Part (SCCP)".

When CAP uses White Book SCCP to send a message, and SCCP segments the message into one or more XUDT
messages, then the transmission of this message may fail.

Failure will occur when the destination SCCP, or any intermediate SCCP, does not support White Book SCCP.

Support of ANSI T1.112-1996 [91] SCCP appliesto PLMNsin North America only. Interworking between aPLMN in
North Americaand a PLMN outside North Americawill involve a STP to trandate between ANSI SCCP and I TU-
T/CCITT SCCP.

14.2.1 Normal procedures

The SCCP forms the link between the TC and the MTP and provides (in conjunction with the MTP) the network
services for the CAMEL applications. The network services provided allow the signalling messages sent by the
application to the lower layers to be successfully delivered to the peer application.
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14.2.2 Service functions from SCCP

14.2.2.1 SCCP connectionless services

The services described are those given in the SCCP ITU-T recommendations Q.711 to Q.716 should be consulted to
identify possible interworking and compatibility issues between the different SCCP versions.

The following Connection-less services are expected from the SCCP:
a) Network Addressing to enable signalling connections between SCCP users;

b) Sequence Control to enable the SCCP usersto invoke "sequence guaranteed" or "sequence not guaranteed"”
options for a given stream of messages to the same destination;

c) Segmentation/reassembly of large user messages (for "White Book SCCP" only);

d) Return Option to enable the SCCP users to invoke "discard message on error” or "return message on error" for a
given message not able to be delivered by the SCCP to the destination SCCP user, due to routeing or
segmentation/re-assembly failure;

€) Congestion control.
The primitives used for the above services are given below.

The N-UNITDATA request and N-UNITDATA indication primitives are used to send and receive data. The parameters
of these primitives include the Called and Calling Addresses, Sequence Control, Return Option and User Data with the
addressing parameters always mandatory.

The N-NOTICE indication primitive is used to return undelivered dataif return option is set and a
routei ng/segmentation error occurs.

14.2.2.1.1 Sub-System Number (SSN)

The use of SSN is a network operator option and values for intrasPLMN usage are network specific. A CAP SSN has
been reserved for inter-PLMN use, as defined in 3GPP TS 23.003 [5].

14.2.2.1.2 Addressing

The addressing elements consist of information contained within the Calling and the Called Party Addresses which are
sent by the application to the lower layers.

The application expects the SCCP to route messages by either (a) the use of the Destination Point Code (DPC) plusthe
Subsystem Number (SSN), or (b) the use of the GT plus optionally the SSN. The application al so specifies to the lower
layer whether to route the message on the DPC or the GT.

Method (a) above may be used when the application is aware of the destination point code and the destination SSN
located at that point code to which the message is to be delivered. Within a national network different SSNs, according
to ITU-T Recommendation Q.713 [42], may be allocated for the different network specific applications, e.g. a SSN may
be allocated for a gsmSCF functionality.

Method (b) above may be used when a message isto be delivered to a SCCP-user which can be identified by the
combination of the elements within the GT. An example of the use of this method is when messages have to be
delivered between different networks. This method may be used since the originating network is unaware of the point
code and SSN's allocations within the destination network. The network that determines the end-node to which the
message is to be delivered has to perform a GT Trandlation to derive the destination Point Code and the SSN. If
optionally the original address contained the SSN, then this may be used as the destination SSN, or the translation may,
if required, provide an appropriate new SSN.

When GT isused for addressing, the CAMEL application expects that the SCCP supports the following elements as
defined in ITU-T Recommendation Q.713 [42]:
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Address Indicator:

The application will set thisindicator to indicate one or any combination of the elements "signalling point code, GT,
subsystem number" in the address information octets.

GT Indicator:

Thisindicator specifies the method employed for the formatting of the address information. There are four values
(1 to 4), for example, the value 4 indicates that the format includes the numbering plan, the nature of the address
indicator and the trandation type. The format with the indicator value 4 is always used for internetwork connections.

Trangdation Type:
The Trandation Types are defined within ITU-T Recommendation Q.713 [42].
Numbering Plan:

1) The proposed "generic numbering plan” is described within the ITU-T Recommendation Q.713 [42]. This
numbering plan identifies the SCCP nodes or SCCP subsystems unambiguously such that messages may be
efficiently routed within one or more networks, and is particularly useful when used in the Calling Address for
the sending of a response message back to the originating node. Thisis achieved by having an international and a
national part in the generic numbering plan. For response messages the responding node analyses the
international part of the generic numbering plan to determine the gateway node to which the responseisto be
routed. Having routed to the gateway node, the national part (which was populated within the originating
network) is analysed to determine the originating node within the originating network.

2) A numbering plan which would define particular nodes based specifically on servicesis outside the scope of
CAMEL.

3) The SCCP caters for a number of other numbering plans (e.g. ISDN, Mobile etc. numbering plans). The whole
range catered for is shown in [?7]. These may be used by CAMEL applicationsif deemed suitable.

[Editor'snote:  Should the above reference be Q.713 [42]7]
Encoding Scheme:

Thisidentifies the encoding scheme employed by the application and is generally BCD encoded with odd or even
number of digits.

GT Address Information:

These are the actual address digits supplied by the application and may be BCD digits or encoded as indicated by the
encoding scheme.

The network provider must ensure that any change of GT value during translation preserves any CAP specific
information contained in theinitial GT vaue.

This requirement appliesto al interfaces, not just those used for internetworking.

If route on SSN is to be supported from the originating node, then an ITU-T non-zero international ly standardised
SSN isrequired for international internetworking.

In the absence of al TU-T standardised non-zero SSN for CAP services, the use of route on GT is mandatory from
the origin node to the network containing the destination node.

When the SCCP of CCITT Signalling System No. 7 is used, the format and coding of address parameters carried by the
SCCP for that purpose shall comply with ITU-T Recommendation Q.713 [42] with the following restrictions:

1) IntraPLMN addressing

For communication between entities within the same PLMN, the use of SCCP addressing is network specific,
and method (&) and (b) are both applicable.

2) Inter-PLMN addressing

method (b) with the mandatory SSN is applicable only with the following format:
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i) Called Party Address

- SSN indicator = astandardised SSN shall be used. The SSN used shall be that specified for CAP in 3GPP
TS23.003[5];

- Point Code indicator = O;

- Global title indicator = 0100 (Global title includes trandation type, numbering plan, encoding scheme and
nature of address indicator);

- Trandation type = 0 (Not used);

- Routing indicator = 0 (Routeing on global title);

The format is also described in the table 12-2 below (for NP=1, NAI=4):
Table 14-2: Called Party Address format

8 7 6 5 4 3 2 1

0 |RI=0 GTI = 4 (0100) SSNI=1 [PCI=0 | Octet1
SSN = avalue for CAP as specified in 3GPP TS 23.003 [5] Octet 2
Trandation type=0 Octet 3
Numbering plan = 1 (E.164) Encoding scheme=1 or 2 Octet 4
0 Nature of address indicator = 4 (International) Octet 5
Country code digit 2 (if present) Country code digit 1 Octet 6
National Destination Code (NDC) Digit 1 Country code digit 3 (if present) Octet 7
NDC digit 3 (if present) NDC digit 2 (if present) Octet 8
NDC digit 5 (if present) NDC digit 4 (if present) Octet 9
Equipment idntification digit 2 Equipment idntification digit 1 Octet 10
filler = O (if needed) Equipment idntification digit m Octetn

Note - Country code, National Destination Code, and SN(equipment id) are provided as example, so each digit may
differ for each Inter-PLMN addressing case. (e.g., there is a case where only CC digit 1 shall be used). See ITU-T
Recommendation Q.713 [42] for trandation rules.

ii) Calling Party Address

- SSN indicator = astandardised SSN shall be used. The SSN used shall be that specified for CAP in 3GPP TS 23.003
(5];

- Point code indicator = O;

- Global title indicator = 0100 (Global title includes trandation type, numbering plan, encoding scheme and nature of
address indicator);

- Trandation type =0 (Not used);
- Routing indicator = 0 (Routeing on Global Title).
The format is also described in the table 12-3 below (for NP=1, NAI=4):

Table 14-3; Calling Party Address format
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8 7 6 5 4 3 2 1

0 RI =0 GTl =4 SSNI=1 [ PCI=0 Octet 1
SSN = avalue for CAP as specified in 3GPP TS 23.003 [5] Octet 2
Trandation type=0 Octet 3
Numbering plan = 1 (E.164) Encoding scheme=1 or 2 Octet 4
0 Nature of addressindicator = 4 (International) Octet 5
Country code digit 2 (if present) Country code digit 1 Octet 6
National Destination Code (NDC) Digit 1 Country code digit 3 (if present) Octet 7
NDC digit 3 (if present) NDC digit 2 (if present) Octet 8
NDC digit 5 (if present) NDC digit 4 (if present) Octet 9
Equipment idntification digit 2 Equipment idntification digit 1 Octet 10
filler = O (if needed) Equipment idntification digit m Octetn

Note - Country code, National Destination Code, and SN(equipment id) are provided as example, so each digit may
differ for each Inter-PLMN addressing case. (e.g., there is a case where only CC digit 1 shall be used). See ITU-T
Recommendation Q.713 [42] for trandation rules.

When the SCCP of ANSI Signalling System No. 7 is used, the format and coding of address parameters carried by the
SCCP for the purpose of signalling transfer shall comply with ANSI Recommendation T1.112-1996 [91] with the
following restrictions:

1) Intra-PLMN addressing

For communication between entities within the same PLMN, the use of SCCP addressing is network specific.
2) Inter-PLMN addressing
a) Called Party Address

- SSN indicator = a standardised SSN shall be used. The SSN used shall be that specified for CAP in 3GPP TS 23.003
(5;

- Point Code indicator = 0;

- Global title indicator = 0010 (Global title includes tranglation type);

- theTrandation Type (TT) field shall be coded according to the content of the address information as follows:
TT =9 (decimal), if IMSI isincluded

TT =14 (decima), if MSISDN isincluded,

or TT = 10 (decimal), if aNetwork Element addressis included. (If TT=10, then Number Portability is not applicable, if
TT=14, then Number Portability is applicable)

- Routing indicator = 0 (Routeing on global title);
b) Calling Party Address

- SSN indicator = astandardised SSN shall be used. The SSN used shall be that specified for CAP in 3GPP TS 23.003
[5];

- Point code indicator = O;
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- Global title indicator = 0010 (Global title includes translation type);

- theTrandation Type (TT) field shall be coded according to the content of the address information as follows:
TT =9 (decimal), if IMSI isincluded

TT =14 (decimal), if MSISDN isincluded,

or TT = 10 (decimal), if a Network Element addressis included. (If TT=10, then Number Portability is not applicable, if
TT=14, then Number Portability is applicable)

- Routing indicator = 0 (Routeing on Global Title).

14.2.2.1.3 Sequence control

The application will specify whether SCCP protocol class 0 or 1 isrequired. Class 0 provides a basic connection-less
service where the sequence of message delivery is not guaranteed. Class 1 connection-less service provides a
guaranteed sequence delivery of messages (with the same called address) for a given stream of messages. Class 1 shall
be requested by any application that can send more than 1 TC message to its peer (consecutive TR-CONTINUE) before
receiving aresponse fromits peer (TR-CONTINUE or TR-END).

Onreceipt of a TC-RESULT-NL indication, the TC-USER shall request the transfer of areject component using TC-U-
REJECT request primitive, with the appropriate problem code (mistyped parameter).

The return option may be used if requested by the application (Network Operator to determine).

14.2.2.1.4 Return on error

Return on Error mechanism may be required by the CAMEL applications such that the application is aware of messages
that have not been delivered to the destination by the SCCP. The return option allows the return of the message that was
not delivered due to routeing or segmentation/re-assembly failure back to the issuing user. This return option may be
required in all segments of along message or only in the first segment by the CAMEL applications.

If the return option isinvoked by the application and the message is not delivered, then the SCCP specifies the "return
reason” as specified in ITU-T Recommendation Q.713 [42]. The N-NOTICE primitive is used to return the undelivered
message to the originating user.

14.2.2.1.5 Segmentation / reassembly

The application expects that since the SCCP can send up to 260 octets of user data (including the address information
and TC-message) in aUDT message (248 octetsin a XUDT message performing segmentation and congestion control),
segmentation is available for long user messages.

Also the SCCP is expected to perform the reassembly function on received segmented messages and deliver the
reassembled message to the user.

However, it should be noted that even though the theoretical maximum size of SCCP-user data and addresses that can

be segmented by the SCCP is 3 968 octets, the SCCP-user would limit the length to about 2 560 octets to allow for the
largest known addresses. Note that the application must also allow for the octets used for the TC-message in the 2 560
octets.

The CAMEL application does not expect the SCCP to segment the long message into more than 16 segments.

14.2.2.1.6 Congestion control

To help control of possible congestion that might occur in the lower layers the application may assign avalue to
indicate the importance of the message. The use of this parameter requires the use of SCCP (1997) ITU-T
Recommendations.

Also there exist other congestion control mechanisms as indicated below in SCCP Management.

These congestion control methods are network operator option in the case of intra-PLMN network signalling, and shall
not be used in the case of inter-PLMN network signalling.
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14.2.2.2 SCCP connection oriented services

The use by CAMEL applications for the Connection-oriented services is outside the scope of CAMEL.

14.2.2.3 SCCP management

The subsystems used within the CAMEL application expect the SCCP to provide management procedures to maintain
network performance by re-routeing in the event of failure of a subsystem, and in the case of network congestion by use
of the congestion handling procedure. These procedures have appropriate interactions with the SCCP user as described
in ITU-T Recommendations Q.713 [42] and ITU-T Recommendation Q.714 [43].

To achieve the above the SCCP is expected to perform the following procedures:

- Signaling point status management (which include the signalling point prohibited, signalling point allowed,
signalling point congested, and local MTP availability sub procedures).

- Subsystem status management (which include the subsystem prohibited, subsystem allowed, and subsystem
status test sub procedures).

- Co-ordinated state change (a procedure which allows a duplicated subsystem to be withdrawn from service
without affecting the performance of the network).

These SCCP management procedures are network operator option in the case of intra-PLMN network signalling, and
shall not be used in the case of inter-PLMN network signalling.
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Annex A (normative):

Mapping between CAP and ISUP

A.1 InitialDP operation

Table A.1

ISUP message
IAM (Note 1)

CAP operation
InitialDP

Called party number

CalledPartyNumber

Calling party number

CallingPartyNumber

Calling party's category

CallingPartysCategory

Location number

LocationNumber

Original called number

OriginalCalledPartylD

User teleservice information (1§t priority)

High layer compatibility IE contained in access transport
(2™ priority) (Note 2)

HighLayerCompatibility

Generic number "additional calling party number"

AdditionalCallingPartyNumber

User service information prime (1% priority)

User service information (2" priority)

BearerCapability

Redirecting number

RedirectingPartylD

Redirection information

RedirectionInformation

Call diversion treatment indicators

ServicelnteractionindicatorsTwo.Call diversion treatment
indicators

Conference treatment indicators

ServicelnteractionindicatorsTwo.Conference treatment
indicators

NOTE 1: Optional parameters may be absent, i.e. they are only mapped only if these parameters are available at the

DP.

NOTE 2: If two high layer compatibility information elements are contained in the access transport parameter, then the

second information element, carrying the preferred HLC, is mapped to the CAP highLayerCompatibility parameter.
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A2

ContinueWithArgument operation

Table A.2 illustrates the mapping of parameters received in the ContinueWithArgument operation to parameters sent in
the IAM message to the succeeding exchange. Parameters which were received in the |AM and are not replaced by

parameters of the Connect operation are treated according to the normal procedures.

On sending of the IAM the awaiting address complete timer is started. If the timer expires, then the call isreleased in

both directions and an appropriate indication is returned to the calling subscriber.

Table A.2

CAP operation ContinueWithArgument (Note 1)

ISUP message |IAM

OriginalCalledPartylD

Original called number

CallingPartysCategory

Calling party's category

RedirectingPartylD

Redirecting number

RedirectionInformation

Redirection information

3GPP TS 29.078 5.0.0 (2002-03)

GenericNumbers Generic number (Note 2)

ServicelnteractionindicatorTwo See Table A.4

NOTE 1: Optional parameters may be absent, i.e. they are mapped only if received.

NOTE 2: The set of generic numbers received in the genericNumbers parameter is mapped to the appropriate number
of Generic Number parametersin the ISUP IAM. This shall be performed irrespective of the value of the screening
indicator in the ISUP calling party number.
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A.3  Connect operation

On receipt of a Connect operation from the gsmSCF the called party number used for routeing is derived from the
destinationRoutingAddress (see Table A.3). If the triggering of the CAMEL service was made for a mobile terminating
or forwarded call, then an ACM message shall be sent to the preceding exchange. The encoding of the backward call
indicatorsin the ACM is specified in 3GPP TS 09.12 [1].

Table A.3illustrates the mapping of parameters received in the Connect operation to parameters sent in the IAM
message to the succeeding exchange. Parameters which were received in the IAM and are not replaced by parameters of
the Connect operation are treated according to the normal procedures.

On sending of the IAM the awaiting address complete timer is started. If the timer expires, then the call isreleased in
both directions and an appropriate indication is returned to the calling subscriber.

Table A.3

CAP operation
Connect (Note 1)

ISUP message
IAM

destinationRoutingAddress

Called party number

originalCalledPartylD

Original called number

CallingPartysCategory

Calling party's category

RedirectingPartylD

Redirecting number

RedirectionInformation

Redirection information

genericNumbers

Generic number (Note 2)

ServicelnteractionIndicatorTwo

See Table A.4

NOTE 1: Optional parameters may be absent, i.e. they are mapped only if received.

NOTE 2: The set of generic numbers received in the genericNumbers parameter is mapped to the appropriate number
of Generic Number parametersin the ISUP IAM. This shall be performed irrespective of the value of the screening
indicator in the ISUP calling party number.

Table A.4— Mapping of the CAP Connect and ContinueWithArgument operation servicel nteractionl ndicatorsTwo to
ISUP
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Table A.4
CAP ISUP parameter in
Servicelnteractionindicators ACM/CPG/CON/ANM/REL IAM
Call diversion treatment indicators
parameter
Call to be diverted indicator Call to be diverted indicator
— call diversion allowed — no indication

— call diversion not allowed

— call diversion allowed
— call diversion not allowed

Conference at DLE accept. ind.
— accept conference request
— reject conference request

Conference treatment indicators
parameter

Conference acceptance ind.

— no indication

— accept conference request
— reject conference request

Calling party restriction indicator

- no IN impact
- presentation restricted

Calling party number address
presentation restricted indicator
- noimpact

- presentation restricted

Conference at OLE accept. ind.
— accept conference request
— reject conference request

ACM/CPG/CON/ANM: Conference
treatment indicators parameter
Conference acceptance ind.

— no indication

— accept conference request

— reject conference request

Call completion treatment indicator
- accept CCBS service request
- reject CCBS service request

REL, busy cause
Diagnostig field

— CCBS possible

— CCBS not possible

Connected number treatment indicator
— no IN impact

— presentation restricted

— present called IN number

— present called IN nhumber restricted

Note 3

NOTE 3:

If "no IN impact" was received in the CAP servicel nteractionl ndicatorsTwo (connected number treatment indicator),
then a connected number parameter and a generic number parameter "additional connected number" are passed on

unchanged.

If "presentation restricted" was received in the CAP servicel nteractionlndicatorsTwo, then:

a) If aconnected number parameter has been received in the ANM or CON message, then the address presentation
restricted indicator is set to "presentation restricted”.

b) If ageneric number parameter "additional connected number" has been received in the ANM or CON message,
then the address presentation restricted indicator is set to " presentation restricted".

¢) If aredirection number parameter has been received, then aredirection number restriction parameter issent in
the ANM message with bits AB set to "presentation restricted”.

If "present called IN number" was received in the CAP servicel nteractionl ndicatorsTwo, then:

a) If aconnected number parameter has been received in the ANM or CON message, then the connected number

parameter is modified as follows:

nature of address indicator and numbering plan indicator are encoded as received in the called party number of

the lAM message,
address presentation restricted indicator: 00 (presentation allowed),

addresssignals.  asreceived in the called party number and possible subsequent number parameters, until the
ACM message was sent.
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b) A generic number parameter "additional connected number" is deleted from the message, if applicable,
¢) A redirection number parameter is deleted from the relevant messages, if applicable.
If "present called IN number restricted" was received in the CAP servicel nteractionl ndicatorsTwo, then:

a) If aconnected number parameter has been received in the ANM or CON message, then the connected number
parameter is modified as follows:

nature of address indicator and numbering plan indicator are encoded as received in the called party number of
the lAM message,

address presentation restricted indicator: 01 (presentation restricted),

addresssignals.  asreceived in the called party number and possible subsequent number parameters, until the
ACM message was sent.

b) A generic number parameter "additional connected number" is deleted from the message, if applicable,

c) A redirection number parameter is deleted from the relevant messages, if applicable.
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A.4  AssistRequestinstructions operation

If an IAM isreceived at an assisting SSP containing a gsmSSF or an |P containing a gsmSRF, then an
AssistRequestl nstructions operation is sent to the gsmSCF. The correlationlD parameter in the
AssistRequestI nstructions operation can contain:

a) the Correlationl D digits extracted from the |AM Called Party Number,
b) the whole Called Party Number received in the ISUP IAM (Correlationl D digits extracted at gsmSCF),
¢) the contents of the ISUP IAM CorrelationlD parameter

In the case where the gsmSCF and the assi sting gsmSSF are both in the HPLMN and | SUP 97 is supported then any of
these mechanisms may be used.

In the case where the gsmSCF and the assisting gsmSSF are both in the HPLMN and |SUP 97 is not supported then
mechanisms a) and b) may be used.

In the case where the gsmSCF isin the HPLMN and the assisting gsmSSF isin the VPLMN then only mechanism b)
may be used when an all-1SUP 97 signalling path cannot be guaranteed. Mechanism a) may be used if bilateral
agreements on the format of the information transferred in the ISUP IAM Called Party Number are defined between the
HPLMN and VPLMN.

In the case where the gsmSCF isin the HPLMN and the assisting gsmSSF isin the VPLMN then mechanism c) only
may be used if an all-ISUP 97 signalling path can be guaranteed between the HPLMN and the VPLMN.

3GPP



Release-5 226 3GPP TS 29.078 5.0.0 (2002-03)

A.5 ConnectToResource operation

On receipt of a ConnectToResource operation from the gsmSCF the the | P is connected to the incoming call, to
facilitate User Interactive dialogue with the user.

If the User Interactive dialogue is to be performed at aforwarding MSC or GM SC, then an ACM message shall be sent
to the preceding exchange. The encoding of the backward call indicatorsin the ACM is specified in 3GPP TS 09.12 [1],
with the Optional Backward Call Indicators indicating "in-band information or an appropriate pattern is now available".

If the User Interactive dialogue is to be performed at aforwarding MSC or GM SC, then when the I P indicates through-
connection and the ConnectToResource operation indicates that a bothway throughconnection is required an ANM
message shall be sent to the preceding exchange if answer has not previously been sent. As a network
operator/equipment vendor option a CPG message may be sent if ANM has already been sent.
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A.6  EstablishTemporaryConnection operation

On receipt of an EstablishTemporaryConnection operation from the gsmSCF then if the triggering of the CAMEL
service was made for a mobile terminating or forwarded call an ACM message shall be sent to the preceding exchange.
The encoding of the backward call indicatorsin the ACM is specified in 3GPP TS 09.12 [1]. In addition, an ISUP IAM
shall be sent to the succeeding exchange.

Table A.5 illustrates the mapping of parameters received in the EstablishTemporaryConnection operation to parameters
sent in the IAM message to the succeeding exchange. On sending of the IAM the awaiting address complete timer is
started. If the timer expires, then the call isreleased in both directions and an appropriate indication is returned to the
calling subscriber.

Table A5
CAP operation ISUP message
EstablishTemporaryConnection (Note 1) IAM
assistingSSPIPRoutingAddress Called party number
CorrelationID Correlation id (note 1)
Scfld GsmSCEF id (note 1)

NOTE 1: These optional parameters may be absent, i.e. they are mapped only if received. If they are received and
cannot be mapped, then an error is sent to the gsmSCF as detailed in clause 11.

NOTE 2: The AssistingSSPIPRoutingAddress parameter may also include a Hex B digit, in order to delineate the
boundary between digits used for routeing and digits forming part of the SCFiD and/or CorrelationiD.

Except for the Called Party Number the remaining mandatory IAM parameters are set as follows:

a) Nature of connection indicators

Satellite indicator: set asin an Originating MSC,
Continuity check indicator: set asin Originating MSC,
Echo control device indicator: set asin Originating MSC

b) Forward Call Indicators
National/international call indicator: set asin Originating MSC,

End-to-end method indicator: 00 (no end-to-end method available),
Interworking indicator: 0 (no interworking encountered),
End-to-end information indicator: 0 (no end-to-end information available),
ISDN User Part indicator: 1 (ISDN User Part used all the way),
ISDN User Part preference indicator: 00 (ISDN User Part preferred all the way),
ISDN access indicator: 0 (originating access non-1SDN),

SCCP method indicator: 00 (no indication)

¢) Cdling Party's Category
00001010  (ordinary subscriber)
d) Transmission Medium Requirement
00000011 (3.1 kHz audio)
The ISUP IAM optional parameter Propagation Delay Counter is set asin an Originating MSC
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A.7 ReleaseCall operation

Upon receipt of the ReleaseCall operation, the GM SC/gsmSSF (VM SC/gsmSSF) sends REL messages in both
directions. The cause indicators parameter contains the releaseCall Arg parameter of the ReleaseCall operation.
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Annex B (normative):
Mapping between CAP and MAP and mapping between
CAP and SM-CP

The Short Message signalling between the SMS-GM SC and the MSC/SGSN, for the transport of SM RP-DUSs, is
specified in 3G TS 29.002 [11]. The Short Message signalling between the MSC/SGSN and the MS, for the transport of
SM RP-DUs, is specified in 3G TS 24.011 [10].

B.1 Mapping between CAP and MAP

B.1.1 MO-SMS

B.1.1.1 ConnectSMS operation

The Short Message TPDU is carried by a Short Message RPDU. The RPDU between the MSC/SGSN and the SMS-
IWMSC is conveyed in the MAP MO-ForwardSM OPERATION. The MSC/SGSN shall obtain information from CAP
OPERATION ConnectSM S and placeit in MAP OPERATION MO-ForwardSM.

Table B.1
CAP ConnectSMS MAP MO-ForwardSM ARGUMENT
CallingPartysNumber sm-RP-OA; CHOICE set to msisdn
DestinationSubscriberNumber sm-RP-Ul; TP-Destination-Address
SMSCAddress sm-RP-DA; CHOICE set to serviceCentreAddressDA

NOTE Theencoding of "Signallnfo" in MO-ForwardSM is specified in 3G TS 23.040 [6].

B.1.1.2 EventReportSMS operation

The MSC/SGSN may receive error information from the SMS-IWMSC, viathe MAP OPERATION MO-ForwardSM
ERROR. The MSC/SGSN shall obtain the error information from MAP OPERATION MO-ForwardSM and placeit in
the CAP OPERATION EventReportSMS.

Table B.2

CAP EventReportSMS MAP MO-ForwardSM ERROR

MO_SMS Cause SM-DeliveryFailure; SM-DeliveryFailureCause; SM-
EnumeratedDeliveryFailureCause

B1.2 MT-SMS

B.1.2.1 InitialDPSMS operation (MT-SMS)

The Short Message TPDU is carried by a Short Message RPDU. The RPDU between the SMS-GM SC and the
MSC/SGSN is conveyed in the MAP MT-ForwardSM OPERATION ARGUMENT. The MSC/SGSN shall abtain
information from the MT-ForwardSM MAP Message and placeit in CAP Initial DPSMS.
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Table B.3

CAP InitiaDPSMS

MAP MT-ForwardSM ARGUMENT

DestinationSubscriberNumber

sm-RP-DA

CallingPartysNumber

TP-Originating-Address from SMS-Deliver-TPDU. SMS-
Deliver-TPDU is contained in sm-RP-UI.

SMSCAddress

sm-RP-OA

TPShortMessageSpecificinfo

First OCTET of the TPDU. The TPDU is contained in sm-
RP-UI.

TPProtocolldentifier

TP-Protocol-ldentifier of the TPDU. The TPDU is contained
in sm-RP-Ul.

TPDataCodingScheme

TP-Data-Coding-Scheme of the TPDU. The TPDU is
contained in sm-RP-UL.

TPValidityPeriod

TP-Validity-Period of the TPDU. The TPDU is contained in
sm-RP-UI.

NOTE Theencoding of "Signalinfo" in MT-ForwardSM is specified in 3G TS 23.040 [6].

B.1.2.2 ReleaseSMS operation (MT-SMS)

When the MSC/SGSN receives the CAP ReleaseSM S operation, it shall return a RP-ERROR RPDU to the SMS-
GMSC. The RP-ERROR RPDU between the MSC/SGSN and the SMS-GM SC is conveyed in the MAP MT-

ForwardSM OPERATION ERROR.

Table B.4

CAP ReleaseSMS

MAP MT-ForwardSM ERROR

RPCause

SM-DeliveryFailure; sm-DeliveryFailureCause; sm-
EnumeratedDeliveryFailureCause

B.2 Mapping between CAP and SM-CP

B.2.1 MO-SMS

B.2.1.1 InitialDPSMS operation

The Short Message TPDU is carried by a Short Message RPDU. The RPDU between the MS and the MSC/SGSN is
conveyed in the RP-DATA Relay Message. The MSC/SGSN shall obtain information from the RP-DATA Message and

placeitin CAP InitialDP OPERARTION.

Table B.5

CAP InitiaDPSMS ARGUMENT

SM-CP RP-DATA Message

DestinationSubscriberNumber

RP-User Data; TPDU; TP-Destination-Address

SMSCAddress

RP-User Data; RP-Destination Address

TPShortMessageSpecificlnfo

RP-User Data; TPDU; 1% octet

TPProtocolldentifier

RP-User Data; TPDU; TP-Protocol-Identifier

TPDataCodingScheme

RP-User Data; TPDU; TP-Data-Coding-Scheme

TPValidityPeriod

RP-User Data; TPDU; TP-Validity-Period-Format

B.2.1.2 ReleaseSMS operation

When the MSC/SGSN receives the CAP ReleaseSM S operation, it shall return a RP-ERROR RPDU to the MS. The
RP-ERROR RPDU between the MSC/SGSN and the MSis conveyed in the RP-ERROR Relay Message. The
MSC/SGSN shall obtain the RPCause from the CAP ReleaseSM S OPERATION and place it in the RP-ERROR

Message.
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Table B.6

CAP ReleaseSMS ARGUMENT SM-CP RP-ERROR Message

RPCause RP-Cause

B.2.2 MT-SMS

B.2.2.1 ConnectSMS operation

When the MSC/SGSN receives the ConnectSM S operation, it shall use the received information to replace datain the
Short Message SMS-DELIVER TPDU. The SMS-DELIVER TPDU iscarried inaRP-MT-DATA RPDU. The RP-MT-
DATA RPDU between the MSC/SGSN and the M S is conveyed by the SM-CP CP-Data M essage.

Table B.7

CAP ConnectSMS SM-CP RP-DATA Message

CallingPartysNumber RP-User Data; TPDU; TP-Originating-Address

B.2.2.2 EentReportSMS operation

When the MSC/SGSN receives the RP-ERROR RPDU from the M S, it shall send the RP-Cause to the gsmSCF. The
RP-ERROR RPDU between the MS and the MSC/SGSN is conveyed in the RP-ERROR Relay Message. The
MSC/SGSN shall obtain the RPCause from the RP-ERROR Message and place it in CAP EventReportSMS.

Table B.8

CAP EventReportSMS SM-CP RP-ERROR Message

EventSpecificInformation RP-Cause
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Annex C (informative):
Change history
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CN#08 3.3.0 098 NP-000250 3.4.0 Addition of Location Information to Initial DP GPRS

- 3.4.0 - - 341 Headers corrected by MCC to remove "(DRAFT)" and eliminate
erroneous "History" Clause

CN#09 34.1 099r3 | NP-000459 3.5.0 Indication of Network requested PDP Context in Initial DP GPRS
message

CN#09 3.4.1 101 NP-000458 3.5.0 CAP-GPRS-ReferenceNumber ASN.1 correction

CN#09 3.4.1 102 NP-000458 3.5.0 Removal of duplicate SGSN address/number from IDP-GPRS

CN#09 3.4.1 103r2 | NP-000458 3.5.0 Comments on "Introduction of GPRS reference in TCAP dialogue
portion”

CN#09 3.4.1 104r1 [ NP-000458 3.5.0 Revised GPRS TCAP reference in TCAP dialogue portion

CN#09 3.4.1 106r3 | NP-000458 3.5.0 Alignment of 29.078 for location info GPRS

CN#09 3.4.1 108 NP-000458 3.5.0 Move of processing rules for GPRS context.

CN#09 3.4.1 109 NP-000458 3.5.0 Correction to GPRS CONTRACT

CN#09 3.4.1 111r1 [ NP-000458 3.5.0 Replacing "NetworkSpecificBoundSet" by "CapSpecificBoundSet"
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CN#09 3.4.1 112r1 | NP-000458 3.5.0 Renumbering of GPRS specific Error codes
CN#09 3.4.1 113 NP-000458 3.5.0 Correction of CAMEL-SCIBIllingChargingCharacteristics
CN#09 3.4.1 114r1 | NP-000458 3.5.0 Clarification on GPRS dialogue handling in case of TC error/abort
CN#09 3.4.1 115r1 [ NP-000458 3.5.0 GPRS location information in GPRSEventSpecificInformation
CN#09 3.4.1 116r1 | NP-000458 3.5.0 Corrections on cause definitions
CN#10 3.5.0 118r3 [ NP-000715 3.6.0 Correction on CAMEL CF and OR
CN#10 3.5.0 119 NP-000715 3.6.0 Correction of Cause and GPRSCause
CN#10 3.5.0 121r1 | NP-000715 3.6.0 Correction to CAP3 GPRS-cause
CN#10 3.5.0 122r2 | NP-000715 3.6.0 CAMEL3 removal of duplicate RAI
CN#10 3.5.0 124r2 | NP-000741 3.6.0 Corrections to ASN.1 error
CN#10 3.5.0 125r1 | NP-000715 3.6.0 Corrections of the stage 3 inconsistences
CN#10 3.5.0 126 NP-000715 3.6.0 “ElapsedTime" ASN.1 Type Correction (in ACR-GPRS)
CN#10 3.5.0 127r1 | NP-000715 3.6.0 CAMEL3 ASN.1 reserved word "ms" replacement by "mobile"
CN#10 3.5.0 128r3 | NP-000715 3.6.0 Correction of Apply Charging Report parameter definition
CN#10 3.5.0 130r1 [ NP-000715 3.6.0 Addition of a parameter to indicate the SAI
CN#10 3.5.0 131 NP-000715 3.6.0 Correction of Apply Charging Report GPRS definition
CN#10 3.5.0 135r1 [ NP-000715 3.6.0 Introduction of GGSN Address
CN#10 3.5.0 136r1 [ NP-000715 3.6.0 Introduction of ellipsis for GPRS CAPv3
CN#11 3.6.0 137r2 | NP-010057 3.7.0 Clarification on APN usage in the ConnectGPRS operation
CN#11 3.6.0 138r1 | NP-010057 3.7.0 Inconsistency between InitiaDPGPRS procedure and generic
GPRS procedure

CN#11 3.6.0 139r2 | NP-010057 3.7.0 Hand-over indication for GPRS
CN#11 3.6.0 140r1 | NP-010057 3.7.0 Description of Entity Released GPRS
CN#11 3.6.0 141r1 | NP-010057 3.7.0 Correction to description of "O-CS| Applicable" parameter
CN#11 3.6.0 142r1 | NP-010057 3.7.0 Correction to LocationInformationGPRS
CN#11 3.6.0 143r2 | NP-010057 3.7.0 No Volume charging on GPRS Session (clarifying text)
CN#11 3.6.0 145r1 | NP-010057 3.7.0 Correction to MO-SMS
CN#11 3.6.0 147r1 | NP-010057 3.7.0 Correction on GPRS related operation
CN#11 3.6.0 148r1 | NP-010057 3.7.0 Correction to MSNetwork Capability parameter length
CN#11 3.6.0 149 NP-010057 3.7.0 Definition of the geographicallnformation parameter coding
CN#11 3.6.0 151 NP-010057 3.7.0 Removal of duplicate description in CWA

3.7.0 VX.5.0 First draft of 3GPP TS 29.078 for Rel-5.

Annex D (informative): Editorial comments

NOTE ThisAnnex isfor information only. It isto be used during the development. It shall be removed
before thisdraft TSis presented to CN for approval.
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Version Comments

X.5.0 The following CRs have been included:

- N2-000424 (CAMEL control of Optimal Routeing)

- N2-000426 (Introduction of Alerting DP)

- N2-000540 (Introduction of CAMEL control of MT-SMS in 29.078)

- N2-000543 (Enhancement to Play Announcement)

- N2-010107 (FTN in forwarding natification to SCP)

- N2-010109 (Corrections to CAMEL control of MT-SMS)

- N2-010231 (Introduction of flexible tones in ApplyCharing Information Flow)
- N2-010228 (Provide Location information in case a terminating call is alerted)
- N2-010192 (trigger criteria for mid-call event)

- N2-010194 (Mobile Terminated SMS)

- N2-010141 (Triggering criteria for MT-SMS)

The following improvements have been made to the specification:
- references corrected; references numbers for 22.078 and 23.079 must still be added.

- editorial & stylistic corrections and improvements
- clause 11 has been split up into 3 separate chapters

d5.2.0 - The following CRs have been included:all CRs approved at CN Plenary meeting #12
- N2-010317 (Introduction of CPH operations (ASN.1))

d.5.3.0 The following CRs have been included:

- N2-010606 (Introduction of CPH parameters in existing CAP operations)

- N2-010607 (Introduction of DisconnectForwardConnectionWithArgument procedure)
- N2-010608 (Introduction of DisconnectLeg procedure)

- N2-010609 (Introduction of EntityReleased procedure)

- N2-010610 (Introduction of InitiateCallAttempt procedure)

- N2-010622 (Introduction of MovelLeg procedure)

- N2-010623 (Introduction of SplitLeg procedure)

- N2-010626 (Definitions of RNC & ENC operations and their parameters)

d.5.4.0 The following CAMEL Phase 4 CRs have been included:

- N2-010638 (Ability to arm Mid_Call DP for the duration of a call)

- N2-010692 (Providing the location information during ongoing call)

- N2-010686 (Introduction of Reference Number for SMS)

The following CAMEL Phase 3 CRs have been included:

- N2-010587 (Corrections to ASN.1 syntax)

- N2-010602 (Using gsmSCF address from GPRS-CSI for re-establishing TC dialogues)

d.5.5.0 The following CAMEL Phase 4 CRs have been included:

- N2-010839 (Enhancement of the SendChargingIinformation procedure for Call Party Handling)

- N2-010840 (SrfConnection and tariff switch timers for Apply Charging and Apply Charging Report)
The following CAMEL Phase 3 CRs have been included:

- N2-010759 (Encoding of the InitialDPGPRS CharginglD parameter)

- N2-010761 (Correction of the MAXIMUM-FOR-FCI-BILLING-CHARGING value)

- N2-010813 (Correction of the MAXIMUM-FOR-SCI-BILLING-CHARGING value)

- N2-010844 (Precision about default values for ServicelnteractionindicatorsTwo parameters)

D5.5.1 Editorial corrections.

D5.6.0 The following approved CAMEL Phase 3 CRs have been included (without change bars):

- N2-010892 (ApplyCharging shall be allowed in a control relationship only)

- N2-010893 (Correction to IMPORT statements)

- N2-010894 (Correction to reference for the encoding of Called Party Number)

- N2-010982 (Correction to error handling description for Initial DP operations)

- N2-010984 (The use of "White TCAP" shall be mandated for CAP)

- N2-010994 (Correction to preconditions for ActivityTestGPRS)

- N2-010995 (Correction to references for the encoding of APN)

- N2-011011 (Correction to precondition of ContinueWithArgument)

- N2-010970 (Correction to GPRS parameters encoding)

The following approved CAMEL Phase 4 CRs have been included (with change bars):

- N2-010873 (Introduction of Initiate Call Attempt ack)

- N2-010964 (Route not permitted IE in ERB in the case of MF); tagging has been updated.

- N2-011001 (Move of definition of GPRSChargingID to 29.002)

The following editorial corrections have been made:

- consistent spelling of gsmSSF state names (no bars).

- Adding oChangeOfPosition and tChangeOfPosition to EventTypeBCSM, tags 50 and 51 (with change bars).
- Adding oChangeOfPosition and tChangeOfPosition to tables 11-1 and 11-2 (with change bars).
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D5.6.1 Editorial changes (with change bars):

- consistent event naming; the DP names from 23.078 (table 4-2 and table 4-3) are used for the BCSM events,
except for cases where there is no 1:1 relationship between and event and a DP, e.g. "answer", which can
relate to DP "O_Answer" and to DP "T_Answer".

- Unused references in chapter 2 have been removed; reference numbers have been corrected.

- Consistent usage of terms "O-BCSM" and "T-BCSM".

- Consistents usage of the terms "gsm_SSME_FSM" and "gprs_SSME_FSM".

- Correction to tagging of parameters within eventSpecificinformation.

D5.7.0 - The following CRs have been included: N2-020014, N2-020061.

- Rapporteur's comments have been added.

D5.7.1(to | - Approved CRs from the editor's meeting in Rijen, Netherlands, have been incorporated
be - Agreed principles have been applied (refer to report from the editor's meeting)
submitted | - CR editor's notes have been incorporated to highlight outstanding issues

to

CN#15)
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