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Intellectual Property Rights

IPRs essential or potentially essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETS| Web
server (http://www.etsi.org/ipr).

Pursuant to the ETSI IPR Policy, no investigation, including | PR searches, has been carried out by ETSI. No guarantee
can be given as to the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Foreword

This Technical Specification (TS) has been produced by the Special Mobile Group (SMG).

The present document specifies the Customised Applications for Mobile network Enhanced Logic (CAMEL) CAMEL
Application Part (CAP) within the digital cellular telecommunications system.

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

Version 7.X.y
where:
7 GSM Phase 2+ Release 1998.

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

y thethird digit isincremented when editorial only changes have been incorporated in the specification.
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1 Scope

The present document specifies the CAMEL Application Part (CAP) supporting the second phase of the network feature
Customised Applications for Mobile network Enhanced Logic. CAP is based on a sub-set of the CS1 Core INAP as
specified by ETS 300 374-1 [13]. Descriptions and definitions provided by ETS 300 374-1 [13] are directly referenced
by the present document in case no additions or clarifications are needed for the use in the CAP.

2 References

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

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

» For aspecific reference, subsequent revisions do not apply.
« For anon-specific reference, the latest version applies.

« A non-specific reference to an ETS shall also be taken to refer to later versions published as an EN with the same
number.

* For this Release 1998 document, references to GSM documents are for Release 1998 versions (version 7.x.y).

[1] ETS 300 009 (1994): "Integrated Services Digital Network (ISDN); CCITT Signalling System
No.7: Signalling Connection Control Part (SCCP) [connectionless and connection-oriented] to
support international interconnection".

[2] ETS 300 287 (1993): "Integrated Services Digital Network (ISDN); CCITT Signalling System
No.7; Transaction Capabilities Application Part (TCAP) version 2".

[3] ETS 300 356-1: "Integrated Services Digital Network (ISDN); CCITT Signalling System No.7;
ISDN User Part (ISUP) version 2 for the international interface; Part 1: Basic services'.

[4] ETS 300 403-1: "Integrated Services Digital Network (ISDN); Digital Subscriber Signalling
System No. one (DSS1); User-network interface layer 3 specification for basic call control; Part 1.
Protocol specification [I TU-T Recommendation Q.931 (1993), modified]".

[5] ITU-T Recommendation Q.773 (1993): " Specifications of Signalling System No.7; Transaction
Capabilities formats and encoding".

[6] ITU-T Recommendation Q.1218 (1995): "Interface Recommendation for intelligent network CS1".

[7 ITU-T Recommendation Q.1400 (1993): " Architecture framework for the development of
signalling and organization, administration and maintenance protocols using OSl principles'.

[8] CCITT Recommendation X.208 (1988): " Specification of Abstract Syntax Notation One
(ASN.1)".

[9] CCITT Recommendation X.209 (1988): " Specification of basic encoding rules for Abstract Syntax
Notation One (ASN.1)".

[10] CCITT Recommendation X.219 (1988): "Remote operations. Model, notation and service
definition".

[11] CCITT Recommendation X.229 (1988): "Remote operations: Protocol specification".

[12] 1SO 9545 (1989): "Information technology - Open Systems Interconnection - Application Layer
structure”.

[13] ETS 300 374-1 (1994): "Intelligent Network (IN); Intelligent Network Capability Set 1 (CS1) Core

Intelligent Network Application Protocol (INAP) Part 1: Protocol specification”.
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[14]

[19]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[29]

[26]

[27]

(28]

[29]

[30]

(31]

[32]

[33]

GSM 09.02: "Digital cellular telecommunications system (Phase 2+); Mobile Application Part
(MAP) specification".

GSM 03.78: "Digital cellular telecommunications system (Phase 2+); Customised Applications for
Mobile network Enhanced Logic (CAMEL Phase 2) - stage 2".

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

ITU-T Recommendation X.680 (1994) | |SO/IEC 8824-1:1994, |nformation technology - Open
Systems Interconnection - Abstract Syntax Notation One (ASN.1): Specification of basic notation.

ITU-T Recommendation X.681 (1994) | | SO/IEC 8824-2:1994, | nformation technology - Open
Systems Interconnection - Abstract Syntax Notation One (ASN.1): Information object
specification.

ITU-T Recommendation X.682 (1994) | |SO/IEC 8824-3:1994, |nformation technology - Open
Systems Interconnection - Abstract Syntax Notation One (ASN.1): Constraint specification.

ITU-T Recommendation X.683 (1994) | | SO/IEC 8824-4:1994, | nformation technology - Open
Systems Interconnection - Abstract Syntax Notation One (ASN.1): Parameterisation of ASN.1
specifications.

ITU-T Recommendation X.690 (1994) | ISO/IEC 8825-1:1994, |nformation technology - Open
Systems Interconnection - Specification of ASN.1 encoding rules: Basic, Canonical, and
Distinguished Encoding Rules.

ITU-T Recommendation X.880 (1994) | ISO/IEC 13712-1:1994, Information technology - Remote
Operations. Concepts, model and notation.

GSM 09.12 (prETS 300 646-1): "Digital cellular telecommunications system (Phase 2); Signalling
System No 7 - Application of ISUP version 2 for the ISDN-PLMN (GSM) signalling Interface.

GSM 04.08: "Digital cellular telecommunications system (Phase 2+); Mobile radio interface layer
3 specification”.

GSM 02.24: Digital cellular telecommunications system (Phase 2+); Description of Charge Advice
Information (CAI).

EN 301 070-1 (1997): "ISDN User Part (ISUP) version 3 interactions with the Intelligent Network
Application Part (INAP); Part 1: Protocol Specification [ITU-T Recommendation Q.1600 (1997),
modified]".

GSM 03.03: Digital cellular telecommunications system (Phase 2+); Numbering, addressing and
identification.

GSM 03.40: Digital cellular telecommunications system (Phase 2+); Technical realization of the
Short Message Service (SMS); Point-to-Point (PP)

EN 301 140-1 (V1.1): "Intelligent Network (IN); Intelligent Network Capability Set 2 (CS2);
Intelligent Network Application Protocol (INAP); Part 1: Protocol specification”.

ETS 300 009 (1988): “Integrated Services Digital Network (ISDN); CCITT Signaling System
No.7; Signalling Connection Control Part (SCCP) [connectionless and connection-oriented] to
support international interconnection”.

ITU-T Recommendation Q.711: “ Specifications of Signalling System No.7; Signalling System No.
7 — Functional Description of the Signalling Connection Control Part*.

ITU-T Recommendation Q.712: “ Specifications of Signalling System No.7; Signalling System No.
7 — Definition and Function of SCCP Messages'.

ITU-T Recommendation Q.714: “ Specifications of Signalling System No.7; Signalling System No.
7 — Signalling Connection Control Part Procedures'.
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[34] ITU-T Recommendation Q.716: “ Specifications of Signalling System No.7; Signalling System No.
7 — Signalling Connection Control Part (SCCP) Performance”.

[35] ANSI T1.113-1995 Signalling System No. 7(SS7) — Integrated Services Digital Network (ISDN)
User Part.

[36] ANSI T1.112-1996: " American National Standards for Telecommunications— Signalling System

Number 7 (SS7) — Signalling Connection Control Part (SCCP)".
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3

AC
ACM
AE
ASE
ASN.1
BCSM
CAP
CIC
Cs1
Csl
DP
DSS1
EDP
EDP-N
EDP-R
FE
FSM
gsmSCF
gsmSSF
gsmSRF
IAM
ID

IN
INAP
IP
ISDN
ISUP
MACF
MTP
NA
OcCsl
PE
REL
ROSE
SACF
SAO
SCCP
SCF
SCME
SCSM
SLP
SRF
SSF
SSME
SSN
TC
TCAP
TCSI
TDP
TDP-R

Abbreviations

Application Context

Address Complete Message
Application Entity
Application Service Element
Abstract Syntax Notation One
Basic Call State Model
CAMEL Application Part
Carrier Identification Code
Capability Set 1

CAMEL Subscription Information
Detection Point

Digital Subscriber Signalling System No. One

Event Detection Point

Event Detection Point - Notification
Event Detection Point - Request
Functional Entity

Finite State Model

GSM SCF

GSM SSF

GSM SRF

Initial Address Message
Identifier

Intelligent Network

Intelligent Network Application Protocol

Intelligent Peripheral
Integrated Services Digital Network
ISDN User Part

Multiple Association Control Function

Message Transfer Part

North American

Originating CSI

Physical Entity

Release

Remote Operations Service Element
Single Association Control Function
Single Association Object
Signalling Connection Control Part
Service Control Function

SCF Management Entity

SCF Call State Model

Service Logic Program

Specialised Resource Function
Service Switching Function

SSF Management Entity
Sub-System Number

Transaction Capabilities

Transaction Capabilities Application Part

Terminating CSI
Trigger Detection Point
Trigger Detection Point - Request

ETSI



(GSM 09.78 version 7.1.0 Release 1998) 15 ETSI TS 101 046 V7.1.0 (2000-07)

4 General

4.1 Definition methodology
The definition of the protocol is split into three Clauses:

- the definition of the Single/Muultiple Association Control Function (SACF/MACEF) rules for the protocol
(Clause 5);

- thedefinition of the operations transferred between entities (Clause 6);
- the definition of the actions taken at each entity (Clause 7).

The SACF/MACEF rules are defined in prose. The operation definitions are in Abstract Syntax Notation 1 (ASN.1, see
CCITT Recommendation X.208 [8]), and 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 Clause 6 and from the relevant detailed
proceduresin Clause 7.

The CAP is a Remote Operations Service Element (ROSE) user protocol (see CCITT Recommendations X.219 [10] and
X.229 [11] and ITU-T Recommendation X.880 [22]). CAP uses the Basic Encoding Rules (see CCITT
Recommendation X.209 [9] and ITU-T recommendation X.690 [21]).

ETSI



(GSM 09.78 version 7.1.0 Release 1998) 16 ETSI TS 101 046 V7.1.0 (2000-07)

4.2 Example physical scenarios

The reader isreferred to Intelligent Network Capability Set 1 (CS1) Core INAP [14] for details of the example physical
scenarios.

scp
SCF
SSF
P
» ISUP
SSF SRF
SCP
SsP

IP

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

Figure 1 (continued): Scenarios
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SCP
SCF
Assisting
Initiating sSSP
SsP \ P
ISUP
SSF
SSF relay SRF
-
Initiating AssistingSSP

@ ISUP GSSF\ > internal
gsmCCF gsmCCF

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

SCP
SCF
Initiating Assisting
SSP Ssp
P
ISUP
SSF SSF relay SRF

Figure 1 (continued): Scenarios
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Comsze )|

Initiating AssistingSSP

@ ISUP gss? O | 1sup P
gsmCCF gsmCCF DSS1

Scenario 2b ; Connection to IP via an Assisting SSF with relay function; IP not co-located with Assisting gsmSSF
(Ref CS1 case ¢))

SCP

SCF

SSF relay SRF

Comsee )|

SSP

@ interna
gsmCCF

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

Figure 1 (continued): Scenarios
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SCF
Initiating
SspP IP
ISUP or D channel
SSF Relay SRF
=
SSpP

IP
gsnCCF | Dssl @)

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

Figure 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: Additiona 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:  Thisrefersto the case where CAP operations are exchanged between the gsmSRF and the gsmSCF viaa
transaction-level relationship established directly between the gsmSRF and the gsmSCF.

Relay:  Thisrefersto the case where CAP operations are exchanged between the gsmSRF and the gsmSCF via
two 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 GMSC.
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Table 1
Scenario Interface Support
gsmSSF gsmSSF gsmSSF gsmSRF assisting SSF
to/from to/from to/from to/from to/from
gsmSCF gsmSRF assisting SSF [gsmSCP gsmSCF
Scenario 1
gsmSRF in IP connected to gsmSSF [See Note 1 See Note 2 - See Notes 3 -
in MSC/GMSC via ISUP and accessed and 6.
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/GMSC See Note 1 - See Note 2 - See Note 3
connected to gsmSSF in MSC/GMSC [For gsmSRF in
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/GMSC See Note 1 See Note 2 - See Note 3
connected to gsmSSF in MSC/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 SSF
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 CorrelationID and SCFiD are transferred in the
AssistingSSPIPRoutingAddress. Bilateral when CorrelationlD and SCFiD are transferred by other means
than in the AssistingSSPIPRoutingAddress.

NOTE 2: Basic for establishment of interface when CorrelationID 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 on its own in the
AssistRequestInstructions operation Correlationl D parameter to a gsmSCF in HPLMN.

Bilateral when Correlationl D is extracted from Called Party Number in HPLMN/VPLMN and transferred
on its own in AssistRequesti nstructions CorrelationI D field to agsmSCFin - 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 elementaryM essagel Ds and variableM essages, playing of
tones and the collection of DTMF digits.

NOTE 6: Bilateral for the playing of announcements viatext to speech trandation, trandation of DTMF digitsvia
speech to caller and the trandation of voice to digits.

4.3 CAP protocol architecture

Many of the terms used in this subclause are based on the OS| Application Layer Structure as defined in 1SO 9545 [12].

The CAP protocol architecture can beillustrated as shown in figure 2.

Multiple Co-ordinated Single Interaction
Interactions (case b) (case a)
Application Application
Process Process
MACF
SAO SAO SAO
or
S S , S .
A ASEs A | ASEs A ASE's
c c C
F| TCAP F| TCAP F TCAP
I [ [
\ \ \
SCCP sccP
I I
MTP MTP

Figure 2. CAP protocol architecture

A PE has either single interactions (case a) or multiple co-ordinated interactions (case b) with other PEs.

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

In case b, MACEF provides a co-ordinating function among several SAOs, each of which interactswith an SAO ina
remote PE.

Each ASE supports one or more operations. Description of each operation istied with the action of corresponding FE
modelling (see GSM 03.78 [15] and Clause 7 of the present document). Each operation is specified using the operation
macro described in figure 3.
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INAP User ASE's

xyz OPERATION

ARGUMENT {Parameterl, Parameter2,...}
RESULT {Parameterl, Parameter2,...}
LINKED {operation3, operation4,...}
ERRORS {errorl, error2....}

errorl ERROR
PARAMETER {Parameter6, Parameter7,...}

etc

TCAP ASE

COMPONENT SUB-LAYER

TRANSACTION SUB-LAYER

CONNECTIONLESS SCCP

Figure 3: Operation description
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P> Operations
topeer  Results
Errors
INVOKE
»> RETURN RESULT
topeer RETURN ERROR
REJECT
- = BEGIN
topeer CONTINUE
END
ABORT

UNIDIRECTIONAL

The use of the Application Context (AC) negotiation mechanism (as defined in ETS 300 287 [2]) allows the two
communicating entities to identify exactly what their capabilities are and also what the capabilities required on the
interface should be. This should be used to allow evolution through capability sets.

If the indication of a specific AC is hot supported by apair of communicating FEs, some mechanism to pre-arrange the

context shall be supported.

4.4

CAP addressing

CAMEL Applications Part (CAP) makes use of the services offered by the Signalling Connection Control Part (SCCP).

The following SCCP versions are supported by CAP Version 2:

- Signalling 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’)

- ANSI T1.112-1996: "American Nationa Standards for Telecommunications— Signalling System Number 7
(SS7) — Signalling Connection Control Part (SCCP)".

SCCP version used for CAP version 2 is a network option.

When CAP uses White Book SCCP to send a message, then:

- if CAP message can be sent in one UDT message either UDT message or XUDT message shall be used;

- if CAP message cannot be sent in one UDT message , SCCP segments the message into two or more XUDT

messages.
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The transmission of XUDT messages may fail. Failure will occur when the destination SCCP, or any intermediate
SCCP, does not support White Book SCCP.

Support of ANSI T1.112 SCCP applies only to PLMNs in North America. Interworking between a PLMN in North
Americaand aPLMN outside North Americawill involve an STP to translate between ANSI SCCP and ITU-T/CCITT
SCCP.

4.4.1 Sub-System Number (SSN)

The use of SSN is a network operator option and values for intra-PLMN usage are network specific. A CAP SSN has
been reserved for inter-PLMN use, as defined in GSM 03.03.

4.4.2 Quality of service parameters

The class (class 0 or class 1) of SCCPis set as required by the application. However class 1 shall be requested by any
application that can send more than 1 TCAP message to its peer (consecutive TR-CONTINUE) before receiving a
response from its peer (TR-CONTINUE or TR-END).

On receipt of a TC-RESULT-NL indication, the TC-USER shall request the transfer of a reject 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).

4.4.3 SCCP addressing

Within the GSM System there is a need to communicate between entities within the same PLMN and in different
PLMNs. Using the CAMEL Application Part (CAP) for this function implies the use of Transaction Capabilities (TC) of
CHTT Signalling System No. 7 and the Signalling Connection Control Part (SCCP) of either CCITT Signalling System
No. 7 (for non-North American PLMNSs) or ANSI Signalling System No. 7 (for North American PLMNS). 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 CCITT Recommendation Q.713 [16] with the following restrictions:

1) IntraPLMN addressing
For communication between entities within the same PLMN, the use of SCCP addressing is network specific.
2) Inter-PLMN addressing
a) Cdled Party Address

- SSN indicator = a standardised SSN shall be used. The code point used shall be that specified for CAPin
GSM 03.03;

- Point Code indicator = 0;

- Globdl titleindicator = 0100 (Global title includes trandation type, numbering plan, encoding scheme and
nature of addressindicator);

- Trandationtype=0 (Not used);
- Routing indicator = 0 (Routing on global title);
b) Calling Party Address

- SSN indicator = a standardised SSN shall be used. The code point used shall be that specified for CAPin
GSM 03.03;

- Point code indicator = 0;

- Globdl titleindicator = 0100 (Global title includes trandation type, numbering plan, encoding scheme and
nature of addressindicator);
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- Trandation type = 0 (Not used);
Routing indicator = 0 (Routing on Global Title).

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 [36] with the following
restrictions:

1) IntraPLMN addressing
For communication between entities within the same PLMN, the use of SCCP addressing is network specific.
2) Inter-PLMN addressing
a) Cdled Party Address

- SSNindicator = a standardised SSN shall be used. The code point used shall be that specified for CAPin
GSM 03.03;

- Point Code indicator = 0;
- Globdl title indicator = 0010 (Global title includes trandation 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 (decimd), if MSISDN isincluded,

Or TT = 10 (decimal), if a Network Element addressisincluded. (If TT=10, then Number Portability
isnot applicable, if TT=14, then Number Portability is applicable)
- Routing indicator = 0 (Routing on global title);

b) Calling Party Address

- SSN indicator = a standardised SSN shall be used. The code point used shall be that specified for CAPin
GSM 03.03;

- Point code indicator = 0;
- Global title indicator = 0010 (Global title includes trand ation 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 (decimd), if MSISDN isincluded,

Or TT = 10 (decimal), if a Network Element addressisincluded. (If TT=10, then Number Portability
isnot applicable, if TT=14, then Number Portability is applicable)
- Routing indicator = 0 (Routing on Global Title).

4.5 Definition And Usage Of LegID

4.5.1 Definition Of LegID

In CAP V.2, two types of LeglD may be exchanged between the gsmSCF and the gsmSSF. These are:
- Sending Side LegID, and
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- Receiving Side LegID
Sending Side LegID is always used in operations sent from the gsmSCF to the gsmSSF, and Receiving Side LegID is
aways used in operations sent from the gsmSSF to the gsmSCF.

4.5.2  Allocation Of LegID

For al operations containing a LeglD;

- LeglD =1 shal always refer to the Calling Party, more specifically that party in the call present when InitiaDPis
sent to the gsmSCF,

- LeglD =2 shall alwaysrefer to the Called Party, more specifically that party in the call created as aresult of the
Connect or Continue operations.

4.6 Compatibility Mechanisms Used For CAP

46.1 Introduction

This subclause 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.1218 [6] version of CS1 INAP and the specification ETS 300
374 -1 version [14] of CS1 INAP;

- compatibility with future versions of CAP.
The second category has three sub-categories of compatibility dealt with in this subclause:

- minor changes to the CAP in future standardised versions: A minor change can be defined as a change of a
functionality which is not essential for the requested CAMEL service. In caseit is amodification 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, it is acceptable that it is not executed at al and that the peer Application Entity (AE)
need not know about the effects of the change. For minor changes, anew AC is not required;

- major changesto the CAP in future standardised versions: A major change can be defined as a change of a
functionality which is essential for the requested CAP service. In case it isamodification of an existing function,
both application entities shall have a shared knowledge about the addressed functional variant. If the changeis
purely additional, the requested CAMEL service will not be provided if one of the application entities does not
support the additional functionality. For major changes, anew AC isrequired,;

- network specific changes to CAP: These additions may be of either the major or minor type for a service. No new
AC isexpected to be defined for this type of change. At the time of definition, the additions would not be
expected to be included in identical formin future versions of the ETS.

4.6.2 Definition of CAP compatibility mechanisms

4.6.2.1 Interworking of CAP with ETSI CS1 Core INAP and ITU-T Q.1218 INAP

On receipt of an operation according to ITU-T Recommendation Q.1218 [6] or an operation according to ETS 300 374-
1[13] whichis 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;

Note: Tagging of CAP additionsto ITU-T Recommendation Q.1218 [6] and ETS 300 374-1 [13] are specified
from 50 and upwards.
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4.6.2.2 Procedures for major additions to CAP

In order to support the introduction of major functional changes, the protocol allows a synchronization between the two
applications with regard to which functionality is to be performed. This synchronization takes place before the new
function isinvoked in either application entity, in order to avoid complicated fall-back procedures. The solution chosen
to achieve such a synchronization is use of the AC negotiation provided in ETS 300 287 [2].

46.2.3 Procedures for minor additions to CAP

The extension mechanism marker shall be used for future standardized 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. WWhen an entity receives unrecognized parameters that occur after the
marker, they are ignored (see ITU-T Recommendation X.680 [17]).

4.6.2.4 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 at the end of the type
definition. This extension field is defined as a set of extensions, where an extension can contain any type. Each
extension is associated with an identification that unambiguously identifies the extension. Refer to ITU-T
Recommendation Q.1400 [7] for a definition of this mechanism.
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5 Single/Multiple Association Control Function
(SACF/MACEF) rules

5.1 Reflection of TCAP Application Context (AC)

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

If the AC is not acceptable, and the TC-User does not wish to continue the dialogue, it may provide an alternate AC to
the initiator which can be used to start a new diaogue.

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

Refer to ETS 300 287 [2] for amore detailed description of the TCAP AC negotiation mechanism.

5.2 Sequential/parallel execution of operations

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

- charging operations may be synchronized with any other operation.

The method of indicating that operations are to be synchronized is to include them in the same message. Where it is
impossible to execute one of the operationsidentified above until some other operation has progressed to some extent or
finished, the sending PE (usually SCP) can control this by sending the operations in two separate messages.

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

In case of inconsistency between the above mentioned generic rules and the FE-specific rules as specified in Clause 7,
the FE-specific rules take precedence over the generic rules.

6 Abstract syntax of the CAP

This Clause specifies the abstract syntax for the CAP version 1, using ASN.1 as defined in CCITT Recommendation
X.208 [8] and ITU-T Recommendations X.680 [17], X.681 [18], X.682 [19] and X.683 [20].

The encoding rules which are applicable to the defined abstract syntax are the Basic Encoding Rules for ASN.1, defined
in CCITT Recommendation X.209 [9] and ITU-T Recommendation X.690 [21] with the restrictions as described in
ITU-T Recommendation Q.773 [5], 8§ 4.1.1, modified by ETS 300 287 [2]. Additional encodings are cited for
parameters used in existing ISUP (ETS 300 356-1 [3]) and DSS1 (ETS 300 403-1 [4]) standards.

For the ISUP and DSS1 parameters used in the CAP, only the coding of the parameter value is coded as defined in ISUP
or DSS1. The DSSV/ISUP defined parameter identifiers are removed and replaced by the CAP defined parameter
identifiers.

Where possible existing data types from the CS1 ETSI Core INAP (ETS 300 374-1[13]) and MAP (ETS 300 974 [15])
standards have been used. For future compatibility where parameter mappingsin CS1 ETSI Core INAP (ETS 300 374-1
[13]) are not defined for functions imported from CS1 ETSI Core INAP, but parameter mappings are defined in CS2
ETSI Core INAP [30] then the parameter mappingsin CS2 ETSI Core IANP [30] shall be used.

OCTET STRING fields shall be encoded as primitives using the ASN.1 Basic Encoding Rules defined in CCITT
Recommendation X.209 [9] and ITU-T Recommendation X.690 [21] with the restrictions as described in ITU-T
Recommendation Q.773 [5], § 4.1.1, modified by ETS 300 287 [2].
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The mapping of OPERATION and ERROR to TCAP componentsis defined in ITU-T Recommendation Q.773 [5]
modified by ETS 300 287 [2]. The class of an operation is not stated explicitly but is specified in the ASN.1
OPERATION MACRQO, asfollows:

class1l: both RESULT and ERRORS appear in the ASN.1 OPERATION MACRO definition;
class2: only ERRORS appearsin the ASN.1 OPERATION MACRO definition;

class3: only RESULT appearsin the ASN.1 OPERATION MACRO definition;

class4: neither RESULT nor ERRORS appearsin the ASN.1 OPERATION MACRO definition.

The abstract syntax for CAP is composed of several ASN.1 modules describing operations, errors, and associated data
types. The values (operation codes and error codes) are defined in a separate module.

The module containing all the type definitions for CAP operationsis CAP-Operations and is described in
subclause 6.1.

The module containing all the type definitions for CAP errorsis CAP-Errorsand is described in subclause 6.2.

The module containing all the type definitions for CAP datatypesis CAP-DataTypes and is described in subclause 6.3.
The module containing the operation codes and error codes for CAP is CAP-Codes and is described in subclause 6.4.
All the AC definitions for CAP are described in subclause 6.5.

The module containing the class definitions for CAP is CAP-Classes and is described in subclause 6.6.

6.1 Operation types

CAP- Operations {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
gsm Networ k(1) nodul es(3) cap-operations(50) version2(1)}
This nmodul e contains the type definitions for the CAP v.2 operations.

DEFINITIONS :: =
BEG N
| MPORTS
OPERATI ON
FROM TCAPMessages {ccitt recommendation q 773 nodul es(2) nessages(1l) version2(2)}
-- error types
Cancel | ed,
Cancel Fai | ed,
ETCFai | ed,
| npr oper Cal | er Response,
M ssi ngCust oner Recor d,
M ssi ngPar anet er,
Par anet er Qut O Range,
Request edl nf oError,
TaskRef used,
Unavai | abl eResour ce,
Unexpect edConponent Sequence,
Unexpect edDat aVal ue,
Unexpect edPar anet er,
UnknownLegl D,
Systenfail ure
FROM CS1-Errors {ccitt(0) identified-organization(4) etsi(0) inDomain(1l) in-network(1l) nodul es(0)
csl-errors(1l) versionl(0)}

CAP v. 2 argument types

Appl yChar gi ngAr g,

Appl yChar gi ngReport Arg,

Assi st Request I nstructi onsArg,

Cal | | nformati onReport Arg,

Cal | | nf or mat i onRequest Ar g,
Cancel Arg,

Connect Ar g,

Connect ToResour ceAr g,

Est abl i shTenpor ar yConnect i onAr g,
Event Repor t BCSMAr g,

Fur ni shChar gi ngl nf or mat i onAr g,
Initial DPArg,

Pl ayAnnouncenent Ar g,

Pr onmpt AndCol | ect User | nf or mat i onAr g,
Recei vedl nf or nat i onAr g,
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Rel easeCal | Ar g,

Request Repor t BCSMEvent Ar g,
Reset Ti ner Ar g,

SendChar gi ngl nf or mati onAr g,
Speci al i zedResour ceReport Arg

FROM CAP- Dat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) gsm Networ k(1)
nmodul es(3) cap-datatypes(52) version2(1)};

-- TYPE DEFI NI TIONS FOR CAP v. 2 OPERATI ONS FOLLOW

-- gsnBCF- gsnSSF operati ons

ActivityTest 11 = OPERATI ON
RESULT

-- Direction: gsnSCF -> gsnSSF or gsnSCF -> gsnBRF or gsnBSCF -> assistSSF, Timer: Ty
-- This operation is used to check for the continued existence of a relationship between the
-- gsnBCF and gsnBSSF, gsnSCF and gsnSRF or gsnSCF and assistSSF. If the relationship is still in
exi stence, then the gsnSSF, gsnSRF or assistSSF will respond.
.If no reply is received, then the gsnSCF will assune that the gsnSSF, gsnSRF or assi st SSF
-- has failed in some way and will take the appropriate action.

Appl yChar gi ng 11 = OPERATI ON
ARGUVENT

Appl yChar gi ngArg

ERRORS {
M ssi ngPar anet er,
Unexpect edConponent Sequence,
Unexpect edPar anet er,
Unexpect edDat aVal ue,
Par anet er Qut O Range,
Systenfail ure,
TaskRef used,
UnknownLegl D

-- Direction: gsnBCF - > gsnBSF, Timer: Tge
-- This operation is used for |nteract|ngfromthe gsnSCF with the gsnSSF CSE-control |l ed call
-- duration charging mechani sm

Appl yChar gi ngReport 11 = OPERATI ON
ARGUMENT

Appl yChar gi ngReport Arg
ERRORS {

M ssi ngPar anet er,

Unexpect edConponent Sequence,
Unexpect edPar anet er,
Unexpect edDat aVal ue,

Par anet er Qut O Range,

Syst enfail ure,

TaskRef used

}

-- Direction: gsnSSF -> gsnBCF, Tiner: Tac
-- The Appl yChar gi ngReport operation provi des the feedback fromthe gsnSSF to the gsnSCF for the
-- CSE-controlled call duration charging nmechani sm

Assi st Request I nstructi ons 11 = OPERATI ON
ARGUVENT
Assi st Request I nstructi onsArg
ERRORS {
M ssi ngCust oner Recor d,
M ssi ngPar anet er,
TaskRef used,
Unexpect edConponent Sequence,
Unexpect edDat aVal ue,
Unexpect edPar anet er

-- Direction: gsnBSF -> gsnBSCF: gsnBRF -> gsnSCF, Tiner:

-- This operation is used when there is an assist or hando?F procedure and may be sent by the
-- gsnBSF or gsnBRF to the gsnSCF. This operation may be sent by the gsnSSF or gsnSRF to

-- the gsnSCF, when the initiating gsnSSF has set up a connection to the gsnSRF or to the

-- assisting gsnSSF as a result of receiving an EstablishTenporaryConnection fromthe gsnSCF.

Cal | | nf or mati onReport 11 = OPERATI ON
ARGUMENT
Cal | I nformati onReport Arg

-- Direction: gsnSSF -> gsnSCF, Timer: Tgjr

-- This operation is used to send specific Féall information for a single call to the gsnSCF as
-- requested by the gsnSCF in a previous Calllnformati onRequest.
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Cal | | nf or mat i onRequest 11 = OPERATI ON
ARGUVENT
Cal | | nf or mati onRequest Arg
ERRORS {
M ssi ngPar anet er,
Par anet er Qut O Range,
Request edl nf oError,
Systenfail ure,
TaskRef used,
Unexpect edConponent Sequence,
Unexpect edPar anet er,
UnknownLegl D

}

-- Direction: gsnSCF ->gsnSSF, Tinmer: Tgjrq
-- This operation is used to request the gsnSSF to record specific information about a single
-- call and report it to the gsnSCF (with a Calllnformati onReport operation).

Cancel ;.= OPERATI ON
ARGUMENT
Cancel Arg
ERRORS {
Cancel Fai | ed

-- Direction: gsnSCF -> gsnSSF, or gsnSCF -> gsnBRF, Timer: Tcan

-- Wen this operation is sent fromgsnSCF to gsnSSF, then all outstanding requests will be

cancel | ed.

-- The follow ng outstandi ng requests will be cancell ed: RequestReportBCSMEvent,

Appl yChar gi ngReport,

-- CalllnformationReport.

-- Wen this operation is sent fromgsnSCF to gsnSRF, then the indicated previous operation will be
-- cancelled.-- The follow ng operations may be cancel |l ed: Pl ayAnnouncenent and

Pr onmpt AndCol | ect User | nf ornati on.

Connect 11 = OPERATI ON
ARGUMENT
Connect Arg
ERRORS {
M ssi ngPar anet er,
Syst enfail ure,
TaskRef used,
Unexpect edConponent Sequence,
Unexpect edDat aVal ue,
Unexpect edPar anet er

}

-- Direction: gsnSCF -> gsnBSF, Tiner: T.gn

-- This operation is used to request the gsnSSF to performthe call processing actions to route
-- or forward a call to a specified destination. To do so, the gsnSSF may or may not use

-- destination information fromthe calling party (e.g., dialled digits) and existing call setup
-- information depending on the information provided by the gsnSCF.

Connect ToResour ce 1= OPERATI ON
ARGUMENT
Connect ToResour ceAr g
ERRORS {
M ssi ngPar anet er,
Systenfail ure,
TaskRef used,
Unexpect edConponent Sequence,
Unexpect edDat aVal ue,
Unexpect edPar anet er

}

-- Direction: gsnSCF —> gsnSSF, Tiner: Tetr
-- This operation is used to connect a call fromthe physical entity containing the gsnSSF to the
-- physical entity containing the gsnSRF.

Conti nue .= OPERATI ON

-- Direction: gsnSCF -> gsnBSF, Tiner: Tg,

-- 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 w thout

-- substituting new data from gsnSCF.

Di sconnect For war dConnecti on 1= OPERATI ON
ERRORS {
Systenfail ure,
TaskRef used,
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Unexpect edConponent Sequence
}

-- Direction: gsnSCF -> gsnSSF, Timer: Tgfc
-- This operation is used to disconnect a forward tenporary connection or a connection to a

-- resource.
Est abl i shTenpor ar yConnect i on 11 = OPERATI ON
ARGUVENT
Est abl i shTenpor ar yConnect i onAr g
ERRORS {
ETCFai | ed,

M ssi ngPar anet er,

Syst enfail ure,

TaskRef used,

Unexpect edConponent Sequence,
Unexpect edDat aVal ue,
Unexpect edPar anet er

-- Direction: gsnSCF -> gsnSSF, Timer: Tetc
-- This operation is used to create a connection to a resource (e.g. to
-- play an announcenent, to collect user information); it inplies the use of the assist procedure.

Event Repor t BCSM 1= OPERATI ON
ARGUVMENT
Event Repor t BCSMAr g

-- Direction: gsnSSF -> gsnSCF, Tiner: Tg.p
-- This operation is used to notify the gsnSCF of a call-related event (e.g., BCSM events such
-- as answer or disconnect) previously requested by the gsnSCF in a Request Report BCSMEvent

-- operation.
Fur ni shChar gi ngl nf or mati on 11 = OPERATI ON
ARGUVENT
Fur ni shChar gi ngl nf or mati onArg
ERRORS {

M ssi ngPar anet er,

TaskRef used,

Unexpect edConponent Sequence,
Unexpect edDat aVal ue,
Unexpect edPar anet er

}

-- Direction: gsnSCF -> gsnSSF, Tinmer: Ticj

-- This operation is used to request the gsnSSF to generate, register a call record or to

-- include sonme information in the default call record. The registered call record is intended
-- for off line charging of the call.

Initial DP 1= OPERATI ON
ARGUMENT
I'nitial DPArg
ERRORS {
M ssi ngCust oner Recor d,
M ssi ngPar anet er,
Systenfail ure,
TaskRef used,
Unexpect edConponent Sequence,
Unexpect edDat aVal ue,
Unexpect edPar anet er

-- Direction: gsnBSF -> gsnSCF, Tiner: T4
-- This operation is used after a TDP to |Rdi cate request for service.

Rel easeCal | 1= OPERATI ON
ARGUVENT
Rel easeCal | Arg

-- Direction: gsnSCF -> gsnSSF, Tinmer: T,.
-- This operation is used to tear down an existing call at any phase of the call for all
-- parties involved in the call.

Request Report BCSMEvent @ : = OPERATI ON
ARGUVMENT
Request Repor t BCSMEvent Ar g
ERRORS {

M ssi ngPar anet er,

Syst enfail ure,

TaskRef used,

Unexpect edConponent Sequence,
Unexpect edDat aVal ue,
Unexpect edPar anet er,
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UnknownLegl D
}

-- Direction: gsnBSCF -> gsnSSF, Tiner: T, p

-- This operation is used to request the gsnSSF to nonitor for a call-related event (e.g., BCSM
-- events such as answer or disconnect), then send a notification or request for instructions
-- back to the gsnSCF when the event is detected.

Reset Ti ner 1= OPERATI ON
ARGUMENT
Reset Ti ner Arg
ERRORS {
M ssi ngPar anet er,
TaskRef used,
Unexpect edConponent Sequence,
Unexpect edDat aVal ue,
Unexpect edPar anet er

}

-- Direction: gsnSCF —> gsnBSSF, Tinmer: Trt
-- This operation is used to request the gsnSSF to refresh an application timer in the gsnSSF.

SendChar gi ngl nf or mati on 1= OPERATI ON
ARGUMENT
SendChar gi ngl nf or mati onAr g
ERRORS {
M ssi ngPar anet er,
Unexpect edConponent Sequence,
Unexpect edPar anet er,
Par anet er Qut O Range,
Systenfail ure,
TaskRef used,
UnknownLegl D

-- Direction: gsnSCF —> gsnBSSF, Tinmer: Tgcj
-- This operation is used to instruct the gsnSSF on the charging informati onwhi ch the gsnSSF
-- shall send to the Mbile Station by nmeans of GSM access signalling.

-- gsnBCF- gsnSRF Operati ons

-- AssistRequestlInstructions

--  gsSnBRF —> gsnBSCF

-- Refer to previous description of this operation in the gsnSCF-gsnSSF operations cl ause.
-- Cancel

-- gsnBCF —> gsnSRF

-- Refer to previous description of this operation in the gsnSCF- gsnSSF operations cl ause.

Pl ayAnnouncenent ::= OPERATI ON
ARGUMENT
Pl ayAnnouncenent Ar g
ERRORS {
Cancel | ed,

M ssi ngPar anet er,

Syst enfai l ure,

Unavai | abl eResour ce,
Unexpect edConponent Sequence,
Unexpect edDat aVal ue,
Unexpect edPar anet er

}
LI NKED {

Speci al i zedResour ceReport

}
-- Direction: gsnSCF —> gsnBRF, Tiner: Tpa
-- This operation is to be used after EsPabI i sh Tenporary Connection (assist procedure with
-- a second gsnBSF) or a Connect to Resource (no assist) operation. It may be used for inband
-- interaction with a Mbile Station. In the former case, the gsnSRF is usually collocated
-- with the gsnBSF for standard tones (congestion tone etc.) or standard announcenents. In
-- the latter case, the gsnSRF is always collocated with the gsnSSF in the MSC. Any error is
-- returned to the gsnSCF. When the gsnSRF is colocated with the gsnSSF, this operation is
-- relayed fromthe gsnSCF to the gsnSRF via the gsnSSF. The tinmer associated with this
-- operation nmust be of a sufficient duration to allowits |inked operation to be correctly
-- correlated.

Pr onpt AndCol | ect User | nf or mat i on 11 = OPERATI ON
ARGUVENT
Pr onpt AndCol | ect User | nf or mat i onArg
RESULT
Recei vedl nf or mat i onArg
ERRORS {
Cancel | ed,
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| npr oper Cal | er Response,

M ssi ngPar anet er,

Syst enfail ure,

TaskRef used,

Unavai | abl eResour ce,
Unexpect edConponent Sequence,
Unexpect edDat aVal ue,
Unexpect edPar anet er

-- Direction: gsnSCF —> gsnBRF, Timer: Tpc

-- This operation is used to interact V\A'Ph a user to collect informati on. When the gsnBRF
-- is colocated with the gsnSSF, this operation is relayed fromthe gsnSCF to the gsnBSRF
-- via the gsnSSF.

Speci al i zedResour ceReport 11 = OPERATI ON
ARGUVENT
Speci al i zedResour ceReport Arg

-- Direction: gsnBRF —> gsnBCF, Timer: Tgry

-- This operation is used as the response to a Pl ayAnnouncenent operati on when the announcenent
-- conpleted report indication is set. Wen the gsnSRF is colocated with the gsnSSF, this

-- operation is relayed fromthe gsnSRF to the gsnSCF via the gsnSSF.

END

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 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.

Table 2
Operation Name Timer value

ActivityTest Tat short
ApplyCharging Tac short
ApplyChargingReport Tacr short
AssistRequestlInstructions Tari short
CallinformationReport Tcirp short
CallinformationRequest Tcirq short
Cancel Tcan short
Connect Tcon short
ConnectToResource Tctr short
Continue Tcue short
DisconnectForwardConnection Tdfc short
EstablishTemporaryConnection Tetc medium
EventReportBCSM Terb short
FurnishChargingInformation Tfci short
InitialDP Tidp short
ReleaseCall Trc short
RequestReportBCSMEvent Trrb short
ResetTimer Trt short
SendChargingInformation Tsci short
PlayAnnouncement Tpa long
PromptAndCollectUserInformation Tpc long
SpecialisedResourceReport Tsrr short

6.2 Error types
Spare
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6.3 Data types

CAP- Dat aTypes {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) gsm Network(1)
nmodul es(3) cap-dat at ypes(52) version2(1)}

-- This modul e contains the type definitions for the CAP v.2 data types.

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

-- CAP d asses
EXTENSI ON,

Suppor t edExt ensi ons
FROM CAP- O asses {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) gsm Networ k(1)
nmodul es(3) cap-cl asses(54) version2(1)}

-- This nodule contains the class definitions for CAP v. 2.
-- CS1 Paraneters
Cal | i ngPart ysCat egory,

H ghLayer Conpati bility,

I nt eger 4,

I nvokel D,

Legl D,

M scCal I I nf o,

Moni t or Mbde,

Redi recti onl nf or mati on,

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

Bot hway Thr oughConnect i onl nd
FROM CS2- dat at ypes { ccitt(0) identified-organization(4) etsi(0) inDomain(1)
i n-network(1l) CS2(20) nodul es(0) in-cs2-datatypes (0) versionl(0)}

I MBI,

| SDN- Addr essStri ng,

Ext - Basi cSer vi ceCode,

NAEA- CI C
FROM NMAP- CommonDat aTypes { ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
gsm Net wor k(1) nodul es(3) map- CormonDat aTypes(18) version4(4)}

Locat i onl nf or mati on,

Subscri ber St ate
FROM MAP- MB- Dat aTypes { ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
gsm Net wor k(1) mnodul es(3) map- M5- Dat aTypes(11) version4(4)}

Cal | Ref er enceNunber,

Suppr essi onO Announcenent
FROM NMAP- CH- Dat aTypes { ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0)
gsm Net wor k(1) nodul es(3) map- CH Dat aTypes(13) version4(4)}

1

-- TYPE DEFI NI TIONS FOR CAP v. 2 DATA TYPES FOLLOW

-- Argunent Data Types

Appl yChar gi ngArg 1= SEQUENCE {
aChBi | | i ngChar gi ngCharacteristics [0] AChBiIlingChargingCharacteristics,
partyToChar ge [2] SendingSidel D
DEFAULT sendi ngSidel D : |egl,
ext ensi ons [3] SEQUENCE Sl ZE( 1. . nunOf Ext ensi ons) OF
Ext ensi onFi el d OPTI ONAL,
}

-- The partyToCharge paraneter indicates the party in the call to which the ApplyCharging
-- operation should be applied.

Appl yChar gi ngReport Arg ;1= Call Resul t
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Assi st Request I nstructi onsArg 1= SEQUENCE {
correlationlD [0] CorrelationlD,
i PSSPCapabi lities [2] | PSSPCapabilities,
ext ensi ons [3] SEQUENCE Sl ZE( 1. . nunOf Ext ensi ons) CF
Ext ensi onFi el d OPTI ONAL,
}

-- OPTIONAL denotes network operator specific use. The value of the correlationlD may be the
-- Called Party Nunmber supplied by the initiating gsnSSF.

Cal | I nf ormati onReport Arg 1= SEQUENCE {
request edl nf or mat i onLi st [0] Requestedl nformationLi st,
ext ensi ons [2] SEQUENCE Sl ZE( 1. . nun®f Ext ensi ons) O
Ext ensi onFi el d OPTI ONAL,
| egl D [3] ReceivingSidel D OPTIl ONAL,
}
Cal | | nf or mat i onRequest Arg 1= SEQUENCE {
request edl nf or mat i onTypelLi st [0] Requestedl nformationTypelLi st,
ext ensi ons [2] SEQUENCE Sl ZE( 1. . nun®f Ext ensi ons) O
Ext ensi onFi el d OPTI ONAL,
| egl D [3] SendingSidel D OPTIl ONAL,
}
Cancel Arg 1= CHA CE {
i nvokel D [0] Invokel D,
al | Request s [1] NuLL
}
Connect Arg 11 = SEQUENCE {
desti nati onRout i ngAddr ess 0] DestinationRouti ngAddress,
alertingPattern 1] AlertingPattern OPTI ONAL,
original Cal |l edPartyl D 6] Oiginal CalledPartyl D OPTIl ONAL,
ext ensi ons 10] SEQUENCE Sl ZE( 1. . nunOf Ext ensi ons) OF
Ext ensi onFi el d OPTIl ONAL,
cal | i ngPartysCat egory 28] Cal lingPartysCategory OPTI ONAL,
redirectingPartyl D 29] RedirectingPartyl D OPTIl ONAL,
redirectionlnformation 30] Redirectionlnformation OPTI ONAL,
generi cNunbers 14] Generi cNunbers OPTIl ONAL,
suppr essi onOf Announcenent 55] Suppressi onOf Announcenent OPTI ONAL,
oCSl Appl i cabl e 56] OCSI Applicable OPTIl ONAL,
na-Info [57] NA-Info OPTI ONAL
}
-- na-Info is included at the discretion of the gsnSCF operator.
Connect ToResour ceAr g 1= SEQUENCE {
resour ceAddr ess CHO CE {
i pRout i ngAddr ess [0] | PRoutingAddress,
none [3] NuLL
b
ext ensi ons [4] SEQUENCE Sl ZE( 1. . nun®f Ext ensi ons) OoF
Ext ensi onFi el d OPTI ONAL,
servi cel nteracti onl ndi cat or sTwo [7] Servicelnteractionlndi cat orsTwo OPTIl ONAL,
}
Est abl i shTenpor ar yConnect i onArg 1= SEQUENCE {
assi sti ngSSPI PRout i ngAddr ess [0] AssistingSSPlI PRouti ngAddress,
correlationl D [1] CorrelationlD OPTI ONAL,
scfID [3] ScflD OPTI ONAL,
ext ensi ons [4] SEQUENCE Sl ZE( 1. . nun®f Ext ensi ons) OF
Ext ensi onFi el d OPTI ONAL,
servi cel nteracti onl ndi cat or sTwo [7] Servicelnteractionlndi cat orsTwo OPTIl ONAL,

C]
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na-info [50] NA-Info OPTI ONAL
}

- - na-info is included at the discretion of the

-- gsnSCF oper at or.

Event Repor t BCSMAr g 1= SEQUENCE {
event TypeBCSM [0] Event TypeBCSM
event Speci fi cl nf or mat i onBCSM [2] Event Speci ficl nfornmati onBCSM OPTI ONAL,
| egl D [3] ReceivingSidel D OPTIl ONAL,
m scCal I I nfo [4] MscCalllnfo DEFAULT {nessageType request},
ext ensi ons [5] SEQUENCE Sl ZE( 1. . nun®f Ext ensi ons) OF

Ext ensi onFi el d OPTI ONAL,

}

Fur ni shChar gi ngl nf or mat i onArg ;1= FC Bi |l l'i ngChar gi ngChar acteristics
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Initial DPArg -

servi ceKey

cal | edPart yNunmber

cal | i ngPart yNunber

cal |l i ngPartysCat egory
i PSSPCapabi lities

| ocat i onNunber
original Cal |l edPartyl D
ext ensi ons

hi ghLayer Conpatibility
addi tional Cal | i ngPart yNunber
bear er Capability

event TypeBCSM
redirectingPartyl D
redirectionlnformation
i MBI

subscri ber State

| ocati onl nfornmation
ext - basi cSer vi ceCode
cal | Ref er enceNunber
nmscAddr ess

cal | edPart yBCDNunber

ti meAndTi mezone

gsm For war di ngPendi ng

initial bPArgExt ensi on
}

I ni ti al DPAr gExt ensi on -

naCarrierlnformation
gnscAddr ess
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= SEQUENCE {

0] Servi ceKey,

2] Cal | edPartyNunber

3] CallingPartyNunber

5] CallingPartysCategory

8] | PSSPCapabilities

10] Locati onNunber

12] Original Call edPartyl D

15] SEQUENCE Sl ZE( 1. . nun®f Ext ensi ons)
Ext ensi onFi el d
23] HighLayer Conpatibility

25] Additional CallingPartyNunber
27] BearerCapability

28] Event TypeBCSM

29] RedirectingPartyl D

30] Redirectionlnformation

50] 1Ml

51] Subscriber State

52] Locationl nformation

53] Ext-Basi cServi ceCode

54] Cal | Ref erenceNunber

55] | SDN- AddressString

56] Cal | edPartyBCDNunber

57] Ti meAndTi mezone

58] NULL

[59] Initial DPArgExtension

= SEQUENCE {
[0] NACarrierlnformation
[1] | SDN- AddressString

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTIl ONAL,
OPTI ONAL,
OF

OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTIl ONAL,
OPTI ONAL,
OPTIl ONAL,
OPTI ONAL,
OPTIl ONAL,
OPTIl ONAL,
OPTIl ONAL,
OPTI ONAL,
OPTIl ONAL,
OPTI ONAL,
OPTI ONAL,
OPTI ONAL,
OPTIl ONAL,

OPTI ONAL

OPTIl ONAL,
OPTIl ONAL,

-- |If iPSSPCapabilities is not present then this denotes that a col ocated gsnBRF is not

-- supported by the gsnSSF. |f present,
-- of playing announcenents via el enentaryMessagel Ds and vari abl eMessages,
-- tones and the collection of DTM- digits.

-- detailed in the | PSSPCapabilities

-- naCarrierlnformation is included

Pl ayAnnouncenent Ar g
i nformati onToSend
di sconnect Fronl PFor bi dden
r equest Announcenent Conpl et e
ext ensi ons

}

Pr onpt AndCol | ect User | nf or mat i onArg
col l ectedlnfo
di sconnect Fr o PFor bi dden

i nf ormati onToSend
ext ensi ons

}
Recei vedl nf or mat i onArg
di gi t sResponse
}
Rel easeCal | Arg
Request Repor t BCSMEvent Ar g
bcsnEvent s
ext ensi ons

-- Indicates the BCSMrel ated events

Reset Ti mer Arg Dl

tinmerl D
timerval ue

:1= CHO CE {
Di

paraneter itself.

at the discretion of the gsnSSF operator.
;1= SEQUENCE {

[0] InformationToSend,

[1] BOOLEAN

[2] BOOLEAN

[3] SEQUENCE Sl ZE( 1. . nunOf Ext ensi ons)
Ext ensi onFi el d

;1= SEQUENCE {

[0] Collectedlnfo,

[1] BOOLEAN

[2] InformationToSend

[3] SEQUENCE SI ZE( 1. . nun®¥ Ext ensi ons)
Ext ensi onFi el d

[0] gits

.= Cause

: = SEQUENCE {

[0] SEQUENCE Sl ZE (1..nunf BCSMEvent s)
[2] SEQUENCE SI ZE (1..nunCf Ext ensi ons)
Ext ensi onFi el d

for notification.
= SEQUENCE {

[0] TineriD
[1] Ti nerVal ue,

ETSI

then the gsnSSF supports a col ocated gsnBRF capabl e
the playing of
O her supported capabilities are explicitly

DEFAULT TRUE,
DEFAULT TRUE,
OF

OPTI ONAL,

DEFAULT TRUE,
OPTI ONAL,

OF

OPTI ONAL,

OF BCSMEvent,
OoF
OPTI ONAL,

DEFAULT t ssf,
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ext ensi ons [2] SEQUENCE Sl ZE( 1. . nun®f Ext ensi ons) o
Ext ensi onFi el d OPTI ONAL,
}
SendChar gi ngl nf or mati onAr g 1= SEQUENCE {
sCI Bi | | i ngChar gi ngCharacteristics [0] sC BillingChargingCharacteristics,
partyToChar ge [1] Sendi ngSi del D,
ext ensi ons [2] SEQUENCE Sl ZE( 1. . nun®f Ext ensi ons) OF
Ext ensi onFi el d OPTI ONAL,
}
Speci al i zedResour ceReport Arg = NULL
--  Common Data Types
AChBiI | | i ngChar gi ngChar acteristics -
OCTET STRING (S| ZE(m nAChBi | | i ngCharg| ngLengt h .. 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 ngChar gi ngCharacteristics --})

The AChBi | | i ngChargi ngCharacteristics paraneter specifies the charging
be provided by the gsnSSF and the conditions on which this information
to the gsnSCF with the Appl yChargi ngReport operation. The value of the
AchBi | | i ngChar gi ngCharacteristics of type OCTET STRING carries a val ue
CAMEL- AchBi | | i ngChar gi ngCharacteristics. The normal encoding rules are
val ue.

The violation of the UserDefinedConstraint shall be handl ed as an ASN.

Addi ti onal Cal | i ngPar t yNunber Digits

I ndi cates the Additional

Cal ling Party Number.

Al ertingPattern = OCTET STRING (Sl ZE (3))

The encoding of the last octet of this parameter is as defined in GSM
Only the last octet is used. The remaining octets shall
The receiving side shall ignore the first two octets.

be sent with all

related information to
has to be reported back

of the ASN. 1 data type :
used to encode this

1 syntax error.

09. 02 [Reference 14].
bits set to zero.

ACCBef or eAnswer = SEQUENCE {
aOCl ni ti al [0] CAl-GSMD224,
aOCSubsequent [1] AOCSubsequent OPTI ONAL
}

AQCCSubsequent = SEQUENCE {
cAl - GSMD224 [0] CAl-GsSw224 ,
tariffSw tchlnterval [1] I NTEGER (1..86400) OPTI ONAL
}

-- tariffSwitchinterval is neasured in 1 second units

Appl i cationTi mer 1= | NTEGER (0. .2047)

-- Used by the gsnSCF to set a timer in the gsnSSF. The tinmer is in seconds.

Assi sti ngSSPI PRout i ngAddr ess = Digits

-- Indicates the destination address of the gsnSRF for the assist procedure.

BCSMEvent 1= SEQUENCE {
event TypeBCSM [0] Event TypeBCSM
noni t or Mbde [1] Monitor Mbde,
legl D [2] LeglD OPTI ONAL,
dPSpecificCriteria [30] DPSpecificCriteria OPTI ONAL
}

-- Indicates the BCSM Event information for nonitoring.

Bear er Capability = CHO CE {
bear er Cap [0] OCTET STRING (Sl ZE (2..naxBearer CapabilityLength))
}

I ndi cates the type of bearer capability connection to the user.

For bearerCap, the value as

-- described in | SUP (ETS 300 356-1 [3], User Service Information) shall be used.

CAl - GSMD224 1= SEQUENCE {
el [0] I NTEGER (O..8191) OPTI ONAL,
e2 [1] I NTEGER (O..8191) OPTI ONAL,
e3 [2] INTEGER (O..8191) OPTI ONAL,
e4 [3] I NTEGER (O..8191) OPTI ONAL,
e5 [4] I NTEGER (O..8191) OPTI ONAL,
e6 [5] | NTEGER (O..8191) OPTI ONAL,
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e7 [6] I NTEGER (0..8191) OPTI ONAL
}

-- Indicates Charge Advice Information to the Mbile Station. For information regarding
-- paraneter usage, refer to GSM 02.40 [26].

Cal | edPar t yBCDNunber ;1= OCTET STRING (Sl ZE (m nCal | edPart yBCDNunber Length ..
maxCal | edPar t yBCDNunber Lengt h) )

-- Indicates the Called Party Number, including service selection information. Refer to GSM
-- 04.08 [25] for encoding. This data type carries only the "type of nunber", "nunbering plan
-- identification" and "nunber digit" fields defined in [25]; it does not carry the "called
-- party BCD nunber IEl" or "length of called party BCD nunber contents".

Cal | edPart yNunmber 1= OCTET STRING (Sl ZE (m nCal | edPartyNunberLength ..
maxCal | edPart yNunber Lengt h) )

-- Indicates the Called Party Nunmber. Refer to ETS 300 356-1 [3] for encoding.

Cal | i ngPart yNunber 1= OCTET STRING (SIZE (m nCal | i ngPartyNunberLength ..
maxCal | i ngPart yNunber Lengt h))

-- Indicates the Calling Party Nunmber. Refer to ETS 300 356-1 [3] for encoding.

Cal | Resul t ;1= OCTET STRING (SIZE (mi nCal |l Resul tLength ..
maxCal | Resul t Lengt h))
(CONSTRAI NED BY {-- shall be the result of the BER- encoded
val ue of type CAMEL-Call Result --})

-- The violation of the UserDefinedConstraint shall be handled as an ASN. 1 syntax error.
-- This paranmeter 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 ApplyCharging operation to correlate the result to the request.

CAMEL- AChBi | | i ngChar gi ngCharacteristics ::= CHO CE {
ti meDur ati onChar gi ng [0] SEQUENCE {
maxCal | Peri odDur ati on [0] INTEGER (1..864000),
rel easel f dur at i onExceeded [1] Rel easel f Dur ati onExceeded OPTI ONAL,
tariffSw tchlnterval [2] I NTEGER (1..86400) OPTI ONAL
}
}

-- tariffSwitchinterval is neasured in 1 second units.
-- maxCal | PeriodDuration is neasured i n100 mllisecond units

CAMEL- Cal | Resul t ::= CHO CE {
ti meDur ati onChar gi ngResul t [0] SEQUENCE {
partyToChar ge [0] ReceivingSidel D,
timel nformation [1] Tinelnfornmation,
cal | Active [2] BOOLEAN DEFAULT TRUE
}
}
CAMEL- FCI Bi | | i ngChar gi ngCharacteristics ::= CHO CEf
f Cl BCCCAMELsequencel [0] SEQUENCE {
freeFor mat Dat a [0] OCTET STRING (SIZE (m nFCl Bi | I i ngChar gi ngDat aLengt h. .
maxFCl Bi | | i ngChar gi ngDat aLengt h) ),
partyToChar ge [1] Sendi ngSi del D
DEFAULT sendi ngSidel D : |egl
}
}
CAMEL- SCI Bi | | i ngChar gi ngCharacteristics ::= CHO CE {
aOCBef or eAnswer [0] AOCBef or eAnswer,
aOCAf t er Answer [1] AOCSubsequent
}
Cause ;1= OCTET STRING (SIZE (m nCauselLength .. maxCauselength))

-- Indicates the cause for interface related information. Refer to the ETS 300 356-1 [3] Cause
-- paraneter for encoding. For the use of Cause and Location values refer to Q 850.
-- Shall only include the cause val ue.

Col lectedDigits 1= SEQUENCE {
mi ni mun\bOf Di gi t's [0] I NTEGER (1..16) DEFAULT 1,
maxi mrunNbOF Di git's [1] INTEGER (1..16),
endCf Repl yDi gi t [2] OCTET STRING (SIZE (1..2)) OPTI ONAL,
cancel Digit [3] OCTET STRING (SIZE (1..2)) OPTIl ONAL,
startDigit [4] OCTET STRING (Sl ZE (1..2)) OPTI ONAL,
firstDigitTi meCut [5] INTEGER (1..127) OPTI ONAL,
i nteer Di gi t Ti mecut [6] I NTEGER (1..127) OPTI ONAL,
error Tr eat ment [7] ErrorTreatnent DEFAULT st dError Andl nf o,
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i nt er rupt abl eAnnl nd [8] BOOLEAN DEFAULT TRUE,
voi cel nf ormati on [9] BOOLEAN DEFAULT FALSE,
voi ceBack [ 10] BOOLEAN DEFAULT FALSE

-- The use of voiceBack and the support of voice recognition via voicelnformation is

-- network operator specific. 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 least 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.

Col | ect edl nfo ;1= CHO CE {
collectedDigits [0] CollectedDigits
Correl ationl D ;= Digits

-- used by gsnBSCF for correlation with a previous operation. Refer to clauses 9.5 and 9.15
-- for a description of the procedures associated with this paraneter.

Dat eAndTi ne 1= OCTET STRING (Sl 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 |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 |l 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 |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 |east

-- 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 ti meAndti mezone paraneter

Dest i nat i onRout i ngAddr ess SEQUENCE Sl ZE (1) OF Cal | edPartyNunber

-- Indicates the Called Party Nunmber.
Digits ;1= OCTET STRING (SIZE (minDigitsLength .. maxDi gitsLength))

-- Indicates the address signalling digits. Refer to the ETS 300 356-1 [3] Generic Nunber

-- and Ceneric Digits paranmeters for encoding. The coding of the subfields "NunmberQualifier"

-- in Generic Nunmber and "Type O Digits" in Generic Digits are irrelevant to the CAP, the

-- ASN. 1 tags are sufficient to identify the parameter. The | SUP format does not allow to

-- exclude these subfields, therefore they shall be sent. The value is network operator specific.

-- The follow ng paraneters shoul d use Generic Nunber:

-- Additional CallingPartyNunmber for Initial DP

-- AssistingSSPl PRouti ngAddress for EstablishTenporaryConnection
-- Correlationl D for AssistRequestlnstructions

-- The follow ng paraneters should use Generic Digits:

-- Correlationl D in EstablishTenporaryConnection

-- nunber in Variabl ePart

-- digitsResponse in ReceivedlnformationArg

-- In the digitsResponse the digits may also include the "*', '"#, a, b, c and d digits by using
-- the | A5 character encoding schene. |f the BCD even or BCD odd encodi ng schene is used, the

-- follwi ng encoding shall be applied for the non-decimal characters:

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

-- Note that when CorrelationlDis transported in Generic Digits, then the digits shall

-- always be BCD encoded.

DPSpecificCriteria 1= CHA CE {
applicationTi mer [1] ApplicationTiner

-- The gsnSCF may set a timer in the gsnSSF for the NoAnswer event. |f the user does not
-- answer the call within the allocated time, the gsnSSF reports the event to the gsnSCF.

Error Tr eat ment 1= ENUMERATED ({
st dErr or Andl nf o (0),
hel p (1),
r epeat Pr onpt (2)
}

-- stdErrorAndlnfo nmeans returning the "I nproperCallerResponse"” error in the event of an error
-- condition during collection of user info.
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Event Speci fi cl nf or mat i onBCSM 1= CHO CE {
rout eSel ect Fai | ureSpeci ficlnfo [2] SEQUENCE {
fail ureCause [0] Cause OPTI ONAL,
H o
oCal | edPart yBusySpeci ficl nfo [3] SEQUENCE {
busyCause [ 0] Cause OPTI ONAL,
b o
oNoAnswer Speci fi cl nfo [4] SEQUENCE {
-- no specific info defined—
b o
oAnswer Speci ficlnfo [5] SEQUENCE {
-- no specific info defined—
b o
oDi sconnect Specificlnfo [7] SEQUENCE {
rel easeCause [0] Cause OPTIl ONAL,
oo
t BusySpeci ficlnfo [8] SEQUENCE {
busyCause [0] Cause OPTI ONAL,
cal | Forwar ded [50] NuLL OPTIl ONAL,
I3 o
t NoAnswer Speci ficlnfo [9] SEQUENCE {
cal | Forwar ded [50] NuLL OPTI ONAL
H o
t Answer Speci ficlnfo [10] SEQUENCE {
-- no specific info defined—
b o
t D sconnect Speci ficlnfo [12] SEQUENCE {
rel easeCause [0] Cause OPTI ONAL,
}
}
-- Indicates the call related information specific to the event.
Event TypeBCSM 1= ENUMERATED ({
col l ectedl nfo (2),
rout eSel ect Fai l ure (4),
oCal | edPart yBusy (5),
oNoAnswer (6),
oAnswer (7),
oD sconnect (9),
oAbandon (10),
t er MAt t enpt Aut hori zed (12),
t Busy (13),
t NoAnswer (14),
t Answer (15),
t Di sconnect (17),
t Abandon (18)
}

--  Val ues collectedlnfo and termAttenpt Aut hori zed can only be
-- used for TDPs.

Ext ensi onFi el d 1= SEQUENCE {
type EXTENSI ON. & d ({ Support edExt ensi ons}),
-- 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

FClI Bi | I i ngChar gi ngChar acteri stics ;1= OCTET STRING (SIZE (m nFClI Bi |l |i ngChargi ngLength ..
maxFCl Bi | | i ngChar gi ngLengt h))
(CONSTRAI NED BY {-- shall be the result of the BER- encoded
val ue of type CAMEL-FCIBillingChargi ngCharacteristics --})

-- This paranmeter indicates the billing and/or charging characteristics.
-- The violation of the UserDefinedConstraint shall be handled as an ASN. 1 syntax error.

Generi cNunber 1= OCTET STRING (Sl ZE(m nGeneri cNunber Lengt h. .
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maxGener i cNunber Lengt h))
-- Indicates a generic nunber. Refer to ETS 300 356-1 [3] Generic nunber for encoding.

Generi cNunber s

SET S| ZE(1.. nunX Generi cNunbers) OF Generi cNunber

I nbandl nf o 11 = SEQUENCE {
nessagel D [0] Messagel D,
number Of Repet i ti ons [1] INTEGER (1..127) OPTI ONAL,
duration [2] I NTEGER (0..32767) OPTIl ONAL,
i nterval [3] INTEGER (0..32767) OPTI ONAL
}

-- Interval is the time in seconds between each repeated announcenent. Duration is the
-- total amount of time in seconds, including repetitions and intervals. The end of

-- announcenent is either the end of duration or nunber O Repetitions, whatever cones
-- first. Duration with value 0 indicates infinite duration.

I nf ormati onToSend ;1= CHO CE {
i nbandl nf o [0] I nbandl nfo,
tone [1] Tone
}

| PRout i ngAddr ess Cal | edPart yNunmber

-- Indicates the routing address for the |IP.

| PSSPCapabi lities 1= OCTET STRING (Sl ZE (m nl PSSPCapabi litiesLength..
max| PSSPCapabi | i ti esLengt h))

-- Indicates the gsnSRF resources avail able. 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 the present docunent, but which is

set
-- according to bilateral agreenents between network operators and/or equi pnment vendors.
-- The last octet of the standard part is indicated by bit 7 being set to 0, otherwi se 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.2
-- Bit Value Meani ng
-- 0 O | PRout i ngAddr ess not supported
-- 1 | PRout i ngAddr ess supported
-- 1 0 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 nformati on 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 announcenents from Text supported
-- 5 - Reser ved
-- 6 - Reserved
-- 7 0 End of standard part
-- 1 This value is reserved in CAP V.2
-- Cctets 2 to 4 Bilateral Part: Network operator / equipnent vendor specific
LegType ::= OCTET STRING (Sl ZE(1))
| egl LegType 1= ‘01'H
| eg2 LegType 1= '02'H

Locat i onNunber OCTET STRING (Sl ZE (m nLocati onNumber Length ..

maxLocat i onNunber Lengt h))

-- Indicates the Location Nunber for the calling party. Refer to ETS 300 356-1 [3] for encoding.

Messagel D 1= CHA CE {
el ement ar yMessagel D [0] Integer4,
t ext [1] SEQUENCE {
nessageCont ent [0] I'A5String (SIZE(m nMessageCont ent Lengt h. .
maxMessageCont ent Lengt h) ),
attributes [1] OCTET STRING (SIZE (m nAttributesLength..
maxAttri but esLength)) OPTI ONAL
b
el enent ar yMessagel Ds [29] SEQUENCE SI ZE (1..nunf Messagel Ds) OF | nteger4,
vari abl eMessage [ 30] SEQUENCE {
el ement ar yMessagel D [0] Integer4,
vari abl eParts [1] SEQUENCE SI ZE (1..5) OF Vari abl ePart
}
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}

-- Use of the text paraneter is network operator/equi pment vendor specific.

NACarri er | nfornmation 1= SEQUENCE {
naCarrierld [0] NAEA-CIC OPTI ONAL,
naCl CSel ecti onType [1] NACarrierSel ectionlnfo OPTIl ONAL,

-}

NACarri er Sel ecti onl nfo 1= OCTET STRING (SIZE (1))

-- NAcarrier selection information octet carries the same val ues as ANSI

--  ISUP T1.113: "00'H — not indicated or not explicitly provided

-- '01'H — subscribed not dialed

-- '02'H — subscribed and dial ed

-- "03'H — subscribed with dialing undeterm ned

-- '"04'H — dialed C C not subscribed

NAQ i I nfo ;1= OCTET STRING (SIZE (1))

-- NA Qi information takes the sanme value as defined in ANSI |SUP T1.113

-- e.g. '"3DH - Decinmal value 61 - Cellular Service (Type 1)

-- "3EEH — Decimal value 62 - Cellular Service (Type 2)

-- "3FH — Decimal value 63 - Cellular Service (roam ng)

NAChar geNunber 1= OCTET STRING (SIZE (2..7))

-- This paraneter uniquely identifies the chargeable nunber for a call sent into a North American
-- long distance carrier. It transports the ChargeNunmber Paraneter Field

-- as defined in ANSI |SUP T1.113. This provides

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

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

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

-- The Charge Nunber in ANSI T1.113 nornally contains a 10 digit national nunber within the North

-- Anerican Nunbering Plan (NANP); longer (e.g. international) charge nunbers are not supported in

-- T1.113

NA- | nf o 11 = SEQUENCE {
naCarrierlnformation [0] NACarrierlnformation OPTIl ONAL,
nadilnfo [1] NAdilInfo OPTI ONAL,
naChar geNunber [2] NAChar geNunber OPTIl ONAL,
S}

Original Call edPartyl D ;1= OCTET STRING (SIZE (m nOriginal Cal l edPartyl DLength ..

maxOri gi nal Cal | edPartyl DLengt h))

-- Indicates the original called nunber. Refer to ETS 300 356-1 [3] Original Called Nunber
-- for encoding.

OCsSl Appl i cabl e 1= 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 GSM 03.78 [15].

Recei vi ngSi del D ;1= CHO CE {receivingSidel D [1] LegType}

-- used to identify LeglD in operations sent fromgsnSSF to gsnSCF

Redi rectingPartyl D ;1= OCTET STRING (SIZE (m nRedirectingPartyl DLength ..
maxRedi rect i ngPartyl DLengt h))

-- Indicates redirecting nunmber. Refer to ETS 300 356-1 [3] Redirecting nunber for encoding.

Rel easel f Dur at i onExceeded 1= SEQUENCE {
tone BOOLEAN DEFAULT FALSE,
ext ensi ons [ 10] SEQUENCE Sl ZE( 1. . nun®f Ext ensi ons) O
Ext ensi onFi el d OPTI ONAL
}
-- Indicates that the call shall be released, with optional warning tone.
Request edl nf or mat i onLi st 1= SEQUENCE SI ZE (1..nunOf I nfoltens) OF Requestedl nformation
Request edl nf or mat i onTypelLi st 1= SEQUENCE SI ZE (1..nunOf I nfoltens) OF Requestedl nformationType
Request edl nf or mat i on 1= SEQUENCE {
request edl nf or mat i onType [0] Requestedl nfornationType,
request edl nf or mat i onVal ue [1] Request edl nf or mati onVal ue
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Request edl nf or mat i onType 1= ENUMERATED ({
cal | Att enpt El apsedTi ne (0),
cal | St opTi e (1),
cal | Connect edEl apsedTi nme (2),
rel easeCause (30)
}
Request edl nf or mat i onVal ue 1= CHA CE {
cal | Att enpt El apsedTi neVal ue [0] INTEGER (O..255),
cal | St opTi neVal ue [1] DateAndTi ne,
cal | Connect edEl apsedTi neVal ue [2] Integer4,
r el easeCauseVal ue [30] Cause
}

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

Scfl D ;1= OCTET STRING (Sl ZE (m nScfl DLengt h. . maxScf | DLengt h))
-- defined by network operator. Indicates the SCF identifier.
SCI Bi | | i ngChar gi ngCharacteristics ;1= OCTET STRING (SIZE (m nSCl Bi |l |i ngChargi ngLength ..
maxSCl Bi | | i ngChar gi ngLengt h))
(CONSTRAI NED BY {-- shall be the result of the BER- encoded
val ue of type CAMEL-SCIBillingChargi ngCharacteristics --})

-- Indicates ACC information to be sent to a Mobile Station
-- The violation of the UserDefinedConstraint shall be handl ed as an ASN. 1 syntax error.

Sendi ngSi del D ;1= CHO CE {sendingSidelD [0] LegType}

-- used to identify LeglD in operations sent fromgsnSCF to gsnSSF

Servi cel nteracti onl ndi cat or sTwo 1= SEQUENCE {
bot hway Thr oughConnect i onl nd [2] Bot hwayThr oughConnecti onl nd OPTI ONAL
}
Ti mel nf or mati on 1= CHA CE {
timelfNoTariffSw tch [0] TinelfNoTariffSwitch,
timelfTariffSwtch [1] TinelfTariffSwitch
}

-- Indicates call duration information
Timel f NoTariffSwitch 1= | NTEGER( 0. . 864000)

-- TimelfNoTariffSwitch is nmeasured in 100 mllisecond intervals

Tinmel fTariffSwitch 11 = SEQUENCE {
timeSinceTariffSw tch [0] I NTEGER(O..864000),
tariffSw tchlnterval [1] I NTEGER(1..864000) OPTI ONAL
}
-- timeSinceTariffSwitch and tariffSwitchinterval are neasured in 100 millisecond intervals
Tinerl D 11 = ENUMERATED ({
t ssf (0)
}
-- Indicates the tinmer to be reset.
Ti mer Val ue = Integerd

-- Indicates the tinmer value (in seconds)

Ti meAndTi nezone 1= OCTET STRI NG (Sl ZE(m nTi neAndTi nezonelLengt h. .
maxTi neAndTi nezonelLengt h))

-- Indicates the time and tinezone, relative to GMI. This paranmeter 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.

-- 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
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-- significant seconds digit occupies bits 4-7 of the seventh octet.

-- The tinmezone information occupies the eigth octet. For the encoding of Tinezone refer to
-- Reference [28], GSM 03. 40.

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

-- Bit 7 6 5 4 | 3 2 1 0

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

Tone 1= SEQUENCE {
tonel D [0] Integer4,
duration [1] Integer4 OPTI ONAL
}
-- The duration specifies the length of the tone in seconds, value 0 indicates infinite duration
Vari abl ePar t 1= CHA CE {
i nt eger [0] Integer4,
nunber [1] Digits,
-- Generic digits
tine [2] OCTET STRING (Sl ZE(2)),
-- HH: MM BCD coded
date [3] OCTET STRING (Sl ZE(4)),
-- YYYYMVDD, BCD coded
price [4] OCTET STRING (Sl ZE(4))
}

-- Indicates the variable part of the message. Tinme 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 |least 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 nobst 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.

-- 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 ti meAndti mezone paraneter

-- Definition of range constants

m nAChBI | | i ngChar gi ngLengt h INTECER ::= 5

maxAChBi | | i ngChar gi ngLengt h I NTEGER ::= 177
m nAttributesLength I NTECER ::= 2

maxAttri but esLengt h I NTEGER ::= 10
maxBear er Capabi | i tyLengt h I NTECER : 11
m nCal | Resul t Lengt h I NTEGER : 12
maxCal | Resul t Lengt h I NTEGER :: = 24
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m nCal | edPart yBCDNunber Lengt h I NTEGER : :
maxCal | edPart yBCDNunber Lengt h I NTEGER : :

m nCal | edPart yNunber Lengt h I NTEGER : :
maxCal | edPart yNunber Lengt h I NTEGER : :

m nCal | i ngPart yNunber Lengt h I NTEGER : :
maxCal | i ngPart yNurmber Lengt h | NTEGER :

m nCauselengt h | NTEGER :
maxCauselengt h | NTEGER :

m nDi gi tsLengt h I NTEGER : :
maxDi gi t sLengt h I NTECER : :

m nFCl Bi | | i ngChar gi ngDat aLengt h I NTEGER : :
maxFCl Bi | | i ngChar gi ngDat aLengt h I NTECER :

m nFCl Bi | | i ngChar gi ngLengt h I NTEGER : :
maxFCl Bi | | i ngChar gi ngLengt h I NTECER : :

m nGener i cNunber Lengt h I NTEGER : :
maxGener i cNunber Lengt h I NTEGER : :

m nl PSSPCapabi i ti esLengt h | NTEGER :

max| PSSPCapabi | i ti esLengt h I NTECER :

m nLocat i onNunber Lengt h | NTEGER :
maxLocat i onNunber Lengt h I NTEGER : :

m nMessageCont ent Lengt h I NTEGER : :
maxMessageCont ent Lengt h | NTEGER : :

m nOri gi nal Cal | edPartyl DLengt h | NTEGER :
maxOri gi nal Cal | edPartyl DLengt h I NTECER ::= 10
m nRedi recti ngPartyl DLengt h I NTEGER ::= 2
maxRedi rect i ngPartyl DLengt h I NTECER ::= 10
m nScf | DLengt h I NTEGER : :
maxScf | DLengt h | NTEGER :

m nSCl Bi | | i ngChar gi ngLengt h | NTEGER :
maxSCl Bi | | i ngChar gi ngLengt h I NTECER ::= 69
m nTi neAndTi nezonelLengt h I NTEGER ::= 8
maxTi neAndTi nezonelLengt h I NTECER ::= 8
num>f BCSMEvent s I NTEGER ::= 10
nunCf Ext ensi ons | NTEGER :

numOf Gener i cNunber s | NTEGER :

nuntf | nf ol t ens I NTECER :: =
nunf Messagel Ds I NTEGER : :

END

-- The maxACHBI | | i ngChar gi ngLength all ows 160 octets for the possible inclusion of extension fields

-- of the rel easel fDurati onExceeded subparaneter.
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6.4 Operation and error codes

CAP- Codes {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) gsm Networ k(1) nodul es(3)cap-
-codes(53) version2(1)}

-- This nodul e contains the operation and error code assignnents for the CAP v.2 application
-- protocol.

DEFINITIONS :: =
BEG N

-- OPERATI ON AND ERROR CCODE ASSI GNMVENTS FOR THE CAP v. 2 PROTOCOL FOLLOWS
| MPORTS
-- operation types

ActivityTest,

Appl yChar gi ng,

Appl yChar gi ngReport,

Assi st Request I nstructi ons,

Cal | I nf ormati onReport,

Cal | I nf or nat i onRequest,

Cancel ,

Connect ,

Connect ToResour ce,

Cont i nue,

Di sconnect For war dConnect i on,

Est abl i shTenpor ar yConnect i on,

Event Repor t BCSM

Fur ni shChar gi ngl nf or mat i on,

Initial DP,

Pl ayAnnouncenent ,

Pr onpt AndCol | ect User | nf or mat i on,

Rel easeCal | ,

Request Repor t BCSMEvent ,

Reset Ti ner,

SendChar gi ngl nf or mati on,

Speci al i zedResour ceReport
FROM CAP- Operations { ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) gsm Networ k(1)
nmodul es(3) cap-operations(50) version2(1)}

-- CS1 error types

Cancel | ed,
Cancel Fai | ed,
ETCFai | ed,

| npr oper Cal | er Response,
M ssi ngCust oner Recor d,
M ssi ngPar anet er,
Par anet er Qut O Range,
Request edl nf oError,
TaskRef used,
Unavai | abl eResour ce,
Unexpect edConponent Sequence,
Unexpect edDat aVal ue,
Unexpect edPar anet er,
UnknownLegl D,
Systenfail ure
FROM CS1-Errors {ccitt(0) identified-organization(4) etsi(0) inDomain(1l) in-network(1l) nodul es(0)
csl-errors(1l) versionl(0)}

-- CAP error types

-- the operations are grouped by the identified ASEs.
-- gsnBSCF activation ASE

initial DP Initial DP | ocal Val ue 0

-- SCF/ gsnBRF activation of assist ASE

assi st Request | nstructions Assi st Request | nstructi ons | ocal Val ue 16

-- Assi st connection establishnent ASE

est abl i shTenpor aryConnecti on Est abl i shTenpor aryConnecti on ;.= local Val ue 17

-- Ceneric disconnect resource ASE
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di sconnect For war dConnect i on

48

Di sconnect For war dConnect i on

-- Non-assi sted connection establishnent ASE

connect ToResour ce

Connect ToResour ce

-- Connect ASE (el ementary gsnSSF function)

connect

--  cal

rel easeCal |

-- BCSM Event handling ASE

request Repor t BCSMEvent
event Repor t BCSM

-- gsnBSF call processing ASE
conti nue

-- Timer ASE

reset Ti mer

-- Billing ASE

f ur ni shChar gi ngl nf or mati on

-- Charging ASE

appl yChar gi ng
appl yChar gi ngReport
-- Call report ASE

cal | I nformati onReport
cal | I nf or mati onRequest

-- Signalling control ASE
sendChar gi ngl nf or mati on
-- Specialized resource control

pl ayAnnouncenent
pronmpt AndCol | ect User | nf or mati on
speci al i zedResour ceReport

-- Cancel ASE
cancel

-- Activity Test ASE
activityTest

--  ERROR codes

cancel | ed

cancel Fai | ed

eTCrai | ed

i nproper Cal | er Response
m ssi ngCust oner Record
m ssi ngPar anet er

par anet er Qut Of Range
request edl nf oError
systenfail ure

t askRef used
unavai | abl eResour ce
unexpect edConponent Sequence
unexpect edDat aVal ue
unexpect edPar anet er
unknownLegl D

END

Connect

handl i ng ASE (el enentary gsnSSF functi on)

Rel easeCal |

Request Repor t BCSMEvent
Event Repor t BCSM

Cont i nue

Reset Ti mer

Fur ni shChar gi ngl nf or mati on

Appl yChar gi ng
Appl yChar gi ngRepor't

Cal | I nf or nati onReport
Cal | | nf or mat i onRequest

SendChar gi ngl nf ormati on

Pl ay Announcenent

Pr ompt AndCol | ect User | nf or mati on :

Speci al i zedResour ceReport

Cancel

ActivityTest

Cancel | ed
Cancel Fai | ed
ETCFai | ed

| npr oper Cal | er Response
M ssi ngCust oner Record
M ssi ngPar anet er

Par anet er Qut Of Range
Request edl nf oErr or
Systenfai |l ure

TaskRef used

Unavai | abl eResour ce
Unexpect edConponent Sequence
Unexpect edDat aVal ue
Unexpect edPar anet er
UnknownLegl D
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6.5 Application Service Elements

CAP- ASEs {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) gsm Networ k(1) nodul es(3) cap-

ases(55) version2(1)}

-- This nmodul e contains grouping of operations by the identified ASEs for the CAP v.2 application.

DEFINITIONS :: =
BEG N

--  GROUPI NG OF OPERATI ONS BY THE | DENTI FI ED ASEs FOR THE CAP v. 2 PROTOCOL FOLLOWS

I MPORTS

-- macr os

APPLI CATI ON- SERVI CE- ELEMENT

FROM Renpt e- Oper at i ons- Not at i on- Ext ensi on {joint-iso-ccitt

extension(2)}
-- operation codes

activityTest,

appl yChar gi ng,

appl yChar gi ngReport,

assi st Request I nstructi ons,
cal | I nformati onReport,

cal | I nf or nati onRequest,
cancel ,

connect,

connect ToResour ce,

conti nue,

di sconnect For war dConnecti on,
est abl i shTenpor ar yConnecti on,
event Report BCSM

f ur ni shChar gi ngl nf or mati on,
initial DP,

pl ayAnnouncenent ,

pronpt AndCol | ect User | nf or mati on,
rel easeCal |,

request Repor t BCSMEvent ,
reset Ti nmer,

sendChar gi ngl nf or mati on,
speci al i zedResour ceReport

FROM CAP- Codes {ccitt(0) identified-organizati

nodul es(3) cap- codes(53) version2(1)}

1

-- APPLI CATI ON SERVI CE ELEMENTS
GSM SCF- acti vat i on- ASE
-- consuner is gsnSSF

CONSUMER | NVOKES {
initial DP
}

GSM SCF- GSM SRF- act i vat i on- of - assi st - ASE

-- consumer is gsnSSKF/ gsnBRF
CONSUMER | NVOKES {
assi st Request | nstructions

Assi st - connecti on- est abl i shment - ASE
-- supplier is gsnSCF

SUPPLI ER | NVOKES {

est abl i shTenpor aryConnecti on

}

Generi c- di sconnect - r esour ce- ASE
-- supplier is gsnBSCF

SUPPLI ER | NVOKES {

di sconnect For war dConnect i on

Non- assi st ed- connect i on- est abl i shnent - ASE
-- supplier is gsnSCF

SUPPLI ER | NVOKES {

connect ToResour ce

on(4) etsi(0) nobil eDonai n(0) gsm Networ k(1)

11 = APPLI CATI ON- SERVI CE- ELEMVENT

11 = APPLI CATI ON- SERVI CE- ELEMENT

11 = APPLI CATI ON- SERVI CE- ELEVENT

11 = APPLI CATI ON- SERVI CE- ELEMENT

11 = APPLI CATI ON- SERVI CE- ELEVENT
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}

Connect - ASE
-- supplier is gsnSCF
SUPPLI ER | NVOKES {
connect
}

Cal | - handl i ng- ASE

-- supplier is gsnSCF
SUPPLI ER | NVOKES {
rel easeCal |

BCSM event - handl i ng- ASE
-- consumer is gsnSSF

CONSUMER | NVOKES {

event Repor t BCSM

-- supplier is gsnSCF
SUPPLI ER | NVOKES {
request Repor t BCSMEvent
}

GSM SSF- cal | - processi ng- ASE
-- supplier is gsnSCF

SUPPLI ER | NVOKES {

conti nue

Ti mer - ASE
-- supplier is gsnSCF
SUPPLI ER | NVOKES {

reset Ti mer
}
Bi | I'i ng- ASE

-- supplier is gsnSCF
SUPPLI ER | NVOKES {
f urni shChar gi ngl nf or mati on

Char gi ng- ASE
-- consuner is gsnSSF
CONSUMER | NVOKES {
appl yChar gi ngReport
}

-- supplier is gsnSCF
SUPPLI ER | NVOKES {
appl yChar gi ng
}

Cal | -report - ASE

-- consuner is SSF
CONSUMER | NVOKES {
cal I I nfornati onReport

}

-- supplier is SCF
SUPPLI ER | NVOKES {
cal | I nf or mati onRequest

}

Si gnal | i ng-control - ASE
-- supplier is SCF

SUPPLI ER | NVOKES {

sendChar gi ngl nf or mati on

}

Speci al i zed- r esour ce- control - ASE
-- consumer is SSF/ gsnBRF
CONSUMER | NVOKES {
speci al i zedResour ceReport
}
-- supplier is SCF
SUPPLI ER | NVOKES {
pl ayAnnouncenent ,

pronpt AndCol | ect User | nf or mati on

}

Cancel - ASE
-- supplier is SCF
SUPPLI ER | NVOKES {
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APPLI CATI ON- SERVI CE- ELEMENT

APPLI CATI ON- SERVI CE- ELEMENT

APPLI CATI ON- SERVI CE- ELEMENT

APPLI CATI ON- SERVI CE- ELEMENT

APPLI CATI ON- SERVI CE- ELEMENT

APPLI CATI ON- SERVI CE- ELEMENT

APPLI CATI ON- SERVI CE- ELEMENT

APPLI CATI ON- SERVI CE- ELEMENT

APPLI CATI ON- SERVI CE- ELEMENT

APPLI CATI ON- SERVI CE- ELEMENT

APPLI CATI ON- SERVI CE- ELEMENT
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cancel

}

Activity-test-ASE 11 = APPLI CATI ON- SERVI CE- ELEMENT
-- supplier is gsnSCF

SUPPLI ER | NVOKES {

activityTest

END

6.6 Application contexts

APPLI CATI ON- CONTEXT MACRO :: =
BEG N

TYPE NOTATI ON
VALUE NOTATI ON

Symmetric | InitiatorConsumer O Responder ConsunerX | enpty
val ue( VALUE OBJECT | DENTI FI ER)

Symmetric = "OPERATIONS OF" "{" ASEList "}"

I'ni tiatorConsumer O "I NI TI ATOR CONSUMER OF" "{" ASEList "}" | enpty

Responder Consuner Of "RESPONDER CONSUMER OF" "{" ASEList "}" | enpty

ASELI st 1= ASE | ASEList "," ASE

ASE 1= type -- shall reference an APPL| CATI ON- SERVI CE- ELEMENT type.
END

CAP- v2- gsnSSF- t 0- gsnSCF- AC APPLI CATI ON- CONTEXT
-- dialogue initiated by gsnSSF with Initial DP
I NI TI ATOR CONSUMER OF {

GSM SCF- act i vat i on- ASE,

Assi st - connect i on- est abl i shnment - ASE,

Non- assi st ed- connect i on- est abl i shnent - ASE,

Generi c- di sconnect - r esour ce- ASE,

Connect - ASE,

Cal | - handl i ng- ASE,

BCSM event - handl i ng- ASE,

Char gi ng- ASE,

GSM SSF- cal | - processi ng- ASE,

Ti mer - ASE,

Bi | I'i ng- ASE,

Cal | -report - ASE,

Si gnal | i ng- control - ASE,

Speci al i zed- r esour ce- cont r ol - ASE,

Cancel - ASE,

Activity-test-ASE

}
c:= {ccitt(0) identified-organization(4) etsi(0) nobileDomai n(0) gsm Network(1l) ac(0)
cap- gsnssf-to-gsnscf(50) version2(1)};

ETSI



(GSM 09.78 version 7.1.0 Release 1998) 52 ETSI TS 101 046 V7.1.0 (2000-07)

CAP- v2- assi st - gsnSSF-t 0- gsnSCF- AC~ APPL| CATI ON- CONTEXT
-- dialogue initiated by gsnSSF with Assi st Requestlnstructions
I NI TI ATOR CONSUMER OF {

GSM SCF- GSM SRF- acti vat i on- of - assi st - ASE,

Generi c- di sconnect - r esour ce- ASE,

Non- assi st ed- connect i on- est abl i shnent - ASE,

Ti mer - ASE,
Speci al i zed- resour ce- contr ol - ASE,
Cancel - ASE,

Activity-test-ASE

}
::= {ccitt(0) identified-organization(4) etsi(0) nobileDomai n(0) gsm Network(1l) ac(0)
cap- assi st - handof f - gsmssf -t 0- gsmscf (51) version2(1)};

CAP- v2- gsnBRF- t 0- gsnSCF- AC  APPLI CATI ON- CONTEXT
-- dialogue initiated by gsnSRF with Assi st Requestlnstructions
I NI TI ATOR CONSUMER OF {

GSM SCF- GSM SRF- act i vati on- of - assi st - ASE,

Speci al i zed- r esour ce- cont r ol - ASE,

Cancel - ASE,

Activity-test-ASE

}
::= {ccitt(0) identified-organization(4) etsi(0) nobileDomai n(0) gsm Network(1l) ac(0)cap-gsnSRF-to-
gsnscf (52) version2(1)};

6.7 Classes

CAP-Cl asses {ccitt(0) identified-organization(4) etsi(0) nobil eDomai n(0) gsm Network(1) nodul es(3)
cap--cl asses(54) version2(1)}
-- This nodul e contains the class definitions for CAP v. 2.

DEFINITIONS :: =
BEGA N

| MPCRTS

Code

FROM Renpt e- Oper ati ons- | nformati on-Objects {joint-iso-ccitt renpte-operations(4)
i nfornmati onObj ect s(5) versionl(0)}

1

EXTENSI ON 1= CLASS {
&Ext ensi onType,
&criticality CriticalityType DEFAULT ignore,
& d Code

}
W TH SYNTAX {
EXTENSI ON- SYNTAX &Ext ensi onType,
CRITICALITY &criticality,
| DENTI FI ED BY & d

}
CriticalityType 11 = ENUMERATED ({
i gnore (0),
abort (1)
}

-- Only value d obal OBJECT IDENTIFIER is used for & d

-- Only the value ignore (0) is used for &criticality.

-- Exanpl e of addition of an extension named ‘‘ Sone Network Specific Indicator’’ of type
-- BOOLEAN, with criticality ‘‘ignore’’ and to be identified with object ID ‘‘ccitt(0)
-- identified-organi zation(4) organisation(x) gsm(x) capextension'’:

-- Exanple of definition using the above information object class:

-- SomeNet wor kSpeci ficlndicator EXTENSION ::= {
--  EXTENSI ON- SYNTAX BOOLEAN

-- CRITICALITY i gnore

-- | DENTI FI ED BY gl obal : XXXXXX

-}

firstExtension EXTENSION :: = {

EXTENSI ON- SYNTAX NULL,
CRI TI CALI TY i gnore,
| DENTI FI ED BY gl obal : { xxxxxx}

Support edExt ensi ons EXTENSI ON :: = {firstExtension--full set of network operator extensions--}
END
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7 Application entity procedures

The description of the application entity procedures for CAMEL Phase 2 can be found in GSM 03.78 [15].

8 Error procedures

This subclause defines the generic error procedures for the CAP. The error procedure descriptions have been divided in
two subclauses, subclause 8.1 listing the errors related to CAP operations and subclause 8.2 listing the errors related to
error conditions in the different FEs which are not directly related to the CAP operations.

The gsmSSF states which are referred to in this section are described in GSM 03.78 [15]. The operations
PlayAnnouncement, PromptAndCollectUserlnformation and SpecialisedResourceReport refer to states in the gsmSRF
SRSM which are described in ETS 300 374-1 [13] aswell asto statesin GSM 03.78 [15].

8.1 Operation related error procedures

The following subclauses define the generic error handling for the operation related errors. The errors are defined as
operation errorsin Clause 6. Errors which have a specific procedure for an operation are described in Clause 9 with the
detailed procedure of the related operation.

The TCAP services which are used for reporting operation errors are described in Clause 10. All errors which can be
detected by the ASN.1 decoder already may have been detected during the decoding of the TCAP message and indicated
by the TC error indication "MistypedParameter”.

The gsmSSF states which are referred to in this section are described in GSM 03.78 [15]. The operations
PlayAnnouncement, PromptAndCollectUserlnformation and SpecialisedResourceReport refer to states in the gsmSRF
SRSM which are described in ETS 300 374-1 [13] aswell asto statesin GSM 03.78 [15].

8.1.1 Spare

8.1.2 Cancelled

8.1.2.1 General description

8.1.21.1 Error description

The error "Cancelled" gives an indication to the gsmSCF that the cancellation, as it was requested by the SCF, of a
specific operation, has been successful. The gsmSCF is only able to cancel certain predefined gsmSCF->gsmSRF
operations.

8.1.2.2 Operations gsmSCF->gsmSRF

PlayAnnouncement
PromptAndCollectUserInformation

Procedures at responding entity (gsmSRF)
A) Receiving Cancel

precondition: SRSM state User Interaction

postcondition: SRSM state User Interaction

Theindicated PA or P& C isterminated if it is presently executing or deleted from the buffer. If the indicated PA or
P& Cis aready executed this causes afailure (" Cancel Failed").
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B) Sending Cancel error

precondition: SRSM state User Interaction

postcondition: SRSM state User Interaction

After returning the "Cancelled” error the gsmSRF stays in the same state. The execution of the indicated PA or P& Cis
aborted, i.e. the gsmSRF remains connected and the next PA or P& C is executed if available.

8.1.3 CancelFailed

8.1.3.1 General description

8.1.31.1 Error description

Thiserror isreturned by Cancel if the cancelling 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 also happen
in case the operation has aready been completed);

1 toolLate, when the invokel D is known but the execution of the operation isin a stadium that it cannot be cancelled
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 "tooL ate" may be implementation dependent;

2 operationNotCancellable, when the invokel D points to an operation that the gsmSCF is not allowed to cancel.

8.1.3.1.2 Argument description

PARAMETER SEQUENCE {
probl em [0] ENUMERATED ({
unknownQper at i on(0),
toolLate(1),
oper at i onNot Cancel | abl e(2)},
operation [1] Invokel D

The operation failed to be cancell ed.

8.1.3.2 Operations gsmSCF->gsmSRF
Cancel

Procedures at responding entity (gsmSRF)
A) Receiving Cancel. However, the indicated PA or P& C is not known, or already executed. This causes afailure,

CancelFailed.
precondition: SRSM state User Interaction
postcondition: SRSM state User Interaction
or SRSM state Idle

B) Sending CancelFailed error

precondition: SRSM state User Interaction
or SRSM state Idle

postcondition: SRSM state User Interaction
or SRSM state Idle

After returning the Cancel Failed the gsmSRF stays in the same state.
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8.1.4 ETCFailed

8.14.1 General description

81411 Error description

ETCFailed is an error from gsmSSF to gsmSCF, indicating the fact that the establishment of atemporary connection to
an assisting SSF or gsmSRF was hot successful (e.g. receiving a"Backwards Release” after sending the IAM).

8.1.4.2 Operations gsmSCF->gsmSSF
EstablishTemporaryConnection

Procedures at responding entity (gsmSSF)

gsmSSF receives ETC from gsmSCF but the establishment of the connection fails, resulting in the returning of the
ETCFailed error to the gsmSCF

precondition: gsmSSF FSM Waiting for Instructions

postcondition: gsmSSF FSM Waiting for Instructions

No further error treatment.

8.1.5 ImproperCallerResponse

8.1.5.1 General description

8.151.1 Error description

The format of the user input has been checked by the gsmSRF and does not correspond to the required format as it was
defined in theinitiating P& C operation.

8.1.5.2 Operations gsmSCF->gsmSRF
PromptAndCollectUserInformation
Procedures at responding entity (gsmSRF)

A) gsmSRF receives P& C

precondition: SRSM state Connected
or SRSM state User Interaction
postcondition: SRSM state User Interaction

B) response from caller is not correct, gsmSRF returns ImproperCallerResponse to gsmSCF

precondition: SRSM state User Interaction
postcondition: SRSM state User Interaction
gsmSRF waits for a new operation from gsmSCF. This may be a new P& C or PA.

8.1.6 MissingCustomerRecord

8.1.6.1 General description

8.1.6.1.1 Error description

The SLP could not be found in the gsmSCF, because the required customer record does not exist or the requested SLPI,
indicated by Correlationl D in the AssistRequestI nstructions does not exist anymore.
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8.1.6.2 Operations gsmSSF->gsmSCF

AssistRequestinstructions
Initial DP

Procedures at invoking entity (gsmSSF)
gsmSSF receives error "MissingCustomerRecord”

precondition:  gsmSSF state Waiting for Instructions

postcondition:  gsmSSF state Idle
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The GMSC/VMSC handles the call according to the Default Call Handling parameter of the valid CSI.

8.1.6.3 Operations SRF->SCF
AssistRequestinstructions

Procedur es at invoking entity (SRF)

A) Sending operation

precondition:  SRSM state2 Connected
postcondition:  SRSM state?2 Connected

B) SRF receives error "MissingCustomerRecord"

precondition: ~ SRSM state2 Connected
postcondition: SRSM statel Idle

SRF initiated Disconnect.
8.1.7 MissingParameter

8.1.7.1 General description

8.1.7.1.1 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.

8.1.7.2 Operations gsmSCF->gsmSSF

Call Associated/Non-call Processing

ApplyCharging CallInformationRequest
FurnishCharginglnformation RequestReportBCSM Event
ResetTimer SendCharginglnformation

Call Associated/Call Processing

Connect ConnectToResource

EstablishTemporaryConnection

Procedures at responding entity (gsmSSF)
precondition: (1) gsmSSF  appropriate state.

(2) gsmSSF  operation received, appropriate event occurred.

postcondition: (1) gsmSSF transition to the same state.
The gsmSSF detects the error in the received operation. The error parameter is returned to inform the gsmSCF of this

situation.
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8.1.7.3 Operations gsmSSF->gsmSCF
AssistRequestinstructions

ApplyChargingReport
Initia DP

Procedures at invoking entity (gsmSSF)
A) Sending operation

precondition: SSF FSM any state in which the above operations can be transferred
postcondition:  SSF FSM any state as result of the transfer of any of the above operations

B) gsmSSF receives error "MissingParameter"

precondition: gsmSSF any state as result of the transfer of any of the above operations.

postcondition:  gsmSSF state Idle

After receiving this error, the gsmSSF returns to the state Idle, the GM SC/VM SC handles the call according to the
Default Call Handling parameter of the valid CSl. In case of an assisting SSF, the temporary connection is
released by the assisting SSF.

8.1.7.4 Operations gsmSCF->gsmSRF

PlayAnnouncement
PromptAndCollectUserInformation

Procedures at responding entity (gsmSRF)

precondition: SRSM state Connected
or SRSM state User Interaction
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 thiserror.

8.1.7.5 Operations SRF->SCF
AssistRequestinstructions
Procedures at invoking entity (SRF)
A) Sending operation
precondition:  SRSM state2 Connected
postcondition:  SRSM state2 Connected
B) Receiving error
precondition: SRSM state2 Connected

postcondition: SRSM statel Idle
8.1.8 ParameterOutOfRange

8.1.8.1 General description

8.1.8.1.1 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.
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8.1.8.2 Operations gsmSCF->gsmSSF

Call Associated/Non-call Processing
ApplyCharging
CalllnformationRequest
SendCharginglnformation

Refer to subclause 8.1.7 for the appropriate error procedures.

8.1.8.3 Operations gsmSSF->gsmSCF
ApplyChargingReport

Refer to subclause 8.1.7 for the appropriate error procedures.
8.1.9 RequestedInfoError

8.1.9.1 General description

8.19.1.1 Error description
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The RequestedinfoError is an immediate response to the CalllnformationRequest operation, indicating that the requested

information is not known to the gsmSSF or is not available.

8.1.9.1.2 Argument description

PARAMETER ENUMERATED {
unknownRequest edl nfo(1),
request edl nf oNot Avai | abl e(2)
}

8.1.9.2 Operations gsmSCF->gsmSSF
CallInformationRequest

Refer to subclause 8.1.7 for the appropriate error procedures.

8.1.10 SystemFailure

8.1.10.1 General description

8.1.10.1.1 Error description

Thiserror isreturned by a PE if it was not able to fulfil a specific task as requested by an operation, and recovery is not

expected to be completed within the current call instance.

8.1.10.1.2 Argument description
PARAMETER

Unavai | abl eNet wor kResour ce

Unavai | abl eNet wor kResource ::= ENUMERATED {

unavai | abl eResour ces(0),
conmponent Fai l ure(1),

basi cCal | Processi ngExcepti on(2),
resourceSt atusFail ure(3),
endUser Fai | ure(4)
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8.1.10.2 Operations gsmSCF->gsmSSF

Call Associated/Non-call Processing

ApplyCharging CalllnformationRequest
RequestReportBCSM Event SendCharginglnformation

Call Associated/Call Processing

Connect ConnectToResource
DisconnectForwardConnection EstablishTemporaryConnection

Refer to subclause 8.1.7 for the appropriate error procedures.

8.1.10.3 Operations gsmSSF->gsmSCF

InitiaDP
ApplyChargingReport

Refer to subclause 8.1.7 for the appropriate error procedures.

8.1.10.4 Operations gsmSCF->gsmSRF

PlayAnnouncement
PromptAndCollectUserlnformation

Refer to subclause 8.1.7 for the appropriate error procedures.

8.1.11 TaskRefused
8.1.111 General introduction

8.1.11.1.1 Error description
Thiserror is returned by a PE if it was not able to fulfil a specific task as requested by an operation, and recovery is
expected to be completed within the current call instance.

8.1.11.1.2 Argument description
PARAVETER ENUNMERATED {
generic(0),

unobt ai nabl e(1),
congestion(2)

8.1.11.2 Operations gsmSCF->gsmSSF

Call Associated/Non-call Processing

ApplyCharging CalllnformationRequest
FurnishCharginglnformation RequestReportBCSM Event
ResetTimer SendCharginglnformation

Call Associated/Call Processing

Connect ConnectToResource
DisconnectForwardConnection EstablishTemporaryConnection

Refer to subclause 8.1.7 for the appropriate error procedures.
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8.1.11.3 Operations gsmSSF->gsmSCF

AssistRequestinstructions
Initial DP
ApplyChargingReport

Refer to subclause 8.1.7 for the appropriate error procedures.

8.1.11.4 Operations gsmSCF->gsmSRF
PromptAndCollectUserInformation

Refer to subclause 8.1.7 for the appropriate error procedures.

8.1.11.5 Operations SRF->SCF
AssistRequestinstructions

Refer to subclause8.1.7 for the appropriate error procedures.
8.1.12 UnavailableResource

8.1.12.1 General description

8.1.12.1.1 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.

8.1.12.2 Operations gsmSCF->gsmSRF

PlayAnnouncement
PromptAndCollectUserInformation

Procedures at responding entity (gsmSRF)
A) gsmSRF receiving PA or P&C

precondition: gSmSRF state Connected; if initial PA or P&C
or gsmSRF state User Interaction; if not initial PA or P&C

B) gsmSRF is not able to perform its function (and cannot be replaced). gsmSRF sends UnavailableResource.

precondition: SRSM state User Interaction
postcondition: SRSM state User Interaction

8.1.13 UnexpectedComponentSequence
8.1.13.1 General description

8.1.13.1.1 Error description

The responding entity cannot start the processing of the requested operation because a SACF or MACF ruleisviolated,
or the operation could not be processed in the current state of the receiving entity.
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8.1.13.2 Operations gsmSCF->gsmSSF

Call Associated/Non-call Processing

ApplyCharging CalllnformationRequest
FurnishCharginglnformation RequestReportBCSM Event
ResetTimer SendCharginglnformation

Call Associated/Call Processing

Connect ConnectToResource

Continue DisconnectForwardConnection

EstablishTemporaryConnection
In this case the gsmSSF detects the erroneous situation, sends the UnexpectedComponentSequence error and remainsin
the same state.

8.1.13.3 Operations gsmSSF->gsmSCF
AssistRequestinstructions

ApplyChargingReport

Initia DP

In 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 movesto Idle.

8.1.13.4 Operations SCF->SRF (only applicable for direct SCF-SRF case)

PlayAnnouncement
PromptAndCollectUserlnformation

In this case the SRF detects the erroneous situation, sends the UnexpectedComponentSequence error and remainsin the
same state.

8.1.13.5 Operations SRF->SCF

AssistRequestinstructions
In this case an error occursif the SRF has already an established relationship with the SCF and for some reason sends a

AssistRequestinstructions. The SCF detects the erroneous situation, informs SL and maintenance functions and returns
the error parameter. On receiving the parameter the SRF moves to idle and rel eases the temporary connection.

8.1.14 UnexpectedDataValue
8.1.14.1 General description

8.1.14.1.1 Error description

The responding entity cannot compl ete the processing of the requested operation because a parameter has an unexpected
data value.

NOTE: Thiserror does not overlap with " ParameterOutOfRange”.
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8.1.14.2 Operations gsmSCF->gsmSSF

Call Associated/Non-call Processing

ApplyCharging FurnishCharginglnformation
RequestReportBCSM Event ResetTimer

Call Associated/Call Processing

Connect ConnectToResource
EstablishTemporaryConnection

Refer to subclause 8.1.7 for the appropriate error procedures.

8.1.14.3 Operations gsmSSF->gsmSCF

AssistRequestinstructions
ApplyChargingReport
Initia DP

Refer to subclause 8.1.7 for the appropriate error procedures.

8.1.14.4 Operations gsmSCF->gsmSRF

PlayAnnouncement
PromptAndCollectUserInformation

Refer to subclause 8.1.7 for the appropriate error procedures.

8.1.14.5 Operations SRF->SCF
AssistRequestinstructions

Refer to subclause8.1.7 for the appropriate error procedures.
8.1.15 UnexpectedParameter

8.1.15.1 General description

8.1.15.1.1 Error description
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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.

8.1.15.2 Operations gsmSCF->gsmSSF

Call Associated/Non-call Processing

ApplyCharging CalllnformationRequest
FurnishCharginglnformation RequestReportBCSM Event
ResetTimer SendCharginglnformation

Call Associated/Call Processing
Connect ConnectToResource
EstablishTemporaryConnection

Refer to subclause 8.1.7 for the appropriate error procedures.
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8.1.15.3 Operations gsmSSF->gsmSCF

AssistRequestinstructions
ApplyChargingReport
Initial DP

Refer to subclause 8.1.7 for the appropriate error procedures.

8.1.15.4 Operations gsmSCF->gsmSRF

PlayAnnouncement
PromptAndCollectUserInformation

Refer to subclause 8.1.7 for the appropriate error procedures.

8.1.15.5 Operations SRF->SCF
AssistRequestinstructions

Refer to subclause 8.1.7 for the appropriate error procedures.

8.1.16 UnknownlLegID
8.1.16.1 General description

8.1.16.1.1 Error description
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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.

8.1.16.2 Operations gsmSCF->gsmSSF

Call Associated/Non-call Processing
ApplyCharging

CalllnformationRequest
RequestReportBCSM Event
SendCharginglnformation

Refer to subclause 8.1.7 for the appropriate error procedures.

8.2 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 TCAP services used for reporting errors are described in Clause 10.

8.2.1 Expiration of Tgge

8.2.1.1 General description

82111 Error description

A timeout occurred in the gsmSSF on the response from the gsmSCF.
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8.2.1.2 Procedures gsmSSF->gsmSCF

Procedure at the invoking entity (gsmSSF)
Timeout occurs in gsmSSF on Tggr

precondition: gsSmSSF state Waiting for instructions

or gsmSSF state Waiting for end of User Interaction

or gsmSSF state  Waiting for end of Temporary Connection
postcondition: gsmSSF state  Idle

The gsmSSF aborts the dialogue and movesto the Idle state, the GM SC/VM SC handles the call according to the Default
Call Handling parameter of the valid CSl.

8.2.2 Expiration of Tsrr

8.2.2.1 General description

82211 Error description

A timeout occurred in the SRF on the response from the SCF. The procedures for handling this error are described in
ETS 300 374-1, [13].

8.2.2.2 Procedures description

The procedures for handling this error are described in ETS 300 374-1, [13].

9 Detailed operation procedures

The gsmSSF states which are referred to in this section are described in GSM 03.78 [15]. The operations
PlayAnnouncement, PromptAndCollectUserlnformation and SpecialisedResourceReport refer to states in the gsmSRF,
which are described in ETS 300 374-1 [13], Subclause 7.3.4. The gsmSRF control procedures are defined in

ETS 300 374-1 [13], Subclause 7.3.5. Note that:

- the Handoff caseis not supported,
- the support for voice recognition is optional,
- the support for speech synthesis from text is optional,

- for the cases of direct IP connection to the SCF and all assist cases only the procedures at the initiating gsmSSF
(together with relevant operation syntax and procedures) are specified in CAP.

9.1 Spare

9.2 ActivityTest procedure

9.2.1 General description

This operation is used to check for the continued existence of arelationship between the gsmSCF and gsmSSF, gsmSCF
and gsmSRF or gsmSCF and assistSSF. If the relationship is still in existence, then the gsmSSF, gsmSRF or assistSSF
will respond.

If no reply isreceived, then the gsmSCF will assume that the gsmSSF, gsmSRF or assistSSF has failed in some way and
will take the appropriate action.
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9211 Parameters
None.
9.2.2 Spare

9.2.3 Responding entity (gsmSSF, gsmSRF or assistSSF)

9.23.1 Normal procedure

gsmSSF/ gsmSRF/assistSSF precondition:
(1) A relationship exists between the gsmSCF and the gsmSSF/gsmSRF/assi stSSF.

GsmSSH/assistSSF postconditions:
(1) The SSME FSM staysin, or moves to the state "Non-call Associated Treatment".

(2) If the diadlogue ID is active and if there is a gsmSSF/assistSSF using the dialogue, the SSME sends a return result
"ActivityTest" to the gsmSCF. If there are no other management activities, the SSME FSM returns to the state
"Idle Management”, or

If the dialogue ID is not active, the TCAP in the gsmSSF/assistSSF will issue a P-Abort, the SSME will in that
case never receive the ActivityTest operation and thus will not be able to reply.

gsmSRF postconditions
(1) If thedialogue ID isactive and if there is a gsmSRF using the dialogue, the SSME sends a return result
"ActivityTest" to the gsmSCF.

If the dialogue ID is not active, the TCAP in the gsmSRF will issue a P-Abort, the SSME will in that case never
receive the ActivityTest operation and thus will not be able to reply.

9.2.3.2 Error handling
Not applicable.

9.3 ApplyCharging procedure

9.3.1 General description

This operation is used for interacting from the gsmSCF 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 given in GSM 02.78 for CSE control of call duration.

9.3.1.1 Parameters
- aChBillingChargingCharacteristics:
This parameter specifiesalist of parameters required for CSE control of call duration:
Thelist may contain:
- timeDurationCharging:
Thislist contains the following parameters:
- maxCallPeriodDuration:

This parameter specifies the period of time for which acall can progress before an ApplyChargingReport
shall be sent to the gsmSCF.
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- releasel fdurationExceeded:

This parameter specifies the action to be taken at the gsmSSF when the duration specified above has been
reached. If the parameter is present, then the call is released.

- Tone
If the parameter is present, then awarning tone is played before the call is released.

- tariffSwitchinterval:

This parameter indicates to the gsmSSF the time duration until the next tariff switch. The measurement of the
elapsed tariff switch period commences immediately upon successful execution of this operation.

- partyToCharge:

This parameter indicates a party in the call.

9.3.2 Spare

9.3.3 Responding entity (gsmSSF)

9.3.3.1 Normal procedure
gsmSSF preconditions:
(1) A control relationship exists between the gsmSSFand the gsmSCF.
(2) The gsmSSF 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"
SSF postcondition:
(1) No gsmSSF state transition
On receipt of this operation, the gsmSSF sets the charging data using the information elements included in the operation.

The gsmSSF will start monitoring for the Answer event upon receipt of the ApplyCharging operation if Answer has not
aready been received on an outgoing connection to a Called Party, a Temporary Connection or a connection to a
gsmSRF. Upon subsequent detection of the Answer event on the outgoing connection charging is started. If the Answer
event has been received from an outgoing connection already when the ApplyCharging operation is received then
charging starts immediately.

Upon release of an outgoing connection to the Called Party, the Temporary Connection or the gsmSRF connection any
indication of Answer event receipt on the outgoing connection is cleared i.e. set to Answer event not received.

9.3.3.2 Error handling

TaskRefused: In addition to the generic error handling noted below, this error shall be indicated when:
- apreviously received call period duration is pending,
- atariffSwitchinterval isindicated when a previously received tariff Switchinterval is pending.

Generic error handling for the operation related errors is described in Clause 8 and the TCAP services used for reporting
operation errors are described in Clause 10.

ETSI



(GSM 09.78 version 7.1.0 Release 1998) 67 ETSI TS 101 046 V7.1.0 (2000-07)

9.4 ApplyChargingReport procedure

94.1 General description

This operation is used by the gsmSSF to report charging related information to the gsmSCF as requested by the gsmSCF
using the ApplyCharging operation. A report shall be made either when a call disconnection event is detected by the
gsmSSF or when the gsmSSF detects that the call period duration indicated in parameter maxCall PeriodDuration
(received in ApplyCharging operation) has been reached.

94.1.1 Parameters

- CdlResult:
This parameter provides the SCF with the charging related information previously requested using the
ApplyCharging operation. The "CallResult" isalist, and can contain the following parameters.

- timeDurationChargingResult
Thisisalist, and can contain the following parameters:

- timelnformation
Thisisachoice of the following parameters:

- timelfNoTariffSwitch
This parameter will be present if no tariff switch has occurred since the detection of Answer for the
connection to the Called Party, Temporary Connection or SRF connection, otherwise it will be absent.
If present, then the elapsed time since detection of Answer is reported.

- timelfTariffSwitch
This parameter will be present if atariff switch has occurred since the detection of Answer for the
connection to the Called Party, Temporary Connection or SRF connection, otherwise it will be absent.
If present, then the parameter may contain the following information:

- timeSinceLastTariffSwitch
The elapsed time since detection of the last tariff switch is reported.

- tariffSwitchinterval
This parameter is present only if atariff switch was detected for the connection to the Called Party,
the temporary connection or the gsmSRF connection in the reported call period.
If present the time interval 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 is reported.

- partyToCharge

The "partyToCharge" parameter as received in the related ApplyCharging operation or deduced from the
default value,to correlate the result to the request.

- CalActive

This parameter indicates whether the call is still active or has been released.

9.4.2 Invoking entity (gsmSSF)

9421 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
Cadlled Party, Temporary Connection or SRF disconnection event has occurred.
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gsmSSF postconditions:
(1) If release of the call has occurred because the allowed call duration has been reached:
- All outstanding EDPs shall be disarmed,

- ApplyChargingReport shall be sent to gsmSCF followed by any outstanding Calll nformationReports,
if applicable,

- ThegsmSSF shall transit to the ‘Idle’ state

(2) If release of the call has occurred but not because the allowed call duration has been reached:
- If there are any outstanding EDPs or other reports then the gsmSSF shall remain in the same state, else
- ThegsmSSF shall transit to the ‘Idle’ state

This operation isinvoked if a charging event has been detected that was requested by the gsmSCF.

9422 Error handling

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services used for reporting
operation errors are described in Clause 10.

9.5 AssistRequestlnstructions procedure

951 General description

This operation is sent to the gsmSCF as requested by the gsmSSF, which is acting as the assisting gsmSSF in an assist
procedure, or by an gsmSRF. The operation is sent when an assisting gsmSSF or an gsmSRF receives an indication from
an initiating gsmSSF indicting an assist procedure.

9511 Parameters

- correlationlD:

This parameter is used by the gsmSCF to associate the dialogue created from the assisting gsmSSF (or the
gsmSRF) to the gsmSCF with the Initial DP from the gsmSSF. The value of the " correlationl D" may be extracted
from the digits received from the initiating gsmSSF.

- iPSSPCapabilities:
I ndicates which gsmSRF resources are attached, available and supported within:
- the VM SC/GM SC where the gsmSSF resides, or

- the P where the gsmSRF resides.

9.5.2 Invoking entity (gsmSSF/gsmSRF)

9.5.2.1 Normal procedure
gsmSSF preconditions:
1) Anassist indication has been detected by the assisting gsmSSF.
gsmSSF postconditions:

2) Theassisting gsmSSF isin state ‘Waiting For Instruction’.
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On receipt of an assist indication from the initiating gsmSSF, the gsmSSF or gsmSRF shall ensure that there are
sufficient resources available to invoke an AssistRequestl nstructions operation in the gsmSSF/gsmSRF, and to indicate
to the initiating gsmSSF that the call is accepted. The AssistRequestinstructions operation is invoked by the gsmSSF or
gsmSREF after the call (which isinitiated by the assist indication) is accepted.

9.5.2.2 Error handling

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services used for reporting
operation errors are described in Clause 10.

9.6 Spare

9.7 CallinformationReport procedure

9.7.1 General description

This operation is used to send specific call information for asingle call party to the gsmSCF as requested by the
gsmSCF in a previous CalllnformationRequest operation. The report is sent at the end of acall/call party connection
which isindicated by one of the events specified below.
9.7.1.1 Parameters

- requestedinformationList:

According to the requested information the gsmSSF sends the appropriate types and values to the gmSCF.

- leglD:
This parameter indicates the party in the call for which the information has been collected. When absent, it
indicates the ‘outgoing’ leg created with Connect or Continue.

9.7.2 Invoking entity (gsmSSF)

9.7.2.1 Normal procedure
gsmSSF preconditions:

1) Theindicated or default call party is released from the call or call setup towards the indicated or default call
party is not completed.

2) Requested call information has been collected.

3) CalllnformationReport is pending due to a previously received CalllnformationRequest operation.
4) A relationship exists between the gsmSSF and the gsmSCF.

gsmSSF postcondition:

1) The gsmSSF shall moveto the"Idle" state in the case where no other report requests are pending and no EDPs
are armed otherwise the gsmSSF shall remain in the same state.

If the gsmSSF executes a state transition caused by one of the following events:

- Release of the indicated or default leg;

Abandon of the indicated leg;

Called party Busy or Not Reachable for the indicated or default leg;

ETSI



(GSM 09.78 version 7.1.0 Release 1998) 70 ETSI TS 101 046 V7.1.0 (2000-07)

- gSMSSF no answer timer expiration for the indicated or default leg;
- route select failure for the indicated or default leg;
- release cdll initiated by the gsmSCF,

and a CalllnformationRequest is pending for the indicated or default leg then the CalllnformationReport operation is
sent to the gsmSCF containing all information requested for that leg.

If a CalllnformationReport has been sent to the gsmSCF for aleg then no CalllnformationReport is pending on that leg,
i.e. afurther CalllnformationReport for that leg, e.g. in the case of follow-on, has to be explicitly requested by the
gsmSCF.

If the event causing the CalllnformationReport is aso detected by an armed EDP-R then immediately after
CadllnformationReport the corresponding EventReportBCSM has to be sent.

If the event causing the CalllnformationReport is also detected by an armed EDP-N then immediately before
CallInformationReport the corresponding EventReportBCSM has to be sent.

9.7.2.2 Error handling

Operation related error handling is not applicable, due to class 4 operation.

9.7.3 Spare

9.8 CallInformationRequest procedure

9.8.1 General description

This operation is used to request the gsmSSF to record specific information about a single call party and report it to the
gsmSCF using the Calll nformationReport operation.

9.8.1.1 Parameters
- requestedinformationTypeList:
This parameter specifiesalist of specific items of information which is requested.
Thelist may contain:
- calAttemptElapsedTime:

This parameter indicates the duration between the end of CAP processing of operations initiating call setup
("Connect" or "Continue") and the received answer indication from the called party side. In case of
unsuccessful call setup the network event indicating the unsuccessful call setup stops the measurement of
"call AttemptElapsedTime", For the Calling Party this parameter shall be set to 0.

- calStopTime:
This parameter indicates the time stamp when the connection is released.
- calConnectedElapsedTime:

This parameter indicates the duration between the received answer indication from the called party side and
the release of the connection. For a Calling Party it indicates the duration between the sending of IDP and the
release of that party

- releaseCause:

This parameter indicates the release cause for the call.

- leglD:
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This parameter indicates the party in the call for which information shall be collected and at the end of
connection of which the report shall be sent. When absent, it indicates the ‘outgoing’ leg created with Connect or
Continue.

Any set of these values can be requested.

9.8.2 Spare

9.8.3 Responding entity (gsmSSF)

9.8.3.1 Normal procedure
gsmSSF preconditions:
(1) Cal origination attempt has been initiated.
(2) A control relationship exists between gsmSSF and gsmSCF-.
The gsmSSF may receive the CalllnformationRequest operation within an existing call associated (CA) dialogue only.

The CalllnformationRequest operation is accepted by the gsmSSF only in the state "Waiting for Instructions’. The
operation does not lead to any transition to another state.

gsmSSF postconditions:
1) Reguested call information is retained by the gsmSSF.
2) The gsmSSF iswaiting for further instructions.

The gsmSSF allocates a record and stores the requested information if already available and prepares the recording of
information items that will become available later, e.g. "call StopTimeValue'.

9.8.3.2 Error handling

In any other than the "Waiting for Instruction” state the CalllnformationRequest operation will be handled as "out of
context".

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.

9.9 Cancel procedure

9.9.1 General description
The gmSCF uses this class 2 operation to request the gsmSRF to cancel a correlated previous operation.

The operation to be deleted can be either a PlayAnnouncement operation or a PromptAndCollect Userlnformation
operation.

The cancellation of an operation isindicated via a respective error indication, "Cancelled", to the invoking entity of the
cancelled PlayAnnouncement or PromptAndCollectUserInformation operation.

The Cancel operation can also be used to cancel all outstanding requests and enabl e the state machines
(gsmSSF/gsmSRF) to go to "ldle". In this case the Cancel operation does not specify any specific operation to be
cancelled.

99.1.1 Parameters

- invokel D:
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This parameter specifies which operation isto be cancelled.
- dlRequests:

This parameter indicates that all active requests for EventReportBCSM, ApplyChargingReport and
CalllnformationReport shall be cancelled.

9.9.2 Spare

9.9.3 Responding entity (gsmSRF)

9.9.3.1 Normal procedure
gsmSRF precondition:
1) A PA/P&C has been received and the gsmSRF isin the "User Interaction” state.
gsmSRF postcondition:

1) The execution of the PA/P& C has been aborted and the gsmSRF remains in the "User Interaction” state.

9.9.3.2 Error handling
Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.

9.94 Responding entity (gsmSSF)

9.94.1 Normal procedure
gsmSSF precondition:
1) ThegmSSFisin the states "Waiting for Instructions® or "Monitoring".
gsmSSF postcondition:
1) All active request for reports and notifications have been cancelled.
2) In casethe gsmSSF was in state "Monitoring” it shall return to idle; or

In case the gsmSSF was in state "Waiting for Instructions” it will remain in that state. A subsequent call-
processing operation will move the gsmSSF to state "Idle".

The call, if in active state, is further treated by gsmSSF autonomously as anormal (non-IN) call.

All resources alocated to the dialogue are rel eased.

9.9.4.2 Error handling

Sending of return error on cancel is not applicable in the cancel "allRequests' case.
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9.10 Spare

9.11 Connect procedure

9.11.1 General description

This operation is used to request the gsmSSF to perform the call processing actionsto route a call to a specific
destination or to influence other call set-up information, e.g. the Generic Number.

9.11.11 Parameters
- destinationRoutingAddress:
This parameter contains the called party number towards which the call is to be routed.
- dertingPattern:
This parameter indicates the type of alerting to be applied. It is defined in GSM 09.02 [14].
- calingPartysCategory:
This parameter indicates the type of calling party (e.g., operator, pay phone, ordinary subscriber).
- originalCaledPartyID:
This parameter carries the dialled digitsif the call is forwarded by the gsmSCF.
- redirectingPartylD:
This parameter indicates the directory number the call was redirected from.
- redirectionlnformation:
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 GM SC or the VM SC at non-
successful call set-up attempts shall be suppressed.

- 0oCSlApplicable:

- This parameter indicates to the GM 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 GSM 03.78 [15].

- naCarrierlnformation:

This parameter contains carrier identification code and carrier selection type to be used by gsmSSF for routing a
cal to acarrier.

- naQlilnfo:

This parameter contains originating line information which identifies the charged party number type to the
carrier.

- naChargeNumber:
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This parameter identifies the chargeable number for the usage of a carrier.

9.11.2 Spare

9.11.3 Responding entity (gsmSSF)

9.11.3.1 Normal procedure
gsmSSF preconditions:

1) Mobile originating or terminating call attempt has been initiated.

2) Basic call processing has been suspended at a DP.

3) The gsmSSF waits for instructions.
gsmSSF postcondition:

1) The gsmSSF performs the call processing actions to route the call to the specified destination.

On receipt of this operation in the gsmSSF state "Waiting for Instructions®, the gsmSSF performs the following actions:
- the gsmSSF cancels Tggr,

- if no EDPs have been armed and no CalllnformationReport or ApplyChargingReport has been requested the
gsmSSF goes to state "Idle". Otherwise, the gsmSSF goes to state "Monitoring”.

No implicit activation or deactivation of DPs occurs.

Statistic counter(s) are not affected.

9.11.3.2 Error handling

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.

9.12 ConnectToResource procedure

9.12.1 General description

This operation is used to connect a call from the gsmSSF to a specialised 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.

9.12.1.1 Parameters
- resourceAddress:
This parameter identifies the physical location of the gsmSRF.
- iPRoutingAddress:
This parameter indicates the routing address to set up a connection towards the gsmSRF.
- none
This parameter indicates that the call party isto be connected to a predefined gsmSRF.

- servicelnteractionl ndicatorsTwo:
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This parameter contains an indicator sent from the gsmSCF to the gsmSSF, for 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.

9.12.3 Responding entity (gsmSSF)

9.12.3.1 Normal procedure

gsmSSF preconditions:

1) BCSM: Call processing has been suspended at a DP and a control relationship has been established.

2) The gsmSSFisin state "Waiting for Instructions”.
gsmSSF postconditions:
1) Thecadl isswitched to the gsmSRF.

2) A control relationship to the gsmSRF is established.

3) The gsmSSF moves to the state "Waiting for End of User Interaction”. Tggr is Set.

NOTE: The successful connection to the gsmSRF causes a state transition in the gsmSRF from "ldle" to

"Connected".

9.12.3.2 Error handling

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used

for reporting operation errors are described in Clause 10.

9.13 Continue procedure

9.13.1 General description

This operation is used 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.

9.13.1.1 Parameters

None.

9.13.2 Spare

9.13.3 Responding entity (gsmSSF)

9.13.3.1 Normal procedure

gsmSSF preconditions

1) BCSM: Basic call processing has been suspended at any DP.

2) gsmSSF isin the state "Waiting for Instructions’.
gsmSSF postconditions

1) BCSM: Basic call processing continues.
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2) gsmSSF isin the state "Monitoring", because at least one EDP was armed, or a CalllnformationReport or
ApplyChargingReport was requested;or gsmSSF isin the state "Idl€", because no EDPs were armed and neither a
CalllnformationReport or an ApplyChargingReport was requested.

The gsmSSF isin state "Waiting for instructions'. The gsmSSF transits to state "Idl€" in case no EDPs are armed and no
outstanding report requests are present. The gsmSSF transits to state "Monitoring” if at least one EDP isarmed, or if
thereis at least one outstanding report request. Basic call processing is resumed.

9.13.3.2 Error handling

Operation related error handling is not applicable, due to class 4 operation.

9.14  DisconnectForwardConnection procedure

9.14.1 General description
This operation is used in the following two cases:
a) To clear aconnection to an gsmSRF:

this operation is used to explicitly disconnect a connection to a resource (gsmSRF) established previously with a
ConnectToResource operation. It is used for aforward disconnection from the gsmSSF. An aternative solution is
the backward disconnect from the gsmSRF, controlled by the " DisconnectFroml PForbidden" parameter in the
PlayAnnouncement and PromptAndCollectUserl nformation operations,

b) To clear aconnection to an assisting SSF:

this operation is sent to the non-assisting gsmSSF involved in an assist procedure. It is used to disconnect the
temporary connection between the gsmSSF and the assisting SSF, and the assisting SSF and its associated
gsmSRF.

9.14.1.1 Parameters

None.

9.14.2 Spare

9.14.3 Responding entity (gsmSSF)

9.14.3.1 Normal procedure
gsmSSF preconditions:
1) Cadl origination attempt has been initiated.
2) Basic cal processing has been suspended at a DP.

3) The gsmSSF isin the state "Waiting for End of User Interaction” or "Waiting for End of Temporary
Connection™.

gsmSSF postconditions:
1) The connection to the gsmSRF or assisting SSF is released.
2) The gsmSSF iswaiting for instructions.

The receipt of DisconnectForwardConnection results in disconnecting the assisting SSF or the PE containing the
gsmSRF from the concerned call. It does not release the connection from the gsmSSF back to the end user.
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This operation is accepted in the gsmSSF states "Waiting for End of Temporary Connection” or "Waiting for End of
User Interaction”. On receipt of this operation in these states, the gsmSSF shall perform the following actions:

- release the connection to the assisting SSF or the relay gsmSRF;

- the gsmSSF resetstimer Tgr;

- the gsmSSF goes to state "Waiting for Instructions”.
The DisconnectForwardConnection operation contains no parameters.

NOTE: The successful disconnection to the gsmSRF causes a state transition in the gsmSRF to "Idle". A current
order (PlayAnnouncement or PromptAndCollectUserInformation) is cancelled and any queued order is
discarded.

9.14.3.2 Error handling

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.

9.15 EstablishTemporaryConnection procedure

9.15.1 General description

This operation is used to create a connection between a gsmSSF and an assisting SSF as part of a service assist
procedure. It can aso be used to create a connection between a gsmSSF and a gsmSRF, for the case where the gsmSRF
existsin a separately addressable PE (an IP).

Note that assistingSSPIPRoutingAddress should contain routing digits, a correlationl D and an scflD when atemporary
connection is to be established between PLMNs and no bilateral agreement exists between the involved network
operators to transfer correlationID and SCFiD as separate parameters.

9.15.1.1 Parameters

- assistingSSPIPRoutingAddress:

This parameter indicates the destination address of the gsmSRF or assisting gsmSSF for assist procedure. The
"assi stingSSPI PRoutingAddress" may contain embedded within it, a"correlationID" and "scfID", but only if
"correlationID" and "scfID" are not specified separately.

- correlationlD:

This parameter is used by the gsmSCF to associate the dialogue created from the assisting SSF (or the gsmSRF)
to the gsmSCF with the Initial DP from the gsmSSF. The "correlationID" is used only if the correlation ID is not
embedded in the "assistingSSPI PRoutingAddress”. The network operators have to decide about the actual
mapping of this parameter on the signalling system.

- scfID:

This parameter indicates the gsmSCF identifier and enables the assisting SSF to identify which gsmSCF the
AssistRequestinstructions should be sent to. The "scfID" is used only if the SCF ID is not embedded in the
"assistingSSPIPRoutingAddress®. The network operators have to decide about the actual mapping of this
parameter on the signalling system.

- servicelnteractionl ndicatorsTwo:

This parameter contains an indicator sent from the gsmSCF to the gsmSSF for control of the through connection
to the Calling Party.
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9.15.2 Spare

9.15.3 Responding entity (gsmSSF)

9.15.3.1 Normal procedure
gsmSSF preconditions:
1) Cal origination attempt has been initiated.
2) BCSM has been suspended at a DP.
3) The gsmSSF waits for instructions.
gsmSSF postconditions:
1) The gsmSSF performs the call processing actions to route the call to the assisting SSP or IP.
2) The gsmSSF waits for end of temporary connection.

On receipt of this operation in the gsmSSF state "Waiting for Instructions®, the gsmSSF has to perform the following
actions:

- resetthe Tggr t0 Tepes
- route the call to gsmSRF or assisting gsmSSF using "assistingSSPIPRoutingAddress’;
- naCarrierInformation:

This parameter contains carrier identification code and carrier selection type to be used by gsmSSF for routing a
call to acarrier.

- naQlilnfo:

This parameter contains originating line information which identifies the charged party number type to the
carrier.

- naChargeNumber:

This parameter identifies the chargeable number for the usage of a carrier.

9.15.3.2 Error handling

Until the connection setup has been accepted by the assisting SSP/IP, al received failure indications from the network
on the ETC establishment shall be reported to the gsmSCF as ETC error ETCFailed (e.g., busy, congestion). The
operation timer for ETC shall be longer then the maximum allowed time for the signalling procedures to accept the
connection.

NOTE: The connection setup may fail if CorrelationlD or SCFiD are not supported as separate | SUP parameters.
The error ETCFailed will be returned if SCFiD or Correlationl D are not supported in the gsmSSF.

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.
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9.16 Spare

9.17 EventReportBCSM procedure

9.17.1 General description

This operation is used to notify the gsmSCF of acall related event previously requested by the gsmSCF in an
RequestReportBCSM Event operation. The monitoring of more than one event could be requested with a
RequestReportBCSM Event operation, but each of these requested eventsis reported in a separate EventReportBCSM
operation.

9.17.1.1 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 RouteSelectFailure it will contain the "FailureCause", if available.
For O-Busy it will contain the "BusyCause", if available.

If the busy event istriggered by an | SUP release message, 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 aMAP error, for example : Absent subscriber, received from the HLR, the MAP
cause is mapped to the corresponding | SUP rel ease cause.

Note: If no BusyCause is received, the gsmSCF should assume busy.
For T-Busy it will contain the "BusyCause", if available.

If the busy event istriggered by an | SUP release message, the BusyCause is a copy of the ISUP release cause, for
example: Subscriber absent, 20 or User busy, 17.

If the Busy event istriggered by a MAP error, for example : Absent subscriber, received from the HLR, the MAP
cause is mapped to the corresponding | SUP rel ease cause.

Note: If no BusyCause is received, the gsmSCF should assume busy.

If the busy event istriggered by call forwarding at the GM SC, the BusyCause reflects the forwarding reason (Subscriber
Absent, 20 or User busy, 17). The eventSpecificlnformationBCSM will aso contain the Call Forwarded indication.

For O-NoAnswer it will be empty.
For T-NoAnswer it may contain the CallForwarded indication.

If the no answer event istriggered by an I SUP release message or expiry of the CAMEL timer TNRYy, the
eventSpecificlnformationBCSM will be empty.

If the no answer event istriggered by call forwarding at the GM SC, the eventSpecificlnformationBCSM will contain the
CallForwarded indication.

For O- or T-Answer it will be empty.

For O- or T-Disconnect it will contain the "releaseCause”, if available.

- leglD:
This parameter indicates the party in the call for which the event is reported. gsmSSF will use the option
"receivingSidel D" only.
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- receivingSidel D:
If not included, the following defaults are assumed:
"leglD" = 1 for the events O-Abandon and T-Abandon,

"leglD" = 2 for the events RouteSel ectFailure, O-Busy, O-NoAnswer, O-Answer, T-Busy, T-NoAnswer, and
T-Answer.

The "leglD" parameter shall always be included for the events O-Disconnect and T-Disconnect.

- miscCallInfo:
This parameter indicates DP related information.

- messageType:
This parameter indicates whether the message is a request, i.e. resulting from a RequestReportBCSM Event
with "monitorMode" = "interrupted”, or anotification, i.e. resulting from a RequestReportBCSM Event with
"monitorMode" = "notifyAndContinue".

9.17.2 Invoking entity (QsSmSSF)

9.17.2.1 Normal procedure
gsmSSF preconditions:

(1) The gsmSSF shall be in the state "Monitoring"; or the gsmSSF may be in state "Waiting for Instructions' if the
Disconnect DP is armed and encountered; or the gsmSSF may be in any state if the Abandon DP is armed and
encountered.

(2) The BCSM proceeds to an EDP that is armed.
gsmSSF postconditions:

(1) The gsmSSF stays in the state "Monitoring” if the message type was notification and there are still EDPs armed
or a CallnformationReport or ApplyChargingReport requested.

(2) The gsmSSF movesto the state "ldle" if the message type was notification and there are no more EDPs armed, or
no CalllnformationReport or ApplyChargingReport is requested.

(3) The gsmSSF moves to the state "Waiting for Instructions” if the message type was request. Call processing is
interrupted.

If aEDP-R is met that causes the release of the related leg all EDPs related to that leg are disarmed and the event is
reported via EventReportBCSM.

9.17.2.2 Error handling

In case the message type is request, on expiration of T before receiving any operation, the gsmSSF aborts the
interaction with the gsmSCF and instructs the GM SC/M SC to handle the call according to the Default Call Handling
parameter of the valid CSl.

Operation related error handling is not applicable, due to class 4 operation.

9.18  FurnishCharginglnformation procedure

9.18.1 General description

This operation is used to send charge related information to alogical call record. Thislogical call record is CAMEL
specific. Thefirst FCI of acall leg leadsto the generation of alogical call record. Receipt of subsequent FCIs on the
same leg shall overwrite the contents of the logical call record. When additional FCls are to be used an EDP-R shall be
armed in order to be able to apply FCI before the termination of the call record generation.
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If an FCI operation isreceived for the called party when the gsmSSF isin 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,

- O_Answer,

- Terminating_Attempt_Authorised, or
- T_Answer

If an FCI 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.

9.18.1.1 Parameters

- FCIBillingChargingCharacteristics:
This parameter contains the following sub-parameters;

- FCIBCCCAMELsequencel:
This parameter contains the following sub-parameters;

- FreeFormatData
This parameter indicates free-format billing and/or charging characteristics.

- PartyToCharge
This parameter indicates the party to bill and/or charge.

9.18.2 Spare

9.18.3 Responding entity (gsmSSF)

9.18.3.1 Normal procedure

gsmSSF preconditions:

(1) gsmSSF State "Waiting for Instructions” or
gsmSSF State "Waiting for End of User Interaction™ or
gsmSSF State "Waiting for End of Temporary Connection” or
gsmSSF state "Monitoring"

gsmSSF postcondition:

(1) No FSM state transition.

On receipt of this operation the SSF performs actions to create the call record if necessary, and writes the free-format
information carried in the operation into the call record. Note that an FCI operation will create aLogical Call Data
Record (CDR) if such arecord does not already exist for the indicated leg. Subsegquent FCI operations received for a
given leg, before a disconnection event has been received from or propagated to that leg, will overwrite the data
previoudly written in the free-format CDR field.

The Logical CDRs will be associated for a given call into one or more physical CDRS, as specified in GSM 12.05.
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A logical CDR is output when a disconnection event is propagated to the Leg associated with it, or when a Connect
operation to create a connection to a Follow-on Called Party is received. |.e. subsequent FCls indicating the calling leg
(legl) override data from previously received FCI(s) indicating that calling leg during that entire call or call attempt.
Subsequent FClsindicating the called leg (leg2) override any previously received data from an FCI indicating that
called leg until the called leg representing that particular called party number is released from or releases the call. When
anew called party is created as a result of afollow-on call, and an FCI indicating the called leg is received, then anew
CAMEL Logical CDR iscreated for that portion of the call. From then on, any subsequent FCIs for the called party
override the data from any previous FCI for the called leg presenting that particular called party number; however,
CAMEL Logical CDR(s) that have been output already are not affected.

It should be noted that no CAMEL Logical CDR isoutput at the end of a user interaction.

9.18.3.2 Error handling

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.

9.19 InitialDP procedure

9.19.1 General description

This operation is sent by the gsmSSF after detection of a TDP-R in the BCSM, to request the gsmSCF for instructions to
complete the call.

9.19.1.1 Parameters
- serviceKey:

This parameter identifies for the gsmSCF unambiguously the requested IN service. It is used to address the
correct application/SLP within the gsmSCF (not for gsmSCF addressing).

- caledPartyNumber:

This parameter contains the number used to identify the called party in the forward direction, e.g. the Called
party number of ISUP (see ETS 300 356-1 [3]). This parameter shall be sent only in the Mobile Terminating and
Mobile Forwarding cases.

- calingPartyNumber:

This parameter carries the calling party number to identify the calling party or the origin of the call. The
encoding of the parameter is defined in ETS 300 356-1 [3].

- calingPartysCategory:

Indicates the type of calling party (e.g., operator, pay phone, ordinary subscriber).
- originaCaledPartyID:

This parameter carriesthe dialled digitsif the call has met call forwarding on the route to the gsmSSF.
- locationNumber:

This parameter is used to convey the geographical area address for mobility services. It is used when
"callingPartyNumber" does not contain any information about the geographical location of the calling party (e.g.,
origin dependent routing when the calling party is a mobile subscriber).
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- bearerCapability:
This parameter indicates the type of the bearer capability connection to the user:
- bearerCap:
This parameter contains the value of the ISUP User Service Information parameter.

The parameter "bearerCapability" shall only be included in the Initial DP operation in 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 the "bearerCap"
shall contain the value of the User Service Information Prime parameter.

- eventTypeBCSM:
This parameter indicates the armed BCSM DP event, resulting in the Initial DP operation.
- redirectingPartyl D:
This parameter indicates the directory number the call was redirected from.
- redirectionlnformation:
It contains forwarding related information, such as redirecting counter.
- iPSSPCapabilities:

I ndicates which gsmSRF resources supported within the VM SC/GM SC the gsmSSF resides in are attached and
available.

- additional CallingPartyNumber:
The calling party number provided by the access signalling system of the calling user.
- highlayerCompatibility:

This parameter indicates the type of the high layer compatibility, which will be used to determine the ISDN-
teleservice of aconnected ISDN terminal. For encoding, DSS1 (see ETS 300 403-1 [4]) is used.

- iMSI:
IMSI of the mobile subscriber for which the CAMEL service isinvoked. For encoding see GSM 09.02 [14].
- subscriberState:

The state of the mobile subscriber for which the CAMEL service isinvoked. The possible states are Busy, Idle,
Not reachable and Not provided from VLR. For encoding see GSM 09.02 [14].

- locationlnformation:

This parameter indicates the whereabouts of the MS, and the age of the information defining the whereabouts.
For encoding see GSM 09.02 [14].

- ext-BasicServiceCode:
Indicates the Basic Service Code. For encoding see GSM 09.02 [14].
- callReferenceNumber:

This parameter gives the network call reference number assigned to the call by the GMSC/M SC. For encoding
see GSM 09.02 [14].

- mscAddress:
This parameter gives the mscld assigned to the GMSC/MSC. For encoding see GSM 09.02 [14].
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- calledPartyBCDNumber:

This parameter contains the number used to identify the called party in the forward direction. It may also include
service selection information, including Oand # digits. This parameter shall be sent only in the MO case.

- 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 the call will be forwarded due to GSM
supplementary service call forwarding in the GM SC.

- naCarrierlnformation:

This parameter contains the carrier identification code and carrier selection type 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 forwarded call.

- gmscAddress:

This parameter gives the mscld assigned to the GM SC. For encoding see GSM 09.02 [14].
9.19.2 Invoking entity (gsSmSSF)

9.19.2.1 Normal procedure
gsmSSF preconditions:
1) A Call attempt has been initiated.
2) An event has been detected at a DP.
gsmSSF postcondition:
1) A control relationship has been established and the gsmSSF waits for instructions from the gsmSCF.

The address of the gsmSCF the Initial DP operation shall be sent to is fetched from the valid CSl. The gsmSSF provides
all available parameters.

A control relationship is established to the gsmSCF. The gsmSSF application timer T o is set when the gsmSSF sends
Initia DP for requesting instructions from the gsmSCF. It is used to prevent from excessive call suspension time.
9.19.2.2 Error handling

If the destination gsmSCF is not accessible then the gsmSSF instructs the GM SC/M SC to handle the call according to
the Default Call Handling parameter of the valid CSl.

On expiration of Tggr before receiving any operation, the gsmSSF aborts the interaction with the gsmSCF and instructs
the GMSC/VM SC to handle the call according to the Default Call Handling parameter of the valid CSl.

If the calling party abandons after the sending of Initial DP, then the gsmSSF aborts the control relationship after the first
answer message from the gsmSCF has been received.

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.
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9.19.3

9.20

9.21

9.21.1

This operation is used for inband interaction with a GSM user.

9.2111

Spare
Spare

PlayAnnouncement procedure

General description

Parameters

informationT oSend:
This parameter indicates an announcement, or atone to be sent to the end user by the gsmSRF.

- inbandinfo:
This parameter specifies the inband information to be sent.

messagel D:
This parameter indicates the message(s) to be sent, this can be one of the following:

- elementaryMessagel D:
This parameter indicates a single announcement.

- text:
This parameter indicates a text 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.

- variableMessage:
This specifies an announcement with one or more variable parts.

numberOf Repetitions:
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/repeated.
ZERO indicates endless repetition.

interval:

This parameter indicates the time interval in seconds between repetitions, i.e. the time between the end of
the announcement and the start of the next repetition. This parameter shall only be used when the number
of repetitionsis greater than one.

- 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. ZERO indicates infinite
duration.

disconnectFroml PForbidden:
This parameter indicates whether or not the gsmSRF shall be disconnected from the user when al information
has been sent.

requestAnnouncementCompl ete;
This parameter indicates whether or not a SpecializedResourceReport shall be sent to the gsmSCF when all
information has been sent.
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9.21.2 Spare

9.21.3 Responding entity (gsmSRF)

9.21.3.1 Normal procedure
gsmSRF precondition:

1) The gsmSRF isin the state " Connected”; or in the state "User Interaction™ if the gsmSRF received previously an
operation from the gsmSCF.

gsmSRF postconditions:

1) The gsmSRF sends the information to the user as indicated by "informationToSend".
2) The gsmSRF moves to the state "User Interaction™; or

remains in the same state.

3) If dl information has been sent and "ReguestAnnouncementComplete” was set TRUE, the gsmSRFsends a
SpecializedResourceReport operation to the gsmSCF.

4) If al information has been sent and " disconnectFroml PForbidden” was set FAL SE, the gsmSRF disconnects
from the user.

The announcement sent to the end-user is ended in the following conditions:

- if neither "duration” or "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 either condition is satisfied (whatever comes first).

9.21.3.2 Error handling

If a Cancel operation is received before or during the processing of the operation then the operation isimmediately
cancelled and the error "Cancelled” is reported to the gsmSCF.

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.

9.22 PromptAndCollectUserInformation procedure

9.22.1 General description

This operation is used to interact with the calling party in order to collect information.

9.22.1.1 Parameters
- collectedinfo:
- collectedDigits:
- minimumNbOfDigits:

If this parameter is missing, the default value is defined to be 1. The "minimumNbOfDigits" specifiesthe
minimum number of valid digits to be collected.
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maximumNbOfDigits:

This parameter shall always be present and specifies the maximum number of valid digits to be collected.
The following applies:
"maximumNbOfDigits’ = "minimumNbOfDigits".

endOfReplyDigit:
This parameter indicates the digit(s) used to signal the end of input, and can be one or two digits.
In case the "maximumNbOfDigits" > "minimumNbOfDigits" the following applies:
If "endOfReplyDigit" is not present, the end of input is indicated:
- when the inter-digit timer expires; or
- when the number of valid digits received equals the "maximumNbOfDigits".
If "endOfReplyDigit" is present, the end of input is indicated:
- when theinter-digit timer expires; or
- when the end of reply digit is received; or
- when the number of valid digits received equal s the "maximumNbOfDigits".

When the end of input is attained, the collected digits are sent from gsmSRF to the gsmSCF. 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 specified as being erroneous.

cancelDigit:

If this parameter is present, the cancel digit(s) can be entered by the user to request a possible retry. This
parameter can be one or two digits. All digits already received by the gsmSRF are discarded and the same
PromptAndCollectUserlnformation 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,
the user is not able to request a possible retry.

startDigit:

If this parameter is present, the start digit indicates the start of the valid digitsto be collected. The digits
that are received by the gsmSRF before this start digit is received, are discarded and are not considered to
be valid. This parameter can be one or two digits.

If this parameter is not present, all received digits are considered to be valid.

When the end of input is attained, the collected digits are sent from gsmSRF to the gsmSCF, including the
‘startDigit’ if received by the gsmSRF.

firstDigitTimeOut:

If this parameter is present, the first digit should be received by the gsmSRF before the first-digit timer
expiration. If the first digit is not received before first-digit timer expiration, the input is regarded to be
erroneous. After receipt of the first valid or invalid input digit, the corresponding first-digit timer is
stopped.

If this parameter is not present, then the gsmSRF uses a default value for the first-digit timer.

If "startDigit" is present, the first-digit timer is stopped after the start digit isreceived.
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- interDigitTimeOut:

If this parameter is present any subsequent valid or invalid digit, should be received by the gsmSRF
before the inter-digit timer expires. As aresult the inter-digit timer is reset and restarted.

If a subseguent valid or invalid digit is not received before the inter-digit timer expires and the number of
received valid digitsis less than the "minimumNbOfDigits", the input is regarded 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 the "minimumNbOfDigits", and less than or equal to the
"maximumNbOfDigits", the input is regarded to be successful.

If the "interDigitTimeOut" is not present, then the gsmSRF uses a default value for the inter-digit timer.
- errorTreatment:

This optional parameter defines what specific action should be taken by the gsmSRF in the event of error
conditions occurring. The default value is stdErrorAndinfo.

- interruptableAnnind:
This parameter is optional, where the default value is TRUE.

If this parameter is TRUE, the announcement is interrupted after the first valid or invalid digit is received
by the gsmSRF. If the announcement is interrupted, a possible start-digit timer will not apply anymore.
However, if the announcement has not been interrupted, a possible start-digit timer is started after the
announcement has been finished.

If this parameter is present and explicitly set to FALSE, the announcement will not be interrupted after the
first digit isreceived 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 possible start-digit
timer is started after the announcement has been finished.

- voicelnformation:

This parameter is optional, where the default value is FALSE. If the "voicel nformation” parameter is
FALSE, dl valid or invalid digits are entered by DTMF.

If this parameter is present and explicitly set to TRUE, the calling user isrequired to provide al valid or
invalid information by speech. The gsmSRF will perform voice recognition and translation of the
provided information into digits. A possible end of reply digit will also have to be provided by speech.

- voiceBack:

This parameter is optional, where the default value is FALSE. If the "voiceBack" parameter is FALSE, no
voice back information is given by the gsmSRF.

If this parameter is present and explicitly set to TRUE, the valid input digits received by the gsmSRF will
be announced back to the calling user immediately after the end of input isreceived. The invalid input
digits will not be announced back to the calling user. A possible end of reply digit is hot voiced back.

disconnectFroml PForbidden:

This parameter indicates whether the gsmSRF should initiate disconnection to the gsmSSF after the interaction
has been completed. If the parameter is not present or set to TRUE, the gsmSRF shall not initiate disconnection.

informationToSend:

This parameter indicates an announcement or tone to be sent to the end user by the gsmSRF.
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- inbandInfo:

This parameter specifies the inband information to be sent.

- messagelD:

This parameter indicates the message(s) to be sent, this can be one of the following:

elementaryM essagel D:
This parameter indicates a single announcement.
text:

This parameter indicates a text 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/repeated.
ZERO indicates endless repetition.

- interval:

This parameter indicates the time interval in seconds between repetitions, i.e. the time between the end of
the announcement and the start of the next repetition. This parameter can only be used when the number
of repetitionsis greater than one.

- 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. ZERO indicates infinite
duration.

- digitsResponse:

This parameter contains the information collected from the end-user.
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9.22.2 Spare

9.22.3 Responding entity (gsmSRF)

9.22.3.1 Normal procedure
gsmSRF precondition:

1) The gsmSRF isin the state "Connected"”, or in state "User Interaction” if the gsmSRF received previously an
operation from the gsmSCF.

gsmSRF postconditions:
1) The gsmSRF has sent the information to the end-user asindicated 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” was set to FAL SE, the gsmSRF initiates a bearer channel disconnect to the
gsmSSF and the gsmSRF moves to the state "I dle".

4) Otherwise the gsmSRF moves to the state "User Interaction”; or remainsin the same state.
The announcement is sent to the end-user is ended in the following conditions:

- if neither "duration” or "numberOfRepetitions’ is specified, then the network specific announcement ending
conditions shall apply; or

- if "numberOfRepetitions’ is specified, when al repetitions have been sent; or

- if "duration" is specified, when the duration has expired. The announcement is repeated until this conditionis
met; or

- if "duration” and "numberOfRepetitions" is specified, when either condition is satisfied (whatever comes first).

The above conditions are overruled if the parameter "interruptableAnnind" is not set to FALSE and the end-user has
responded with a digit during the sending of the announcement. In this case the announcement is ended immediately.

The parameter "errorTreatment” specifies how the gsmSRF shall treat the error " ImproperCallerResponse”. The default
value "stdErrorAndinfo" means that the error shall be reported to gsmSCF as specified in Clause 8. 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. The value "repeatPrompt™ indicates that no error shall be reported to the gsmSCF but
the prompt shall be repeated to the end-user. The last two procedures shall only be done once per PromptAndCollect-
UserInformation operation.

The receipt of any 'endOfInput’ condition (maximumNbOfDigits, endOfReplyDigit, cancel Digit, firstDigitTimeout,
interDigitTimeout) terminates immediately the ongoing input.

NOTE: In other words when e.g. an endOfReplyDigit is received, the receipt of a subsequent cancelDigit will not
be processed anymore.

9.22.3.2 Error handling

If a Cancel operation is received before or during the processing of the operation then the operation is immediately
cancelled and the error " Cancelled” is reported to the invoking entity.

Generic error handling for the operation related errorsis described in Clause 8, the TCAP services which are used for
reporting operation errors are described in Clause 10.
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9.23 ReleaseCall procedure

9.23.1 General description

This operation is used to tear down by the gsmSCF an existing call at any phase of the call for al partiesinvolved in the
call. The operation can only be sent within a control relationship and is not allowed in a monitor relationship. This
operation shall not be sent to an assisting gsmSSF.

9.23.1.1 Parameters
- Cause

A number giving 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 partiesin the call or to fill in the "cause" in the release

message.
9.23.2 Spare

9.23.3 Responding entity (gsmSSF)

9.23.3.1 Normal procedure
gsmSSF preconditions:
1) State "Waiting for Instructions'; or State "Monitoring".
gsmSSF postcondition:

1) "ldle", after sending any outstanding CalllnformationReport. Possible armed EDPs are ignored. All connections
and resources related to the call are released.

9.23.3.2 Error handling

Operation related error handling is not applicable, due to class 4 operation.

9.24  Spare

9.25 RequestReportBCSMEvent procedure

9.25.1 General description

This operation is used to request the gsmSSF to monitor for a call-related event (e.g., BCSM events such as busy or no
answer), then send a notification back to the gsmSCF when the event is detected.

9.25.1.1 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. Values collectedinfo and
termAttemptAuthorized are not valid for the RequestReportBCSM Event operation.
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- monitorMode:

This parameter indicates how the event should be reported. When the "monitorMode" is "interrupted”, the
event shall be reported as arequest, if the "monitorMode" is " notifyAndContinue”, the event shall be reported
asanotification, if the "monitorMode" is "transparent”, the event shall not be reported.

- leglD:

This parameter indicates the party in the call for which the event shall be reported. gsmSCF will use the
option "sendingSidel D" only.

- sendingSidel D:
If not included, the following defaults are assumed for LegID:
"leglD" = 1 for the events O-Abandon and T-Abandon,

"leglD" = 2 for the events RouteSelectFailure, O-Busy, O-NoAnswer, O-Answer, , T-Busy, T-NoAnswer,
and T-Answer.

The "leglD" parameter shall always be included for the events O-Disconnect and T-Disconnect.
- dPSpecificCriteria:
This parameter indicates information specific to the DP to be armed.
- applicationTimer:

This parameter indicates the NoAnswer timer value for the NoAnswer event. If the user does
not answer the call within the allotted time the gsmSSF reports the event to the gsmSCF. The timer shall be shorter than
the network NoAnswer timer.

9.25.2 Spare

9.25.3 Responding entity (gsmSSF)

9.25.3.1 Normal procedure
gsmSSF precondition:;
1) A control relationship exists between the gsmSSF and the gsmSRF-.
2) The gsmSSF isin either the state "Waiting for Instructions’ or the state "Monitoring".

NOTE: In state "monitoring" only requests to disarm detection points (with MonitorM ode set to " Transparent") or
send notifications of events (with MonitorMode set to "NotifyAndContinue") shall be accepted.

gsmSSF postconditions:
1) Therequested EDPs have been armed as indicated.

2) Previoudly 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 remainsin the same state, unless all EDPs have been disarmed and no Calll nformationReport or
ApplyChargingReport has been requested; in the latter case the gsmSSF moves to the state "Idle".

9.25.3.2 Error handling

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.
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9.26 ResetTimer procedure

9.26.1 General description

This class 2 operation is used by the gsmSCF to refresh the T g application timer, in order to avoid the Tggr time-out
at the gsmSSF.

9.26.1.1 Parameters
- timerValue:
This parameter specifies the value to which the T g timer isto be set.
- timerlD:

This parameter has a default value identifying the Tggr timer.

9.26.2 Spare

9.26.3 Responding entity (gsmSSF)

9.26.3.1 Normal procedure
gsmSSF preconditions:
1) Cadll origination attempt has been initiated.
2) Basic call processing has been suspended at a DP.

3) ThegsmSSF isin the "Waiting for Instruction" state or in the "Waiting for End of User Interaction" state or in
the "Waiting for End of Temporary Connection" state.

gsmSSF postconditions:
1) The Tgge timer has been reset.

2) The gsmSSF remainsin the same state.

9.26.3.2 Error handling

Generic error handling for the operation related errorsis described in Clause 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.

9.27  SendCharginginformation procedure

9.27.1 General description

This operation is used to instruct the gsmSSF on the advice of charge information to be sent by the gsmSSF. The SCI
operation may be invoked on multiple occasions.

9.27.1.1 Parameters
- sCIBillingChargingCharacteristics:
This parameter is a choice between two lists of information.

Thefirst list shall only be sent before an answer event has been detected from the current Called Party,
Temporary Connection or connection to an SRF. It contains the following parameters:
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- aOCBeforeAnswer:
Thisisalist of the following information:

aOClnitial:

Thisisaset of GSM Charge Advice Information elements, as defined in GSM 02.24 [25], and these CAl
elements are sent by the gsmSSF to the MS when an ANSWER is received and a tariff switch has not yet
occurred.

a0OCSubsequent:
Thislist may indicate the following information:
- CAlElements

Thisisaset of GSM Charge Advice Information elements, as defined in GSM 02.24 [25], and these
CAl elements are sent to the MS when Answer is detected and atariff switch has occurred previously,
or when Answer has previously been detected and a tariff switch occurs.

- tariffSwitchinterval:

This parameter indicates to the gsmSSF the time duration until the next tariff switch. The measurement
of the elapsed tariff switch period commencesimmediately upon successful execution of this
operation.

The second list in the Choice shall only be sent after an answer event has been detected from the current Called
Party, Temporary Connection or connection to an SRF. It contains the following parameters:

- aOCAfterAnswer:

Thislist may indicate the following information:

leglD:

cAlElements:

Thisisaset of GSM Charge Advice Information elements, as defined in GSM 02.24 [25], and these CAl
elements are sent to the M S by the gsmSSF when Answer is detected and atariff switch has occurred
previously, or when Answer has previously been detected and atariff switch occursin the call..

tariffSwitchlnterval:

This parameter indicates to the gsmSSF the time duration until the next tariff switch. The measurement of
the elapsed tariff switch period commences immediately upon successful execution of this operation.

This parameter indicates where the charging information shall be sent. The legID shall be set to 1.

9.27.2 Spare

9.27.3 Responding entity (gsmSSF)

9.27.3.1

Normal procedure

gsmSSF preconditions:

1) gsmSSF FSM State c: "Waiting for Instructions"; or

gsmSSF FSM State d: "Waiting for End of User Interaction™; or

gsmSSF FSM State e "Waiting for End of Temporary Connection”; or

gSMSSF FSM State f: "Monitoring".
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gsmSSF postcondition:
1) No state transition.

On receipt of this operation the gsmSSF performs actions to send the advice of charge information to the indicated Call
Partys MS.

If advice of chargeisto be provided to a GSM MS in conjunction with CSE control of call duration then the following
sequence of operations shall be sent from the gsmSCF to the gsmSSF in the following order, in the same TCAP TC-
CONTINUE component;

ApplyCharging; SendChargingl nformation

These operations will be processed sequentially by the gsmSSF, in the order that they are sent by the gsmSCF. Note also
that in this case parameter TariffSwitchlnterval may be present in either in the ApplyCharging operation or the
SendChargingl nformation operation, but not in both operations. It is recommended that it shall be transported in the
ApplyCharging operation.

The TariffSwitchinterval information received with either of these operations shall set the same tariff switch timer in the
gsmSSF, and this duration timer shall run from the time of successful operation execution.

9.27.3.2 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 8 and the TCAP services which are used
for reporting operation errors are described in Clause 10.

9.28 Spare

9.29  SpecializedResourceReport procedure

9.29.1 General description

This operation is used as the response to a PlayAnnouncement operation when the announcement completed indication
isset.

9.29.1.1 Parameters

None.

9.29.2 Invoking entity (gsmSRF)

9.29.2.1 Normal procedure
gsmSRF preconditions:
1) ThegsmSRF isin the state "User Interaction”.

2) A PlayAnnouncement operation is being executed for which the parameter " RequestAnnouncementCompl ete"
was set TRUE.

3) All information has been sent to the user.

ETSI



(GSM 09.78 version 7.1.0 Release 1998) 96 ETSI TS 101 046 V7.1.0 (2000-07)

gsmSRF postconditions:
1) The gsmSRF remainsin the same state.

2) If the "DisconnectFroml PForbidden” parameter was set FALSE, the SRSM initiates a bearer channel disconnect
seguence to the gsmSSF using the applicable bearer channel signalling system after sending the
SpecializedResourceReport operation to the gsmSCF. The gsmSRF moves to the state "Idle".

9.29.2.2 Error handling

Operation related error handling is not applicable, due to class 4 operation.

10 Services assumed from TCAP

10.1  Normal procedures

This subclause describes the procedures and TCAP primitives that shall be used for transmitting messages between
gsmSSF and gsmSCF under normal operation.

The CAP, as TC-user, uses only the structured dialogue facility provided by TCAP. The following situations can occur
when a message is sent between two physical entities:

- adialogue shall be established: the TC-user issuesa TC-BEGIN request primitive;
- adiaogue shall be maintained: the TC-user issues a TC-CONTINUE request primitive;

- adiaogue 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:

- basic end:

- operations leading to a termination of the control relationship can be transmitted by the gsmSCF with a
TC-END request primitive (basic) in case the gsmSCF is not interested in the reception of any ERROR or
REJECT components for these sent operations;

once the gsmSCF dial ogue resources have been rel eased any ERROR or REJECT components received
for these sent operations will be discarded by TC as described in ETS 300 287 [2]
(ITU-T Recommendation Q.774);

- if the gsmSCF entity has received an operation leading to the termination of the control relationship, a
TC-END request primitive (basic) with zero components can be sent from the gsmSCF;

- if the gsmSSF has no pending operations or reports to process and no armed detection points which could
be triggered, then a TC-END reguest primitive (basic) with zero components can be sent from the
gsmSSF;

- pre-arranged end:

in case of an entity being interested in possible ERROR or REJECT messages in response to sent operations
leading to atermination of the control relationship, the dialogue is ended with a TC-END request primitive
(pre-arranged end) after the last associated operation timer expires. The receiving entity shall end the
dialogue with a TC-END request primitive (basic or pre-arranged end) after successful processing of these
operations (i.e. the control relationship is terminated);
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10.1.1 gsmSSF-to-gsmSCF messages

10.1.1.1 gsmSSF related messages

A dialogue shall be established when the gsmSSF has finalised trigger processing and moves to the state Waiting for
Instructions. The relevant CAP operation, which can only be the Initial DP operation, shall be transmitted in the same

message.
For al other operations sent from the gsmSSF, the dialogue shall be maintained.

The dialogue shall no longer be maintained when the prearranged end condition is met in the gsmSSF. When the
gsmSSF makes a state transition to the state | dle, the dialogue is locally ended by means of a TC-END request primitive
with prearranged end.

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.

10.1.1.2 Spare

10.1.1.3 SSME FSM related messages
The following procedures shall be followed:

- the dialogue shall be maintained when the ActivityTest return result is sent;
10.1.2 gsmSCF-to-gsmSSF messages

10.1.2.1 SCSM FSM related messages

For subsequent operations sent from the SCSM FSM, the dialogue shall be maintained, i.e. al other operations are sent
after a dialogue was established from the gsmSSF (the gsmSCF has previously received a TC-BEGIN indication
primitive with an Initial DP 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.

10.1.2.2 SCME FSM related messages

The operations sent from the SCME FSM shall be issued according to the following procedures:

- thediaogue shall be maintained when the ActivityTest operation is sent;

10.1.3 gsmSCF-to/from-gsmSRF messages

A dialogue is established when the gsmSRF sends an AssistRequestInstructions operation to the gsmSCF. For al other
operations sent from the SRF, the dialogue shall be maintained.

The dialogue shall no longer be maintained when the prearranged end condition is met in both the gsmSRF and
gsmSCF. When the gsmSRF makes a transition to the SRF FSM state | dle (see ETS 300 374-1, [13]), the dialogue is
locally ended by means of a TC-END request 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 dialogueis locally ended by means of a TC-END request
primitive with prearranged end.
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Alternatively, the gsmSCF can send the last operation to the gsmSRF with a TC-END request primitive (basic end)
when the gsmSCF does not expect any further messages and is no longer interested in any possible error and reject

MESSages.

In the relay case, the gsmSRF-gsmSCF rel ationship uses the gsmSSF-gsmSCF TCAP 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.

10.2  Abnormal procedures

This subclause describes the procedures and TCAP primitives that shall be used for reporting abnormal situations
between gsmSSF and gsmSCF. The error cases are defined in Clause 8.

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;
- rejection of a TCAP component by the TC-user shall be reported with TC-U-REJECT request primitive;
- adiaogue shall be aborted by the TC-user with a TC-U-ABORT request primitive.

For abnormal situations detected by TCAP the same rules shall apply for transmission 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.

In error situations prearranged end shall not be used. In 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, 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 is to be sent or
not.

In case an entity receives a TC-END indication primitive and after all components have been considered, the gsmSSF is
not in a state to terminate the control 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
thefirst 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 according
to the abnormal procedures as specified in ETS 300 287 [2] (ITU-T Recommendation Q.774).

10.2.1 gsmSCF-to-gsmSSF/relay gsmSRF messages

Considering that both the gsmSSF and the 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 TCAP components shall be transmitted to the gsmSSF (and relayed as necessary
to the gsmSRF) respectively 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, the gsmSSF respectively gsmSRF shall abort the dialogue with a TC-U-ABORT reguest primitive.
10.2.2 gsmSSF/gsmSRF-to-gsmSCF messages

Operation errors and rejection of TCAP components shall be transmitted to the gsmSCF according to the following
rules:

- thediaogue 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;
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If the error processing in the gsmSSF/gsmSRF |eads to the case where the gsmSSF/gsmSRF is not able to process
further gsmSCF operations while the dialogue is to be maintained, the gsmSSF/gsmSRF aborts the dialogue with a
TC-U-ABORT request primitive.

The gsmSSF aborts a dialogue with a TC-U-ABORT request primitive if call release isinitiated by any other entity than
the gsmSCF and the gsmSSF has no pending ApplyChargingRepoers or CalllnformationReports nor any armed EDPs to
notify the gsmSCF of the call release.

10.3  Dialogue establishment

The establishment of an CAP dialogue involves two application processes as described in subclause 4.3, one that is the
dialogue-initiator and one that is the dialogue-responder.

AC negotiation may not be supported in all physical entities and/or all networks.
This procedure is driven by the following signals:
- aTC-BEGIN request primitive from the dialogue-initiator;
- aTC-BEGIN indication primitive occurring at the responding side;
- thefirst TC-CONTINUE indication primitive occurring at the initiating side or under specific conditions:
- aTC-END indication primitive occurring at the initiating side;
- aTC-U-ABORT indication primitive occurring at the initiating side;

- aTC-P-ABORT indication primitive occurring at the initiating side.

10.3.1 Sending of a TC-BEGIN request primitive

Before issuing a TC-BEGIN request primitive, SACF shall store the AC-name and if present the user-information
parameter.

SACF shall request the invocation of the associated operations using the TC-INVOKE service. See subclause 10.8 for a
description of the invocation procedure.

After processing of the last invocation request, SACF shall issue a TC-BEGIN request primitive.
The requesting side SACF then waits for a TC indication primitive and will not issue any other requests, except a
TC-U-ABORT reguest or a TC-END request with the release method parameter set to "pre-arranged release”.

10.3.2 Receipt of a TC-BEGIN indication
On receipt of a TC-BEGIN indication primitive, SACF shall:

- analyze the application-context-name included in the primitive and if it is supported, process any other indication
primitives received from TC as described in subclause 10.8.

Once all the received primitives have been processed, SACF does not accept any primitive from TC, except a
TC-P-ABORT indication.

If the application-context-name included in the primitive is not supported, issue a TC-U-ABORT request primitive. If an
aternative application-context can be offered its nameisincluded in the TC-U-ABORT request primitive.

NOTE: If the gsmSSF provides an AC which is not acceptable to the gsmSCF, then an aternate AC should not be
returned.
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10.3.3 Receipt of the first TC-CONTINUE indication

On receipt of the first TC-CONTINUE indication primitive for a dialogue, SACF shall check the value of the
application-context-name parameter. If this value matches the one used in the TC-BEGIN reguest primitive, SACF shall
process the following TC component handling indication primitives as described in subclause 10.8, otherwise it shall
issue a TC-U-ABORT request primitive.

10.3.4 Receipt of a TC-END indication

On receipt of a TC-END indication primitive in the dialogue initiated state, SACF shall check the value of the
application-context-name parameter. If this value matches the one used in the TC-BEGIN request primitive then the
SACF shall process the following TC component handling indication primitives as described in subclause 10.8,
otherwise it shall not be processed.

10.3.5 Receipt of a TC-U-ABORT indication

Receipt of a TC-U-ABORT indication primitive is described as part of user abort procedure (see subclause 10.6.2).

If the abort reason is application-context-name not supported, the responding side may propose an aternative
application-context-name in the TC-U-ABORT indication. If an alternative application context is proposed the receiving
entity shall check this name and if it can be supported a new dialogue may be established.

NOTE: If an dternate application context is offered to the gsmSSF, it should not attempt to establish a new
diaogue.
10.3.6 Receipt of a TC-P-ABORT indication

Receipt of a TC-P-ABORT indication primitive is described as part of provider abort procedure (see subclause 10.7.1).

10.4  Dialogue continuation

Once established the dialogue is said to be in a continuation phase.
Both application processes can request the transfer of CAP APDUs until one of them requests the termination of the
dialogue.

10.4.1 Sending entity

SACF shall process any component handling request primitives as described in subclause 10.8.

After processing the last component handling request primitive, SACF shall issue a TC-CONTINUE request primitive.

10.4.2 Receiving entity

On receipt of a TC-CONTINUE indication primitive SACF shall accept zero, one or several TC component handling
indication primitives and process them as described in subclause 10.8.

10.5 Dialogue termination

Both the dialogue-initiator and the dial ogue-responder have the ability to request the termination of a dialogue when no
dialogue is to be established or when a dialogue is ho longer to be maintained according to the rules as stated in
subclauses 10.1 and 10.2.

The dia ogue termination procedure is driven by the following events:
- aTC-END request primitive;

- aTC-END indication primitive.
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10.5.1 Sending of TC-END request

When the dialogue shall no longer be maintained, SACF shall process any component handling request primitives as
described in subclause 10.8.

After processing the last component handling request primitive (if any), SACF shall issue a TC-END request primitive
with the release method parameter set to "basic end” or "pre-arranged release”, according to the rules as stated in
subclauses 10.1 and 10.2.

When no dialogue is to be established, refer to subclauses 10.3.1 and 10.3.2.

10.5.2 Receipt of a TC-END indication

On receipt of a TC-END indication primitive, the SACF shall accept any component handling indication primitives and
process them as described in subclause 10.8.

After processing the last component handling primitive all dialogue related resources are released.

10.6 User Abort

Both the dialogue-initiator and the dial ogue-responder have the ability to abort a dialogue at any time.
The user abort procedure is driven by one of the following events:
- aTC-U-ABORT request primitive;

- aTC-U-ABORT indication primitive.

10.6.1 Sending of TC-U-ABORT request

After issuing a TC-U-ABORT request primitive, all dialogue related resources are released.

10.6.2 Receipt of a TC-U-ABORT indication

On receipt of a TC-U-ABORT indication all dialogue related resources are rel eased.

10.7 Provider Abort

TC hasthe ability to abort a dialogue at both the dialogue-initiator side and the dialogue-responder side.
The provider abort procedure is driven by the following event:

- aTC-P-ABORT indication primitive.
10.7.1 Receipt of a TC-P-ABORT indication

On receipt of a TC-P-ABORT indication, all dialogue related resources are rel eased.

10.8  Procedures for CAP operations

This subclause describes the procedures for CAP operations.

10.8.1 Operation invocation

SACF shall build an operation argument from the parameters received and request the invocation of the associated
operation using the TC-INVOKE procedure.
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10.8.2 Operation invocation receipt
On receipt of a TC-INVOKE indication primitive, SACF shall:

- if theinvoke ID isaready in use by an active operation, request the transfer of areject component using the
TC-U-REJECT request primitive with the appropriate problem code (duplicated invokel D);

- if the operation code does not correspond to an operation supported by the application-context, request the
transfer of areject component using the TC-U-REJECT request primitive, with the appropriate problem code
(unrecognized operation);

- if the type of the argument is not the one defined for the operation, request the transfer of a reject component
using the TC-U-REJECT request primitive, with the appropriate problem code (mistyped parameter);

- if the operation cannot be invoked because the dialogue is about to be rel eased, requests the transfer of areject
component using the TC-U-REJECT request primitive with the problem code (Initiating Rel ease);

- 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, SACF waits for
the corresponding response.
10.8.3 Operation response
For user confirmed operations, SACF shall:

- if no error indication isincluded in the response to aclass 1 or 3 operation, 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 a class 1 or 2 operation, construct an error parameter from the
parameters received and request its transfer using the TC-U-ERROR request primitive.

10.8.4 Receipt of a response

10.8.4.1 Receipt of TC-RESULT-NL indication
Onreceipt of a TC-RESULT-NL indication, SACF shall:

- request the transfer of areject component using the TC-U-REJECT request primitive, with the appropriate
problem code (mistyped parameter).

10.8.4.2 Receipt of TC-RESULT-L indication
Onreceipt of aTC-RESULT-L indication, SACF shall:

- if the type 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.
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10.8.4.3 Receipt of TC-U-ERROR indication
On receipt of a TC-U-ERROR indication, SACF shall:

- if theerror code is not defined for the SACF or is not one associated with the operation referred to by the invoke
identifier, request the transfer of areject component using the TC-U-REJECT request primitive, with the
appropriate problem code (unrecognised error or unexpected error);

- if the type of the error parameter is not the one defined for this error, request the transfer of areject component
using the TC-U-REJECT request primitive, with the appropriate problem code (mistyped parameter);

- otherwise, accept the TC-U-ERROR indication primitive.

10.8.4.4 Receipt of TC-U-REJECT indication

On receipt of a TC-U-REJECT indication primitive which affects a pending operation, SACF shall accept the
TC-U-REJECT indication primitive.

10.8.4.5 Receipt of a TC-L-REJECT indication

This event occurs when the local TC detects a protocol error in an incoming component which affects an operation.

On receipt of a TC-L-REJECT indicating "return result problem, return result unexpected”, SACF shall inform the
application process.

On receipt of a TC-L-REJECT indicating "return error problem, return error unexpected”, SACF shall inform the
application process.

When the problem code indicates a general problem, it is considered that the event cannot be related to an active
operation even if the invoke ID is provided by TC. Thisis becauseit is unclear whether the invoke ID refersto alocal or
remote invocation. The behaviour of SACF in such a case is described in subclause 10.8.5.3.

10.8.4.6 Receipt of a TC-L-CANCEL indication
On receipt of a TC-L-CANCEL indication, the SACF shall:
- if the associated operation isa 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 aready 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.

10.8.5 Other events

This subclause describes the behaviour of SACF on receipt of a component handling indication primitive which cannot
be related to any operation or which does not affect a pending one.

10.8.5.1 Receipt of a TC-U-REJECT

On receipt of a TC-U-REJECT indication primitive, which does not affect an active operation (i.e. indicating areturn
result or return error problem), it is up to the application process to abort, continue or terminate the dialogue, if not
aready terminated by the sending application process according to the rules as stated in subclause 10.2. Thisisaso
applicable for invoke problems related to a class 4 linked operation.
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10.8.5.2 Receipt of a TC-R-REJECT indication

On receipt 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 subclause 10.2.

10.8.5.3 Receipt of a TC-L-REJECT indication
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.

10.8.5.4 Receipt of a TC-NOTICE indication

Thisinforms the SACF that a message cannot be delivered by the Network Layer, this can only occur if the Return
Option has been set (see subclause 10.9.1.8). It isfor the application process to decide whether to terminate the dialogue
or retry.

10.9 Mapping on to TC services

10.9.1 Dialogue control

The TC-UNI service is not used by CAP.

10.9.1.1 Destination address

This parameter is set by the dialogue initiating application process, and may optionally be modified by the responding
dialogue in the first backward TC-CONTINUE.

10.9.1.2 Originating address

This parameter is set by the dialogue initiating application process.

10.9.1.3 Dialogue ID

The value of this parameter is associated with the CAP invocation in an implementation dependent manner.

109.14 Application-context-name

The application-context-name parameter is set by SACF as defined in subclause 6.4.

10.9.1.5 User information

This parameter may be used by both initiating and responding application processes. The receiving side may ignore this
parameter if received. The User Information parameter shall be encoded in accordance with the definition provided in
Q.773 (section 3.2) and the definition of EXTERNAL type provided in X.690 [21], with the restriction that an Object
Identifier shall always be present to identify the user information and the entity which sent it.

10.9.1.6 Component present

This parameter is used by SACF as described in ETS 300 287 [2] (ITU-T Recommendation Q.771).

10.9.1.7 Termination

The value of the release method parameter of the TC-END request primitive is set by SACF according to therules as
stated in subclauses 10.1 and 10.2.
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10.9.1.8 Quality of service
The quality of service of TC request primitivesis set by the SACF to the following value:

- sequencing requested if required by the application (see subclause 4.4.2);
- return option as required by the application (see subclause 4.4.2).

10.9.2 Operation procedures

10.9.2.1 Invoke ID

This parameter is set by the sending application process.

10.9.2.2 Linked ID

This parameter is set by the sending application process.

10.9.2.3 Dialogue ID

The value of this parameter is associated with the CAP invocation in an implementation dependent manner.

10.9.2.4 Class

The value of this parameter is set by SACF according to the type of the operation to be invoked according to
subclause 6.1.

10.9.2.5 Operation

The operation code of a TC-INVOKE request primitive is set by the sending application process as defined in
subclause 6.4.

SACF shall set the operation code of the TC-RESULT-L primitive (if required) to the same value as the one received at
invocation time.

10.9.2.6 Error

The error parameter of the TC-U-ERROR request primitive is set by the sending application process as defined in
subclause 6.4.

10.9.2.7 Parameters

The argument parameter of TC-INVOKE primitivesis set by the sending application process as defined in
subclauses 6.1 and 6.3.

The result parameter of TC-RESULT-L primitivesis set by the sending application process as defined in subclauses 6.1
and 6.3.

The parameter of TC-U-ERROR primitives are set by the sending application process as defined in subclauses 6.2 and
6.3.

10.9.2.8 Time out

The value of this parameter is set by SACF according to the type of operation invoked.

10.9.2.9 Last component

This parameter is used by SACF as described in ETS 300 287 [2] (ITU-T Recommendation Q.771).

10.9.2.10 Problem code

This parameter is used by SACF as described in subclause 10.8.
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Annex A (normative):
Mapping between CAP and ISUP

This annex defines the mapping between the CAP parameters and the call parameters sent/received in the ISUP. The
functional handling of these parametersis defined in GSM 03.78 [15].

A.1 InitialDP operation

Table A1
ISUP message CAP operation
IAM (Note 1) InitialDP
Called party number calledPartyNumber
Calling party number callingPartyNumber
Calling party’ s category callingPartysCategory
L ocation number |ocationNumber
Original called number originalCalledPartyl D
User teleservice information (1% priority) highL ayerCompatibility
High layer compatibility |E contained in access transport
(2™ priority) (Note 2)
Generic number ‘additional calling party number’ additional CallingPartyNumber
User service information prime (1% priority) bearerCapability

User service information (2™ priority)

Redirecting number redirectingPartyl D

Redirection information redirectionlnformation

NOTE 1: Optional parameters may be absent, i.e. they are only mapped, 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.

A.2  Connect operation

On receipt of a Connect operation from the gsmSCF the called party number used for routing is derived from the
destinationRoutingAddress (see Table A.2). 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 GSM 09.12 [23].

Table A.2 illustrates 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 the call isreleased in both
directions and an appropriate indication is returned to the calling subscriber.
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Table A.2
CAP operation ISUP message
Connect (Note 1) 1AM

destinationRoutingAddress Called party number
originalCalledPartyID Original called number
callingPartysCategory Calling party’s category
redirectingPartylD Redirecting number
redirectioninformation Redirection information
genericNumbers Generic number (Note 2)

NOTE 1: Optional parameters may be absent, i.e. they are only mapped, 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.

A.3  AssistRequestinstructions operation

If an IAM isreceived at an assisting SSP containing a gsmSSF or an IP containing a gsmSRF then an
AssistRequestinstructions operation is sent to the gsmSCF. The correlationl D parameter in the
AssistRequesti nstructions operation can contain:

a) the Correlationl D digits extracted from the IAM 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 1AM CorrelationlD parameter

In the case where the gsmSCF and the assisting gsmSSF are both in the HPLMN and ISUP 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 ISUP 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 al-ISUP 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.

A.4  ConnectToResource operation

On receipt of a ConnectToResource operation from the gsmSCF the the I 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 GSM 09.12 [23],
with the Optional Backward Call Indicatorsindicating 'in-band information or an appropriate pattern is now available'.

If the User Interactive dialogue is to be performed at a forwarding MSC or GM SC then when the | P indicates through-
connection and the ConnectToResource operation indicates that a both-way through connection 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.5  EstablishTemporaryConnection operation

On receipt of an EstablishTemporaryConnection operation from the gsmSCF then if the triggering of the CAMEL
service was made for amobile 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 GSM 09.12 [23]. In addition, an ISUP IAM
shall be sent to the succeeding exchange.

Table A.3illustrates the mapping of parameters received in the EstablishTemporaryConnection operation to parameters
sent in the TAM message to the succeeding exchange. On sending of the IAM the awaiting address complete timer is
started. If the timer expiresthe call is released in both directions and an appropriate indication is returned to the calling
subscriber.

Table A.3

CAP operation
EstablishTemporaryConnection (Note 1)

ISUP message
IAM

assistingSSPIPRoutingAddress Called party number

correlationID Correlation id (note 1)

scfld SCF id (note 1)

NOTE 1. These optional parameters may be absent, i.e. they are only mapped, if received. If they are received and
cannot be mapped then an error is sent to the gsmSCF as detailed in Section 9.15

NOTE 2: The AssistingSSPIPRoutingAddress parameter may also include a Hex B digit, in order to delineate the
boundary between digits used for routing and digits forming part of the SCFD 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:
Continuity check indicator:
Echo control device indicator:
b) Forward Call Indicators

set asin an Originating MSC,
set asin Originating MSC,
set asin Originating MSC

National/international call indicator:
End-to-end method indicator:
Interworking indicator:
End-to-end information indicator:
ISDN User Part indicator:
ISDN User Part preference indicator:
ISDN access indicator:
SCCP method indicator:
¢) Cdling Party’s Category
00001010  (ordinary subscriber)
d) Transmission Medium Reguirement
00000011 (3.1 kHz audio)

set asin Originating MSC,

00 (no end-to-end method available),

0 (no interworking encountered),

0 (no end-to-end information available),

1 (ISDN User Part used al the way),

00 (ISDN User Part preferred al the way),
0 (originating access non-1SDN),

00 (no indication)

The ISUP IAM optional parameter Propagation Delay Counter is set asin an Originating MSC

A.6  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 (informative):
Change History
|SMG#| TDoc |SPEC|PHA|VERS|NEW_| SUBJECT
s25 98-0083  09.78 R97 5.3.0 @ 6.0.0 CAMEL phase 2
s26 98-0404 09.78 R97 6.0.0 | 6.1.0 CR A024
s26 98-0411 | 09.78 R97 6.0.0 @ 6.1.0 CRs A026, A027, A028, A029
s27 98-0724  09.78 R97  6.1.0 6.2.0 Corrections
s27 98-0724 09.78 R97 6.1.0 @ 6.2.0 |Support of CAMEL Phase 2
s28 P99-192 | 09.78 R97 | 6.2.1 @ 6.3.0 CR A040 on Addition of Blue Book SCCP to the reference
s28 P99-192 | 09.78 R97 | 6.2.1 @ 6.3.0 CR A035 on Time zone Coding Reference Correction
s28 P99-192 | 09.78 R97  6.2.1 6.3.0 CR A038rl on Missing error on UnknownLegID in 09.78
s28 P99-192 | 09.78 R97 | 6.2.1 @ 6.3.0 CR A039rl on Clarification of
s28 P99-192 | 09.78 R97  6.2.1 @ 6.3.0 CR A046rl on Use of ‘DP-Busy’ for ‘Not Reachable’ in
s28 P99-192 | 09.78 R97  6.2.1 6.3.0 CR A047r2 on CAP message segmentation for CAMEL
s28 P99-192 | 09.78 R97 | 6.2.1 @ 6.3.0 CR A049rl on Addition of North American Carrier related
s28 P99-192 | 09.78 R97 | 6.2.1 @ 6.3.0 CR A051r2 on CAMEL 2 clarification to a charging issue
s28 | P-99-192 09.78 R97  6.2.1 6.3.0 CR A052 on Syntactical and editorial error corrections in
09.78
S29 | N2-99239 | 09.78 R97  6.3.0 6.4.0 CR A042r3 on 3GPP N2/ETSI SMG3 WPC
S29 | 3C99-407 09.78 R97  6.3.0 6.4.0 CR A055 on Corrections
S29 | N2-99181 09.78 R97 6.3.0 6.4.0 CR A057 on Inclusion of Activity Test IF between gsmSCF
& gsmSRF and gsmSCF and assistSSF
S29 | N2-99344 09.78 R97 6.3.0 6.4.0 CR A058r2 on Corrections on the ASN.1 descriptions and
Procedure Flow descriptions
S29 | N2-99336 09.78 R97 6.3.0 6.4.0 CR A064rl on Support of ANSI MTP and ANSI SCCP for
CAMEL phase 2
S29 | N2-99334 09.78 R97 6.3.0 6.4.0 CR A065 on Removal of redundant reference
S29 | N2-99521 | 09.78 R97  6.3.0 6.4.0 CR A066 on Imports from MAP
S29 | N2-99593 09.78 R97 | 6.3.0 6.4.0 CR A068rl Notification of Call Forwarding to the gsmSCF
S29 | N2-99647 | 09.78 R97 6.3.0 6.4.0 CR A070rl on MSC address in the InitialDP operation
S29 | N2-99639 | 09.78 R97 6.3.0 6.4.0 CR A072rl on Interworking with Q.1218 and ETSI Core
INAP
S29 09.78 R98  6.4.0 7.0.0 |Version upgrade only to R98
CN#08 | N2-000227 09.78 R98 7.0.0 7.1.0 CR 076r2 on Clarification of encoding of CollectedDigits

and DigitsResponse
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