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Introduction:

Attached is the draft version of TS 23.278 v2.0.0 for submission to CN#16 for approval.
This document defines the stage 2 specification for CAMEL/IMS interworking.

Outstanding issues:

- The MRFC interface for playing tone/announcements and collection of digits is still an
open issue. It has been decided that a SIP-based interfaced will be used between the
MRFC and the Application Servers via S-CSCF, and that the SIP INVITE method will be
used to establish the connection. However, the details on how the tone/announcements
will be played has not been standardized yet. CN1(?) decision on the MRFC interface will
impact CN2 stage 2 specification.

- Additional mapping of SIP messages to CAMEL DPs may be needed.

- Additional mapping of SIP-ISUP mapping for cause reasons may be needed.

Note that there are open items that did not get resolved due to lack of time at CN2 meetings (CRs were
submitted but postponed for next CN2 meeting). This includes modifications to SDL procedures related
to mobile terminations for unregistered subscriber, additional stage 2 Information Flow descriptions,
and other miscellaneous revisions e.g. additional references, acronyms and definitions, etc.
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Foreword

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

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

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

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

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

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

3GPP
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1 Scope

The present document specifies the stage 2 description for the Customized Applications for Mobile network Enhanced
Logic (CAMEL) feature which provides the mechanisms to support services of for the IP Multimedia Core Network
(IM CN) Subsystem.

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, subsegquent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
a GSM document), a non-specific reference implicitly refersto the latest version of that document in the same
Release as the present document.

[1] 3GPP TR 21.905: "3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Vocabulary for 3GPP Specifications'.

[2] 3GPP TS 22.078: "3rd Generation Partnership Project; Technical Specification Group Services
and System Aspects; Customised Applications for Mabile network Enhanced Logic
(CAMEL);Service description, Stage 1".

[3] 3GPP TS 22.228: "3rd Generation Partnership Project; Technical Specification Group Systems
Aspects; IP Multimedia (IM) Subsystem —Stage 1.

[4] 3GPP TS 23.228: "3rd Generation Partnership Project; Technical Specification Group Systems
Aspects; IP Multimedia (IM) Subsystem —Stage 1.

[5] 3GPP TS 23.218: "3rd Generation Partnership Project; Technical Specification Group Core
Networks; IP Multimedia (IM) Session Handling; IP Multimedia Call Model.

[6] 3GPP TS 24.228: "3rd Generation Partnership Project; Technical Specification Group Core
Networks; Signalling flows for the IP multimedia call control based on SIP and SDP.

[7] 3GPP TS 29.002: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Mobile Application Part (MAP) specification”.

[8] 3GPP TS 29.078: "3rd Generation Partnership Project; Technical Specification Group Core
Network; Customised Applications for Mobile network Enhanced Logic (CAMEL) Phase 3
CAMEL Application Part (CAP) specification".

3 Definitions and abbreviations

3.1 Definitions

I P Multimedia Core Network Service Switching Function (imenSSF): functional entity that interfaces the IM-SSF
to the gsmSCF. The concept of the imcnSSF is derived from the IN SSF, but uses different triggering mechanisms
because of the nature of the mobile network.

IP Multimedia SSF (IM-SSF)

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

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

BCSM Basic Call State Model

CAMEL Customized Applications for Mobile network Enhanced Logic
CAP CAMEL Application Part

CSCF Cadll State Control Function

DP Detection Point

EDP Event Detection Point

FTN Forwarded To Number

GPRS General Packet Radio Service

gsmSCF GSM Service Control Function

gsmSRF GSM Specialised Resource Function

gsmSSF GSM Service Switching Function

HPLMN Home PLMN

HSS Home Subscriber Server

IE Information Element

IF Information Flow

IP Internet Protocol

ISC IM-CN Service Control

I-CSCF Interrogating CSCF

IM IP Multimedia

IM-BCSM IP Multimedia Basic Call State Model

IMCN IP Multimedia Core Network

imcnSSF IM CN Service Switching Function

IM-CSl IP Multimedia CAMEL Subscription Information
IM-SSF IP Multimedia Service Switching Function
IPLMN Interrogating PLMN

MGCF Media Gateway Control Function

MO Mobile Originating

MT Mobile Terminating

NNI Network Node Interface

O-IM-BCSM Originating IP Multimedia Basic Call State Model
O-IM-CSl Originating IP Multimedia CAMEL Subscription Information
PIC Point In Call

PLMN Public Land Mobile Network

P-CSCF Proxy CSCF

SIP Session Initiation Protocol

S-CSCF Serving CSCF

T-IM-BCSM Terminating IP Multimedia Basic Call State Model
VT-IM-CSI Terminating |P Multimedia CAMEL Subscription Information

TDP Trigger Detection Point
UNI User Network Interface
VPLMN Visited PLMN

3GPP TS 23.278 V2.0.0 (2002-05)

4 CAMEL/IP Multimedia Core Network Interworking

4.1 Architecture

This subclause describes the functional architecture needed to support CAMEL interactions with the S-CSCF in the IP

Multimedia Subsystem. The IM-SSF is a SIP Application Server that interfaces SIP
Application Server behaviour of the IM-SSF is specified in TS 23.218[5].

3GPP
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4.1.1 Functional Entities used for CAMEL at IP Multimedia Registration

Figure 4.1 shows the functional entities involved when an MS registers for |P Multimedia session requiring CAMEL
support.

Subscriber datais transferred from the HSS to the CSCF during the SIP Registration. The subscriber dataincludes
CAMEL related information.

@ gsmSCF
Home Network _

Cx Interface Protocol

Interrogating Network MS

Figure 4.1: Functional architecture for support of CAMEL when mobile registers for IP Multimedia
session

4.1.2 Functional Entities used for CAMEL for MO and MT IP Multimedia

session
Figure 11.2 shows the functional entitiesinvolved in a Mobile Originated |P Multimedia session requiring CAMEL
support.
MAP
@ ,,,,,,,,,,,,,,,,,,,,,,,,, ,@

Home Network A
- cap
A
SIP

Interrogating Network v\\MS

Figure 4.2: Functional architecture for support of CAMEL control of a MO IP Multimedia session

3GPP
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4.2 Interfaces defined for an IM-SSF based Application Server

4.2.1 CSCF — IM-SSF interface
Thisinterface isthe IP Multimedia Service Control interface (1SC). Thisinterface shall be based on SIP as detailed in
3GPP TS 23.228 [4].

4.2.2 IM-SSF - gsmSCF interface

Thisinterface is used by the gsmSCF to control an P Multimedia session in a certain IM-SSF. Relationships between
the IM-SSF and the gsmSCF on this interface are opened as a result of the IM-SSF sending a request for instructions to
the gsmSCF. Thisinterface shall be based on 3GPP TS 29.078[8].

4.2.3 HSS — CSCEF interface

Thisinterface is used to send CAMEL related subscriber datato a CSCF, e.g. IM-CSl.

4.3 Detection Points (DPs)

Certain basic call events may be visible to the GSM Service Control Function (gsmSCF). The DPs are the pointsin call
at which these events are detected.

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

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

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

- Event Detection Point - Request (EDP-R).

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

- Event Detection Point - Notification (EDP-N).

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

The DPs are characterized in the following clauses.

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

- DPsfor amobile originating call handling is statically armed in the IM-SSF as a result of O-IM-CSI and
D-IM-CSl| data delivery from the HSS. Likewise, DPs for mobile terminating call handling is statically
armed in the IM-SSF as aresult of VT-IM-CSI data delivery from the HSS. Static arming of DPsin the
IM-SSF occurs during the UE’ sregistration in the IMS CN. Basically, when the IM-SSF is notified of the
UE's nitial registration, the IM-SSF queries the HSS for the subscriber’s CAMEL Subscription
Information viathe Si interface.

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

3GPP
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The following disarming rules apply:

- A dtatically armed DP is disarmed when the IP Multimedia CSl data is withdrawn in the HSS/HLR. Only
TDP-Rs can be disarmed using this mechanism.

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

- If an EDPis met, then other EDPS are disarmed, in accordance with the implicit disarming rule table
specified in TS 23.078 (refer to the section for “Rules for Implicit Disarming of Event Detection Points’).

If an EDP isarmed, it can be explicitly disarmed by the gsmSCF by means of the RequestReportBCSM Event
information flow.

4.3.2 Criteria

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

DP criteria are checked in the IM-SSF. Criteriafor originating DPs (i.e. Collected Info, Analysed_Information, and
Route _Select Failure TDPs) are checked in the IM-SSF associated with the originating UE's S-CSCF. Criteriafor
terminating DPs (i.e. T_Busy and T_No_Answer) are checked in the IM-SSF associated with the terminating UE's S-
CSCF.

Based on the Initial Filter Criteriainformation, the S-CSCF forwards the SIP message to the IM-SSF. The DP
encountered isidentified based on the SIP message received from the S-CSCF. Refer to Table 4.3 and Table 4.4 for
mapping of SIP messagesto CAMEL IM-BCSM Detection Points.

43.2.1 Criteria at Collected_Info
The following criteria are applicable for DP Collected_Info:

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

Triggering at DP Collected Info shall be strictly based on the destination number received from the S-CSCF.

The destination number received from the S-CSCF shall not be modified before conditional triggering check takes
place.

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

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

If the destination number triggering criterion isinhibiting, then the imenSSF may establish a dialogue with the gsmSCF
if:

- the destination number does not match any of the destination number strings defined in the list; and
- thelength of the destination number does not match any of the destination number lengths defined in the list.

In this test the destination number matches one of the destination number strings in the list if:
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the nature of address of destination number is the same as the nature of address of the destination number string;
the destination number is at least as long as the destination number string in the list; and

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

4.3.2.2 Criteria at DP Analysed_Information

43221 General

The following criteria are applicable for DP Analysed Information:

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

For MO calls, triggering at DP Analysed Info shall be based on the destination number received in the Connect
operation from the gsmSCF during a Mobile Originating CAMEL Service.

43222 Number comparison

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

1
2.

The numbering plan indicators of both numbers are ignored.

The type of number/nature of address indicators of both numbers are compared. If there is a match of the type of
number indicator, then the check shall be performed by comparing the digits as defined in step 6. If thereisno
match of the type of number the comparison procedure shall continue as follows.

If there are other type of number/nature of addressindicators present than "unknown", "national (significant)
number" or "international number" then the destination number does not match the destination number triggering
criterion. Otherwise the comparison procedure shall continue as follows.

If there is a number with type of number/nature of address "unknown" this number shall be trandated based on
the numbering plan of the serving entity in either of the following ways:

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

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

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

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

If there is a number with type of number/nature of address "national (significant) number" this number shall be
tranglated based on the numbering plan of the serving entity to international format by adding the country code
of the serving entity to the number string. After this modification both numbers shall be in international format
and shall be checked by comparing the digits as defined in step 6.

If the number digits of the address information are compared with the number digits of the destination number
triggering criterion, then there is a match if:

- thedestination number is at least as long as the destination number string of the destination number
triggering criterion; and

- dl the digitsin the destination number string of the destination number triggering criterion match the leading
digits of the destination number.
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The check described in this clause shall be repeated for every number contained in the destination number triggering
criterion of the D-IM-CSI until a match is recognised and DP Analysed Info istriggered, or until all the destination
numbers have been checked without a match being recognised. In the latter case DP Analysed Info is not triggered.

4.3.2.3 Criteria at DP Route_Select_Failure

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

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

Thetrigger criteriais met if the cause code received from the terminating party’ s network (could be a PSTN or an IMS
network) isequal to at least one of the cause codesin the trigger criterialist.

If aO-IM-BCSM was already invoked and there is a relationship with the gsmSCF at that moment, then no additional
relationship shall be initiated.

4.3.2.4 Criteria at DP T_Busy and T_No_Answer
The HSS may store alist of up to 5 cause values.
The triggering is based on the release cause code received from terminating UE' s P-CSCF.
The following criteria are applicable for DP T_Busy and T_No_Answer:
- Release cause code.

Thetrigger criteria are met if the cause code received from the terminating UE’'s P-CSCF is equal to at least one of the
cause codes in thetrigger criterialist.

If trigger criteriaare satisfied, then the corresponding Service Logic shall be invoked.

4.4 Description of CAMEL Subscriber Data

4.4.1 IP Multimedia CAMEL Subscription Information (IM-CSI)
This subclause defines the contents of the IP Multimedia CAMEL Subscription Information. IM-CS| data are
provisioned in the HSS for subscribers having originating and/or terminating IP Multimedia CAMEL services. This

information shall be sent by the HSS to the IM-SSF viathe Si Interface. The IM-CSI data contains the O-IM-CSl, D-
IM-CSl, and VT-IM-CSI.

4411 Originating IP Multimedia CAMEL Subscription Information (O-IM-CSI)

44111 gsmSCF Address

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

4.4.1.1.2 Service Key
The Service Key identifies to the gsmSCF the service logic that shall apply.

44113 Default Call Handling

The Default Call Handling indicates whether the IP Multimedia session shall be released or continued as requested in
case of error in the IM-SSF to gsmSCF dialogue.
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44114 TDP List

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

44115 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service.

44116 CSI Status

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

44.1.1.7 Notification Flag

The natification flag indicates whether changes of the O-IM-CSlI shall trigger the Notification on Change of Subscriber
Data. In order to update the IM-SSF of IM CSI changes, this flag shall be set to yes.

44.1.1.8 DP Criteria

The DP criteriaindicate whether the imenSSF shall request the gsmSCF for instructions.
44.1.2 Dialled Services IP Multimedia CAMEL Subscription Information (D-IM-CSI)

44121 gsmSCF Address

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

44122 Service Key
The Service Key identifies to the gsmSCF the service logic that shall apply.

44123 Default Call Handling

The Default Call Handling indicates whether the IP Multimedia session shall be released or continued as requested in
case of error in the IM-SSF to gsmSCF dialogue.

44124 CAMEL Capability Handling
CAMEL Capability Handling indicates the phase of CAMEL which is asked by the gsmSCF for the service.

441.25 CSI Status

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

44126 Notification Flag

The notification flag indicates whether changes of the D-IM-CSI shall trigger the Notification on Change of Subscriber
Data. In order to update the IM-SSF of IM CSI changes, this flag shall be set to yes.

44127 DP Criteria

The DP criteriaindicate whether the imenSSF shall request the gsmSCF for instructions.
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4.4.1.3 Terminating IP Multimedia CAMEL Subscription Information (VT-IM-CSI)

44131 gsmSCF Address

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

4.4.1.3.2 Service Key
The Service Key identifies to the gsmSCF the service logic that shall apply.

4.4.1.3.3 Default Call Handling

The Default Call Handling indicates whether the IP Multimedia session shall be released or continued as requested in
case of error in the IM-SSF to gsmSCF dialogue.

44134 TDP List

The TDP List indicates on which detection point triggering shall take place. The following trigger detection points are
allowed: DP Terminating_Attempt_Authorised, DP T_Busy, and DP T_No_Answer.

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

4.4.1.3.6 CSI Status

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

4.4.1.3.7 Notification Flag

The notification flag indicates whether changes of the VT-IM-CSI shall trigger the Notification on Change of
Subscriber Data. In order to update the IM-SSF of IM CSI changes, this flag shall be set to yes.

4.4.1.3.8 DP Criteria

The DP criteriaindicate whether the imenSSF shall request the gsmSCF for instructions.
44,14 Other CAMEL Data

44141 gsmSCF address list for CSI

The gsmSCF address list for CSl indicates alist of gsmSCF addresses to which Notification on Change of Subscriber
Dataisto be sent. In order to provide Notification on Change of Subscriber Data to the IM-SSF, the IM-SSF address
shall be included in the gsmSCF address list.

The IM-SSF address is added to the address list for notification in the HSS/HLR as described in subclause 5.1.1a

The IM-SSF shall handle the receipt of the Notification on Change of Subscriber Data using the same procedure as that
of agsmSCF.
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4.5 Description of CAMEL State Models

In the IM Subsystem, calls are controlled by the Serving CSCF (S-CSCF) where a subscriber is registered. A state
model describes the call control behaviour of an IM-SSF.

45.1 General Handling

The Basic Call State Model (BCSM) is used to describe the handling of originating and terminating calls. It identifies
the pointsin a call where gsmSCF based service applicationsis permitted to interact with the call control capabilities of
an IM-SSF. Figure 4.3 illustrates how transitions between states, Detection Points and Points In Call components are
shown in the BCSM diagrams.

lTransition

DP

Point In Call (PIC)

Figure 4.3: BCSM Components

4.5.2  Originating CAMEL Call State Model (O-IM-BCSM)

4521 Description of the O-IM-BCSM

The O-IM-BCSM is used to model the behaviour of an IM-SSF for an originating call. When an armed DP is
encountered, O-IM-BCSM processing is suspended at the DP and the IM-SSF indicates this to the gsmSCF if

appropriate.
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Figure 4.4: Originating CAMEL Basic Call State Model

The following table defines the DPs that apply to originating calls.
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Table 4.1: Description of the O-IM-BCSM DPs in an IM-SSF

CAMEL Detection Point: DP Type Description:

DP Collected_Info TDP-R Indication that the O-IM-CSl is analysed

DP Analysed_Information TDP-R Availability of routeing address and nature of address.

DP Route_Select_Failure TDP-R, EDP-N, | Indication that the session establishment failed.

EDP-R

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

- abusy indication is received from the terminating
party,

- a not reachable event is determined upon a SIP error

response.

DP O_No_Answer EDP-N, EDP-R | [ndication that: , ,

- an application timer associated with the
O_No_Answer DP expires,

- ano answer event is determined upon SIP a error

response

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

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

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

4522 Description of Points In Call

This sub-clause describes the Points In Call for originating calls. The entry events, actions and exit events are described
for each Point in Call.

45.2.2.1 O_Null & Authorise_Origination_Attempt_Collect_Info
Entry events:

- Disconnection and clearing of a previous call (DP O_Disconnect) or default handling of exceptions by IM-SSF
compl eted.

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

Actions:
- Interfaceisidled.

- Originating cal: SIP INVITE request message containing the dialled number is received from MS.

- Information being analysed e.g., O-IM-CSl is analysed.
Exit events:
- Originating CSl is analysed.

- An exception condition is encountered. For this PIC, if the call encounters one of these exceptions during the
PIC processing, the exception event is not visible because there is no corresponding DP. Example exception
condition: Calling party abandons call.
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45222 Analyse_Information
Entry events:
- Originating CSl isanalysed. (DP Collected Info).

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

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

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

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

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

- Cdling party abandons the call- thisleads to the O_Abandon DP.

45223 Routing and Alerting

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

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

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

Exit events:

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

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

- Cdling party abandons the call- thisleads to the O_Abandon DP.

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

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

If the no reply timer expires and DP O_No_Answer isarmed - thisleadsto the O_No_Answer DP.

45224 O_Active
Entry events:

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

Actions:

- SIP session established between originating party and terminating party. - Call release is awaited.
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Exit events:

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

- Anexception condition is encountered.

45225 O_Exception
Entry events:

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

Actions;

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

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

- Resources made available for setting up the SIP call session are rel eased.
Exit events:

- Default handling of the exception condition by IM-SSF compl eted.

4.5.3 Mapping of SIP Method/Response to O-IM-BCSM Detection Points

This sub-clause describes mapping of SIP methods and responsesto CAMEL Detection Points.

Table 4.2: Mapping of SIP Method/Response to CAMEL O-IM-BCSM DPs

CAMEL O-IM-BCSM DP: SIP Method/Response
DP Collected_Info INVITE

DP Analysed_Information N/A

DP Route_Select_Failure 404 Not Found
482 Loop Detected
483 Too Many Hops

DP O_Busy 486 Busy Here
600 Busy Everywhere

DP O_No_Answer 603 Decline
408 Request Timeout

DP O_Answer 200 OK
DP O_Disconnect BYE
DP O_Abandon CANCEL

Additional mapping of SIP responsesto CAMEL DP requires further study.

3GPP



Release 5 21 3GPP TS 23.278 V2.0.0 (2002-05)
454 Terminating CAMEL Call State Model (T-IM-BCSM)

454.1 Description of the T-IM-BCSM

The T-IM-BCSM is used to model the behaviour of an IM-SSF for aterminating call. When a DP is encountered, T-IM-
BCSM processing is suspended at the DP and IM-SSF indicates this to the gsmSCF if appropriate.

T_Null -t T_Exception
T_AAbandon +
Term|nating_[Attempt_Authorised
T_Busy
Terminating Call Handling T_No_Answer
T_call_handling_failure

T_Digconnect

T_Answer

| ———| T Active T_active_failure

— = Basic Cdl transition

Figure 4.5: Terminating CAMEL Basic Call State Model

The following table defines the DPs that apply to terminating calls.
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Table 4.3: Description of T-IM-BCSM DPs in the S-CSCF

CAMEL DP: DP Type Description:

DP Terminating_Attempt_ TDP-R Indication that the VT-IM-CSI is analysed.

_Authorised

bP T_Busy EBEE =OP-N, 1nd:%tlhosr;/ tirr]lztgllti;:ation is received from the terminating
party,

- a not reachable event is determined upon a SIP
error response.

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

DP T_Answer EDP-N, EDP-R | Session is accepted and answered by terminating
party.

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

DP T_Abandon EDP-N, EDP-R | A disconnect indication is received from the
originating party during the session establishment
procedure.

454.2 Description of Points In Call

This sub-clause describes the Points In Call for terminating calls. The entry events, actions and exit events are described
for each Point in Call.

45421 T_Null
Entry events:

- Disconnection and clearing of a previous call (DP T_Disconnect) or default handling of exceptions by IM-SSF
completed.

- Abandon event is reported from Terminating Call Handling PIC.
- Exception event is reported.
Actions:
- Interfaceisidled.
- SIPINVITE message for terminating call request is received, the appropriate information is analysed.
- VT-IM-CSl isanalysed.
Exit events:
- Terminating CSl is analysed.

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

Example exception condition is:

- Cadlling party abandons call.

45422 Terminating Call Handling
Entry events:

- Terminating CSl (if available) isanalysed. (DP Terminating_Attempt_Authorised).
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- New routeing information is received when Busy event (DP T_Busy) or No Answer event (DP T_No_Answer)
isreported from Terminating Call Handling PIC.

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

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

Actions:
- - Routeing address and call type being interpreted. The next route or terminating access is being selected.
- Theterminating party is being aerted. Waiting for the call to be answered by terminating party.

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

- Anexception condition is encountered - thisleads to the T_Exception PIC. Example exception conditions:. the
SIP call session request was not successful.

- Cdling party abandonsthe call - thisleads to the T_Abandon DP.
- A busy indication is received from the terminating party’ s P-CSCF - this leadsto the T_Busy DP.
- Not reachable event detected from the terminating party’s P-CSCF thisleadstothe T_Busy DP.

- If no reply timer expiresand DP T_No_Answer isarmed - thisleadsto the T_No_Answer DP.

45.4.2.3 T_Active
Entry events:
- Indication that the call is accepted and answered by the terminating party. (DP T_Answer).
Actions:
- SIP session established between originating party and terminating party.
- Call releaseis awaited.
Exit events:

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

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

45424 T_Exception
Entry events:

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

Actions:

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

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

- . Resources made available for setting up the SIP call session are rel eased.
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Exit events:

- Default handling of the exception condition by IM-SSF compl eted.

4.5.5 Mapping of SIP Method/Response to T-IM-BCSM Detection Points

This sub-clause describes mapping of SIP methods and responsesto CAMEL Detection Points.

Table 4.4: Mapping of SIP Method/Response to CAMEL T-IM-BCSM DPs

CAMEL T-IM-BCSM DP: SIP Method/Response
DP Terminating_Attempt_ INVITE

_Authorised

DP T_Busy 486 Busy Here

600 Busy Everywhere

DP T_No_Answer 603 Decline
408 Request Timeout

DP T_Answer 200 OK
DP T_Disconnect BYE
DP T_Abandon CANCEL

Additional mapping of SIP responsesto CAMEL DP requires further study.

5 Procedures for IM-SSF Application Server

The SDLsin this specification illustrate how CAMEL modifies the normal multimedia call. They do not attempt to
show all the details of multimedia handling in all the modes that support CAMEL.

Thetext in this clause is a supplement to the definition in the SDL diagrams; it does not duplicate the information in the
SDL diagrams.
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51 Overall SDL Architecture
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CAP intérface
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Figure 5.1: Outgoing Case (IM-SSF relay)

---------- gsmSCH
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..... SeInterface —
------------ (CAP FFS Required) H
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FFS Required
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IM-SSF
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S-CSCF
Mobile SIP SIP Destination
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Figure 5.2: Outgoing Case (direct path gsmSCF to gsmSRF/MRCF)
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5.1.1 Handling of Registration and De-registration in the IM-SSF

During the UE registration, the HSS shall send the filter criteriafor the IM-SSF to the S-CSCF if the subscriber is
provisioned with IP Multimedia CAMEL Subscription Information data at the HSS.

— TheHSSshal include the IMSI data for the subscriber within the Service Information element of the filter
criteriafor IM-SSF. The IMSI shall be used for querying the HSS/HLR for CAMEL Subscription
Information dataviaa MAP interface.

The CAMEL service provider determines the actual format of the data sent within the Service Information element of
the filter criteria(e.g. IMSI). The actual format is transparent to the S-CSCF i.e. CAMEL service information is not
processed, analysed, or evaluated by the S-CSCF. It is, however, known to the IM-SSF, gsmSCF, and the HSS (for
provisioning of the service information data).

If aregistration/de-registration request matches the filter criteria of the IM-SSF, the S-CSCF informs the IM-SSF of the
request by performing athird party registration/de-registration i.e. a SIP REGISTER message is sent from the S-CSCF
to the IM-SSF.

General handling of IP Multimedia registration, re-registration, de-registration and receipt of initia filter criteriaat the
S-CSCF is specified in TS 23.228 and 23.218.

The procedures specific to CAMEL are specified in this subclause:
- Procedure CAMEL_IMCN_Register_Init
- Procedure CAMEL_IMCN_Register;
- Procedure CAMEL_IMCN_DeRegister.
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procedure CAMEL_IMCN_Register_Init
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Figure 5.3a: Procedure CAMEL_IMCN_Register_Init (sheet 1)
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procedure CAMEL_IMCN_Register

Procedure in IM-SSF when notified of o
.of a UE's registration/re-registration in the IM CN.,

1(1)

S-CSCF, and signals toffrom the right

Signals to/from the left are to/from the
are toffrom the HSS.

Yes (re-registration)
Subscriber prefile
Woa

No (Initial registration)

ATSI_query > - —:Request for "All IM CSI"

v%ait for respon%e

200 OK
ATSI_Ack
IM data present
TSI
No
Yes

Store
Subscriber info

ATSI negative
Response

@ Not A¢ ceptable

200 OK

0y

Figure 5.4a: Procedure CAMEL_IMCN_Register (sheet 1)
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procedure CAMEL IMCN_DeRegister 1(1)
‘Procedure in IM-SSF when notified of s Signals to/fromthe left ar
‘of aUE's de-Registration. ‘ to/fromthe S-CSCF.

Subscriber | Sl
avai

Yes

Delete Subscriber
IM-CSl data

No
200 OK

Figure 5.5a: Procedure CAMEL_IMCN_DeRegister (sheet 1)
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5.1.1a Handling of Notify Subscriber Data Change

When the HSS/HL R updates the CSl for a subscriber in the IP Multimedia CN subsystem, the HSS/HL R shall send a
Notify Subscriber Data Change to the IM-SSF if al of the following conditions are true:

— ThelM CSl datais marked with the Natification Flag
— ThelM-SSF addressisincluded in the gsmSCF address list

The IM-SSF address shall be added in the gsmSCF address list at the HSS/HLR for notification of IM-CSI updates if
one of the following conditions occurs:

a. TheHSSHLR isnotified of the subscriber’ s registration at the S-CSCF (via Cx interface), and the
subscriber is provisioned with IM CS| data.

b. Operator provisions HSS'HLR subscriber data with IMS CAMEL service while the subscriber is currently
registered in the IMS network i.e. one or more IM CSl datais added to the subscriber’s profile in the
HSS/HLR.

¢. TheHSSHLR isnotified of mobile termination for an unregistered subscriber (via Cx interface), and the
subscriber is provisioned with IM CSI data

The IM-SSF address shall be deleted from the gsmSCF address list when the HSS/HLR is notified of the UE's
deregistration.

The HSS/HLR procedure for sending the Notify Subscriber Data Change to the IM-SSF is the same procedure used for
notifying the gsmSCFsin the Circuit Switched CN. This procedure is described in Procedure CAMEL_NSDC HLR
specified in TS 23.078.

The procedures specific to IM-SSF' s handling of the Notify Subscriber Data Change is specified in this subclause:
- Procedure CAMEL_IMCN_HSS Update CSI
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procedure CAMEL_IMCN_CSI_Update
:7P }ocieduireiin’ Il\ill—iséFi V\}héninbtii‘ie’d ) . Signals signals to/from the right|
rof achange of subscriber IM CSI data

1(1)

are to/from the HSS/HLR.
‘from the HSS/HLR.

()
S

NOTIFY SUBSCRIBER
DATA CHANGE

Update/Delete
Bubscriber Data

Figure 5.6a: Procedure CAMEL_IMCN_HSS_Update_CSl (sheet 1)
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5.1.2 Handling of Mobile Originated Calls in the IM-SSF

The functional behaviour of the S-CSCF is specified in 3GPP TS 23.218 [5]. The procedures specific to CAMEL are
specified in this subclause:

- Procedure CAMEL_IMCN_MO_INVITE;

- Procedure CAMEL_IMCN_MO _BYE;

- Procedure CAMEL_IMCN_MO_CANCEL;

- Procedure CAMEL_IMCN_MO_Response Code.

5.1.2.1 Actions of the IM-SSF on receipt of Int_Error
The IM-SSF checks the default Call Handling parameter in the relevant CSl.

If the default call handling isrelease, aBY E indication is sent to the MS. The IM-SSF then releases all resources and
the invoked CAMEL procedure ends.

If the call handling is continue, the IM-SSF continues processing without CAMEL support.

5.1.2.2 Actions of the IM-SSF on receipt of Int_Continue

The IM-SSF continues processing without any modification of call parameters.

5.1.2.3 Actions of the IM-SSF on receipt of Int_Continue_With_Argument

The IM-SSF continues processing with modified call parameters. The IM-SSF shall modify the call parameters by the
information received in the Int_Continue_With_Argument message. Call parameters that are not included in the
Int_Continue_With_Argument_Message are unchanged.

5.1.2.4 Actions of the IM-SSF on receipt of Int_Connect

The IM-SSF continues processing with modified call parameters. The IM-SSF shall transparently modify the call
parameters with the received information. Call parameters which are not included in the Int_Connect message are
unchanged.

5.1.25 Actions of the IM-SSF on receipt of Int_Release_Call

A BYEissenttothe MS, and aBY E is sent to the destination CSCF. The release cause received in the
Int_Release Call is used. The IM-SSF then releases all call resources and all CAMEL processing ends.
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procedure CAMEL IMCN_MO_INVITE

D

=

CAMAEL_IMCN
O_OCSI_INI|

]

1(1)

/* Signals toffrom the left are

to/from the MS; signals to/from
the right are to/from the S-CSCF. */

Fail

Result?

Pass

Fail

(

"AMEL_OCH||
IMCNL1

Yes
606 Not Acceptble
Result:= Reconnect:=
Pass True

&)

Abort

Result?
\@

'Set D-CsSI
suppression’

False

'Set O-CSlI
suppression’

Destination
address =
Called Party

e

o]

Nun+ ber'

Result: = Result:=
Pass Fail

Y

Figure 5.7a: Procedure CAMEL_IMCN_MO_INVITE (sheet 1)
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i /* Procedure in the IM-SSF to perform T\
| CAMEL handling for an outgoing
| call INVITE request */

e ]

No

Procedure CAMEL_IMCN_MO_OCSI_INIT

1(4)

/* Signals to/from the right are ﬁ
m

to/from the imcnSSF; Signals toffro
the left are to/from the MS */

Result;=

pass

Provisional_Respose_R

Final_Respose_Receg

f* Provisional_Response_Received is to
indicate a Provisional SIP response code
has been received from the callee;

Final_Response_Received is to indicate a
2XX SIP response code has been
received from the callee. */

CAMEL_
Invocation
= True

Allocate
call reference
number

False

Pceived:=

False

Store original

ived =

fall parameterg

Int_Invoke Y

imcnSSF_
Invoked

Int_error

606 Not Agceptble

Result;=
fail

Invoked

nt DP_
Collected
Info

Collected
Info

Figure 5.8a: Procedure CAMEL_IMCN_MO_OCSI_INIT (sheet 1)
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Release 5
Procedure CAMEL_IMCN_MO_OCSI_INIT : 2(4)
- - - - f* Signals toffrom the left are
T B ira et TN GeE 1 e ™ to/from the MS; signals toffrom
VC* :I\rﬂoé:fdhgﬁ dll?nth]?olr'\gnscs)&t(;iﬁerform s the right are toffrom the imcnSSF if
| g going | not otherwise stated. */
|

call INVITE request */

|
|
L

_Collected_

Info

| | | |
Int_Releas Call  [Int_Error Int_Continye” Int_Contin Int_Conne
- < - With_Arguent - -

"Modity call "Modity call
Harameters wi darameters wi
recgived informatfon’ recgived informatfon’
X
No 'Defaiitcall
andling = Yes
con 2 ?'

‘-:I'o the destination
|
INVITE >w S-CSCF

b

606 Not Acceptble
Result:=

Pass

X

Result;=
fail

Figure 5.8b: Procedure CAMEL_IMCN_MO_OCSI_INIT (sheet 2)
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Procedure CAMEL_IMCN_MO_OCSI_INIT 3(4)

¥ Procedure in the IM-SSF to perform:

'CAMEL handling for an outgoing
‘call INVITE request

the imcnSSF if not otherwise stated. *

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

)— DP_Collected_Info

Int_ Es

tablish”
Tempor
(Connecti

CAMEL_OCH_H
FFS Required

P_Col
_Info

Int_Connect_ To_
Resource

L CAMEL_OCH_CTR

FFS Required
|

T

No

lected

Yes

Result:=
fail

Figure 5.8c: Procedure CAMEL_IMCN_MO_OCSI_INIT (sheet 3)
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Procedure CAMEL_IMCN_MO_OCSI_INIT 4(4)
i/* Procedure in the IM-SSF to perform T\  Signals toffrom the left are
|CAMEL handling for an outgoing " to/from the MS. ¥/
call INVITE request */ }

|
|
L

DR_Collected_irjfo

Figure 5.8d: Procedure CAMEL_IMCN_MO_OCSI_INIT (sheet 4)
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procedure CAMEL_IMCN_MO_DCSIL_INIT 1(3)
I/* Procedure in the IM-SSF to perform T~ 7* Signals to/from the left are

|CAMEL handling for a subscribed o toffrom the MS; signals to/from the right are
|Dialled Service */ } toffrom the imecnSSF. */

CAMEL
Result= =
Pass Invocation
.= True

Allocate Call
Rgference Number

le
D

Store Original
Gall Parameterp

nt_Invoke\
imcnSSF

Wait_for_
imcnSSF_Invokgd

CANCEL

CAMEL[|[IMCN_MO_QANCEL

Result:=
Abort

®

Figure 5.9a: Procedure CAMEL_IMCN_MO_DCSIL_INIT (sheet 1)
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Release 5
procedure CAMEL_IMCN_MO_DCSIL_INIT _ 2(3)
- - - - [* Signals toffrom the left are
o Broredire T the INM-QGE Tn Farferm . - to/from the MS; signals toffrom
I/* Procedure in the IM-SSF to perform i\ . : ; .
'CAMEL handling for a subscribed ' the right are toffrom the imenSSF if
| not otherwise stated. */
|

|Dialled Service */

_Analysed_
Info

| | | | | |
Int_Releas€ Calllint_Error Int_Contin Int_Contin Int_Continye’ CANCEL
- < - - ith_ArguNent

k—

"Modity call
parameters with
reckived informatjon’

CAMEL|IMCN_MO_QANCEL

606 Not A¢ceptble

Result.= Result:= Result:=
fail Pass Abort
X

Y

Figure 5.9b: Procedure CAMEL_IMCN_MO_DCSI_INIT (sheet 2)
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procedure CAMEL_IMCN_MO_DCSI_INIT 3(3)

¥ Procedure in the IM-SSF to perform:
'CAMEL handling for a subscribed ‘

'Dialled Service */

Dé_AnaIysed_l nyo

f* Signals to/from the right are toffrom
the imcnSSF if not otherwise stated.

Int_Establish” Int Connect’ To
Tempor - Resource
Connection
CAMEL_OCH_EJTC CAMEL_OCH_CTR
FFS Required FFS Required
\
No Yes
Result:=
fail

P_Analysed
_Info

Figure 5.9c: Procedure CAMEL_IMCN_MO_DCSI_INIT (sheet 3)
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procedure CAMEL_IMCN_MO_CANCEL 1(1)
I/* Procedure in IM-SSF to perform T\ 7 Signals to/from the left are
| CAMEL handling for an outgoing ' 7 toffrom the MS; Signals to/from
call CANCEL request. */ ! the right are to/from the imcnSSF. ¥/

SR C

a Valid transacttn?
No

No

200 OK Provisional Responsg_Received 481 Call Leg/Transaction
= Does Not |Exist

Result:=
Fail

487 Requgst
Terminate

ITo the Destination
|
(CANCEL WT‘S—CSCF

b

200 OK

1
Result:=
Pass

®

Figure 5.10a: Procedure CAMEL_IMCN_MO_CANCEL (sheet 1)
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procedure CAMEL_IMCN_MO_BYE 1(3)
i/* Procedure inthe IM-SSFto 77\  Signals toffrom

thandle an outgoing call on the right are to/from the imcnSSF |

|the BYE request from caller or callee*/‘ not otherwise stated. */

No

No

Bye Req @ Callee

q Dlsconnectjl

Int_Error < Int Relea<CaII

!From destination
Int_Cont BYE /o
mon '”< < 1S-CSCF

k
PR
{To destination
|
BYE “1s‘CsCF
D _O_Disconn}ct
| ] ]
Int_ContiN{ Int_Error < Int_ReIeaséall
| ]
No ‘ -
Tesult= ‘ A
487 Requgst | To destination
normal_ Terminatefd 200 OK ~"1S-CSCF
handling S
result=
CAMEL _
handling

R &

Figure 5.11a: Procedure CAMEL_IMCN_MO_BYE (sheet 1)
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procedure CAMEL_IMCN_MO_BYE

/* Procedure inthe IM-SSFto
thandle an outgoing call on
Ithe BYE request from caller or callee*/‘

L777777777777777777777777777777_.

-
IN
|..\

Q Discon_nectJZ

2(3)

* Signals to/from the left are to/from
the MS; signals to/from the right
are toffrom the imenSSF if not
otherwise stated. */

Int C ontjm{

Int_Releasg”
| Call

Int_error <

Int_Conn<

| k I
N
<BYE Modity call
pprameters wit
[ 1 recgived informatjon
Int_Error Int_Contin Int_Releag Call
Final Response Recqgived =
[ I False
200 OK Result:=
reconnect
Tesult=
CAMEL_
handling
e
| To the Destination
|
200 OK “1S-CSCF

Figure 5.11b: Procedure CAMEL_IMCN_MO_BYE (sheet 2)
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procedure CAMEL _IMCN_MO_BYE

3(3)
:}*7P}0(7:eidliJré iﬁ 7th7eillvil-7887F’t(7) - T; Signals to/from the right are to/from
"handle an outgoing call on

‘ the imcnSSF if not otherwise stated.
‘the BYE request from caller or callee*

DP| O_Disconne§_2

Int_Estabiish’ Int_Connect To
Tempor . Resource
Connection

CAMEL_OCH_ETC CAMEL_OCH_CTR
FFS Required FFS Required

T

No Yes

Result:=
release

DP| O_Disconne}_z @

Figure 5.11c: Procedure CAMEL_IMCN_MO_BYE (sheet 3)
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procedure CAMEL_IMCN_MO_ResponseCode 1(7)
| /* Procedure in the IM-SSF to ™\  Signals toffrom the right are to/from
| handle an outgoingcallon "7 destination S-CSCF; signals toffrom the left
| the response code received®/ | are toffrom the MS if not otherwise stated. */
b -
Reperise Code€lass
4xx excepl
1xx except 2XX 401, 407,413 600 Busy 480 TNRy
100 420: 480 | Everywhere expired
or 5xx or 486 BUSy
or 6xx except Here
600
IACK > ACK > BYE >
TAMEL_IMCNI
<1XX 'MO_2000K
Busy N¢ answger TNRY
Provisional Received

No

CAH/EL_Start_T Ry

Provisiona]_Response_Received 5
True

Result:= Result=
Nprmal_Handling CAMEL_Handlirjg

Figure 5.12a: Procedure CAMEL_IMCN_MO_ResponseCode (sheetl)
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procedure CAMEL _IMCN_MO_ResponseCode 2(7)

I/* Procedure in the IM-SSF to Signals to/from
thandle an outgoing call on " the right are to/ffrom the imcnSSF |
|the response code received/ | not otherwise stated.

No

nt_ I- A
| Select_
Failure

DP_Route_
_Select_
Failure

Int C onne< Int C ontjn< Int_Error < Int R eIeas<CaII

| | |
7 7
Modity call
pprameters with
recgived informatjon
Result= Result:=
reconnect continue

Figure 5.12b: Procedure CAMEL_IMCN_MO_ResponseCode (sheet 2)
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procedure CAMEL _IMCN_MO_ResponseCode 3(7)

I/* Procedure in the IM-SSF to Signals to/from
thandle an outgoing call on " the right are to/ffrom the imcnSSF |
|the response code received/ | not otherwise stated.

No
NSy
DP_O_Busy>
Int_ Conn
Modity call ,
parameters with ~ [Int_Contin Int_Error Int_Releasg” Call
recgived informatjon
| N| N|
7 7
Result=
reconnect
Result.=
continue

Figure 5.12c: Procedure CAMEL_IMCN_MO_ResponseCode (sheet 3)
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procedure CAMEL _IMCN_MO_ResponseCode 4(7)
'* Procedure inthe IM-SSF to T\ Signals to/from
thandle an outgoing call on " the right are toffrom the imcnSSF,
|the response code received/ | Signal toffrom the left are to/from
Loy the MS

Result=
coninue

Int_ReIeas<Call

Int_Contin< Int_Error <
Int_Conne<

Int_O_Excepyon
Modily call -

pprameters with
Z
BYE > -
< 6XX

recgived informatjon
Result.= Result:=

reconnect release

1\To the destination S-CSCF

X

Figure 5.12d: Procedure CAMEL_IMCN_MO_ResponseCode (sheet 4)
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Release 5
procedure CAMEL _IMCN_MO_ResponseCode 5(7)
'* Procedure inthe IM-SSF to T\ Signals to/from
thandle an outgoing call on " the right are toffrom the imcnSSF,
|the response code received/ | Signal toffrom the left are to/from
Loy the MS

Result=
coninue

Int_ReIeas<Call

Int_Contin< Int_Error <
Int C onne<

Int_O_Excepon

Modity call
pprameters with
recgived informatjon

Z
6XxX
Hes“'t:t Result:=
reconnec release

X

Figure 5.12e: Procedure CAMEL_IMCN_MO_ResponseCode (sheet 5)
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procedure CAMEL _IMCN_MO_ResponseCode 6(7)

77777777777777777777777 Signals to/from the left are
thandle an outgoing call on " to/from the MS; signals toffrom
|
|

|the response code received”/ the right are toffrom the imcnSSF if
not otherwise stated.

DP_O_Busy
DP_Route_Select Failure
DP_O_No_Answer

CANCEL

CAMEL[[IMCN_MO_¢JANCEL

Result:=
fail

Figure 5.12f: Procedure CAMEL_IMCN_MO_ResponseCode (sheet 6)
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procedure CAMEL_IMCN_MO_ResponseCode

7(7)

"/* Procedure in the IM-SSF to T\
i handle an outgoing call on

the imcnSSF if not otherwise stated:.

Il
| the response code received*/ |

Signals to/from the right are to/frorer

DP_Route_Select__Failure
DP_O_Busy
/ |DP_O_No_Answer
Int_Establisi”_ Int Conne?t/To
Temporar = - -
Connection\| Resource \\
CAMEL_OCH_HTC CAMEL_OCH_(QTR
fFFS Require FFFS Required
| ya |
/R’es_afts\>
. \fi;lz/ P
No Yes
Result:=
continue

Figure 5.12g: Procedure CAMEL_IMCN_MO_ResponseCode (sheet 7)
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procedure CAMEL_IMCN_MO_2000K 1(3)
i/* Procedure inthe IM-SSFto T\ F Signals toffrom the left are

thandle an outgoing call on " to/from the MS; signals toffrom

Ithe 200 OK response */ } the right are toffrom the destination
b imcnSSF if not otherwise stated. */

Result:=
pass

final_Respose_Rec¢ived=
True

P_O_Answe}

Int_Contjn< 606 Not Agceptble

i
,,T\To the destination S-CSCF
|

Result:= Result:=
pass fall

&

Figure 5.13a: Procedure CAMEL_IMCN_MO_2000K (sheet 1)
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procedure CAMEL_IMCN_MO_2000K 2(3)
[ /* Procedure in the IM-SSF to T\ /* Signals to/from the left are

| handle an outgoing call on i toffrom the MS; signals to/from

| the 200 OK response */ } the right are to/from the imenSSF if
Lo oo not otherwise stated. */

D P_O_Answe|>

Default call handling =
continue call ?

606 Not Afceptble Result:=

Pass
BYE 777777 .' ®

|
|
|
3

Result;= !

fail [

L ITo the destination S-CSCF

..
— .

Figure 5.13b: Procedure CAMEL_IMCN_MO_2000K (sheet 2)
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procedure CAMEL_IMCN_MO_2000K 3(3)
777777777777777777777777 T /* Signals to/from the left are

}'/* Procedure in the IM-SSF to T\

 handle an outgoing call on b to/from the MS; signals to/from

| the 200 OK response */ ! the right are toffrom the destination
S-CSCEF if not otherwise stated. */

=

P_O_Answe

BYE

CAMEL_IMCN_Md| BYE

Result=
fail

Figure 5.13c: Procedure CAMEL_IMCN_MO_2000K (sheet 3)
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Procedure CAMEL_OCH_IMCN1 1(3)

7777777777777777777777777 T Signals to/from the right are to/from
the imcnSSF if not otherwise stated.

| case of CAMEL handling to
| connect a call at DP Busy,
I Route select failure. */

|

fricnS
<i(ok:§§\
No

Int. DP_O_

DP_O_Busy >

Int_Conne<
Int_Contir< Int_Error < Int_ReIea<CaII

| | |
7 7

Modity call
pprameters wit
recgived informatjon

Result:=
continue

Result:=
reconnect

| 2

Figure 5.14a: Procedure CAMEL_OCH_IMCNL1 (sheet 1)
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\ case of CAMEL handllng to
| connect a call at DP Busy,
I Route select failure. */

Procedure CAMEL_OCH_IMCN1

2(3)

Signals toffrom the Teft are

toffrom the MS; signals to/from

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

< >> DP_O_Busy

ECAN CEL

CAMEL|IMCN_MO_QANCEL

Result:=
continue

|
X

Figure 5.14b: Procedure CAMEL_OCH_IMCNL1 (sheet 2)
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Procedure CAMEL_OCH_IMCN1 3(3)
i/* Procedure in the IM-SSF in the\ Signals to/from the right are to/fron\
iconnect a call at DP Busy,

'Route select failure. */

< >> DP_O_Busy

‘case of CAMEL handling to 1 the imenSSF if not otherwise stated:
|
|
|
|
|
|

Int_Establisi”_ Int Conney/To
Temporar Resource~
Connection\, \

CAMEL_OCH_HTC CAMEL_OCH_QTR
FS Requireft HFS Requirel
| N |
</R’es_q)fts\>
\\fall.//
No Yes
Result:=
continue

S 0®

Figure 5.14c: Procedure CAMEL_OCH_IMCN1 (sheet 3)
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5.1.3 Handling of Mobile Terminated Calls in the IM-SSF

The functional behaviour of the S-CSCF for handling terminating callsis specified in 3GPP TS 23.218 [5]. The
procedures specific to CAMEL are specified in this subclause:

- Procedure CAMEL_IMCN_MT_INVITE;

- Procedure CAMEL_IMCN_MT_BYE;

- Procedure CAMEL_IMCN_MT_CANCEL

- Procedure CAMEL_IMCN_MT _Response_Code.

5.1.3.1 Actions of the IM-SSF on receipt of Int_Error
The IM-SSF checks the default Call Handling parameter in the relevant CSl.

If the default call handling isrelease, aBY E indication is sent to the originating CSCF. The IM-SSF then releases all
resources and the invoked CAMEL procedure ends.

If the call handling is continue, the IM-SSF continues processing without CAMEL support.

5.1.3.2 Actions of the IM-SSF on receipt of Int_Release_Call

The IM-SSF BY E message is sent to the originating CSCF and resources are rel eased.

5.1.3.3 Actions of the IM-SSF on receipt of Int_Continue_With_Argument

The IM-SSF shall replace the call parameters by the information received in the Int_Continue_With_Argument
message. Call parametersthat are not included in the Int_Continue_With_Argument_M essage are unchanged.
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Procedure CAMEL_IMCN_MT_INVITE 1(4)
i/* Process inthe IM-SSF T\ Signals to/from the left are toffrom

ito perform CAMEL handling * 3 the orginating S-CSCF;

Ifora terminating call request */ | signals toffrom the right are to/from

L. ( the imcnSSF

Provisional_Response_Recgived :=False

Final_Respgonse_Receivgd = False

Int_Invoke_]
(T-CSI)

wait_for_
nSSF_Invokgd

Int_imcnSE CANCEL
Invoked

CAMEL|{IMCN_MT_(ANCEL

Int DP_TerNination_
attempt_Autgfized Result:=
aborted

DP_Terminafioy
attempt_
Autorized

Figure 5.15a: Procedure CAMEL_IMCN_MT_INVITE (sheet 1)
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Procedure CAMEL_IMCN_MT_INVITE 2(4)

i/* Process inthe IM-SSF T\ Signals to/from the left are toffrom

Ito perform CAMEL handling * 7 the orginating S-CSCF;

[for a terminating call request */ | signals toffrom the right are to/ffrom

Lo the imcnSSF, if not otherwise stated.
DFF_TerminatioN_

~ Attempt_
Authorised

|
Int_Continug/ ]
Int_Conne _With_ Int_Contin Int_Error Int_Releasg Call
Argument

183 Sessipn ‘Modrry call
parameters wit

=)

Progress . -
9 recgived informat{on’
|

Modity call
Harameters with
recpived ir:format on' 606 Not Agceptble

‘ To}he destination
NVITE ,, 1: MS

Result := Fall

Result :=Pass

Figure 5.15b: Procedure CAMEL_IMCN_MT _INVITE (sheet 2)
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Procedure CAMEL_IMCN_MT _INVITE 3(4)
i/* Process inthe IM-SSF T\ Signals to/from the left are toffrom
ito perform CAMEL handling “ 7 the originating S-CSCF;
[for a terminating call request */ | signals to/from the right are toffrom
(P Dif_Termination_ the imcnSSF;

Attempt_ if not otherwise stated.

Authorised

CANCEL

CAMEL||IMCN_MT_@JANCEL

Result:=
aborted

)

Figure 5.15c: Procedure CAMEL_IMCN_MT _INVITE (sheet 3)
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Procedure CAMEL_IMCN_MT_INVITE A(4)
/* 7Pf0(7:eissi iﬁ fhé IiMi-SisiFi 7 T; Signals to/from the right are to/from
'to perform CAMEL handling the imcnSSF.
“for a terminating call request */:

DP_Termination_Attempt_Authorised

—T—
Int_Establish” Int Connect’ To
Tempora Resource
Connection

CAMEL_MT_ETIC CAMEL_MT_CTIR
FFS Reqiured FFS Required

Ta

No

Yes

Result:=
fail

)

Figure 5.15d : Procedure CAMEL_IMCN_MT_INVITE (sheet 4)
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i ¥ Procedure in IM-SSF to performin
| CAMEL handling for an incoming *
call CANCEL request. */

-
|
|
|

procedure CAMEL_IMCN_MT_CANCEL

)
‘\|/

Is CANCEL for

1(1)

[*Signals to/from the left are
to/from the originating S-CSCF;
Signals to/from the right are to/fro
the imcnSSF. */

a @‘g irarjia;;tron 7

Yes
Flnaf_/ResbeQe_

No
/200 OK

2\

Rec\ei\v\e d4=/|:ﬁ4'§ e

Yes
ProvisionalRésponse_Received

=False_~

~Jralse-

Yes

No IMENSSR.
_<JQvoke9?/>

\]: Yes

Int_D P_O}gandon
/

P_O_Abandan

7

. P4
Int_Contlmf

(" 487 Requ ést

N\, Terminated

_____ Tothe
"': destination MS

Result:=
Pass

e
1\

1 ————

No

481 Call Leg/Transaction
\\ Does Not Exist

Result:=
Fail

S
e

Nt

Figure 5.16a: Procedure CAMEL_IMCN_MT_CANCEL (sheet 1)
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procedure CAMEL_IMCN_MT_BYE 1(3)

i/* Procedure in the IM-SSF to perform CAMEL 1\ * Signals to/from the left are to/from

Ihandling for BYE Request in a MT call*/ "1 the originating S-CSCF;

s ! Signals to/from the right are to/from
the imcnSSF if not otherwise stated. */

No

No

Bye Req @ Callee

a Dlsconnectjl
[ | .
|
Int_Error < Int Relea<CaII Int Cont|n< BYE <_1From destination MS
Y

D _O_Disconn}ct

Int_ContiN{ Int_Error < Int_ReIeaséall

Tesult= ] [ —
487 Requesit |
normr_:ll_ Terminatel 200 OK ,,TTo destination MS
handling o
result:=
CAMEL_
handling

Figure 5.17a: Procedure CAMEL_IMCN_MT_BYE (sheet 1)
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procedure CAMEL_IMCN_MT_BYE 2(3)

i/* Procedure in the IM-SSF to perform CAMEL 1\ * Signals to/from the left are to/from

Ihandling for BYE Request in a MT call*/ "1 the originating S-CSCF; signals

s ! to/from the right are to/from the
imcnSSF if not otherwise stated. */

Q Discon_nectJZ

Int_Conn<

Int_error <

. Int_ Releas
Int_Connm< | Cal <

| k I
N
<BYE Modity call
pprameters wit
[ 1 recgived informatjon
Int_Error Int_Contin Int_Releag Call
Final Response Recqgived =
[ I False
200 OK Result:=
reconnect
Tesult=
CAMEL_
handling
e
| To the Destination
|
200 OK ”7‘ MS

Figure 5.17b: Procedure CAMEL_IMCN_MT_BYE (sheet 2)
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procedure CAMEL_IMCN_MT_BYE

"handling for BYE Request in a MT call*/

DP| O_Disconne§_2

¥ Procedure in the IM-SSF to perform CAMEL

66 3GPP TS 23.278 V2.0.0 (2002-05)

3(3)

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

Int_Establish”
Tempor
Connecfion

CAMEL_MT_ETC
FFS required

Int Connect To_
Resource

CAMEL_MT_CTR
FFS required

T

No

DP| O_Disconne}_z

Yes

Result:=
release

X

Figure 5.17c: Procedure CAMEL_IMCN_MT_BYE (sheet 3)

3GPP




Release 5 67 3GPP TS 23.278 V2.0.0 (2002-05)

procedure CAMEL_IMCN_MT_ResponseCode 1(6)
I/* Procedure inthe IM-SSFto "\  Signals toffrom the right are to/from
thandle an incomeing callon ' destination MS; signals to/from the left

|

|

|the response code received*/ are toffrom the orignating S-CSCF if
b + not otherwise stated. */

C

Reperise CodegJass

4XX eXcept
1xx except 2XX 401, 407.413 600 Busy 480 TNRy
100 420 480 | Everywhere expired
or 5;0( or 486 BUSy

or 6xx except Here

600
IACK > BYE >
TAMEL_IMCN
<1XX 'MT z000K|| (ACK >

B

IACK > NRY

No

CANIEL_Start_TINRy Busy

Provisionpl_Response_|Received
:=True

Result= Result:=
prmal_Handling CAMEL_Handling

e

Z

Result ;= pass

Figure 5.18a: Procedure CAMEL_IMCN_MT_ResponseCode (sheet 1)
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procedure CAMEL _IMCN_MT_ResponseCode 2(6)
'* Procedure inthe IM-SSF to T\ Signals to/from

thandle anincomeing callon '? the right are to/ffrom the imcnSSF |

|the response code received/ | not otherwise stated.

No
NSy
DP_O_Busy>
Int_ Conn
Modity call ,
parameters with ~ [Int_Contin Int_Error Int_Releasg” Call
recgived informatjon
| | N
7 7
Result=
reconnect
Result:=
Fail

Figure 5.18b: Procedure CAMEL_IMCN_MT_ResponseCode (sheet 2)
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procedure CAMEL _IMCN_MT_ResponseCode 3(6)

h Signals to/from
thandle an incomeing call on i the right are toffrom the imcnSSF,
|the response code received/ | Signal toffrom the left are to/from
- the originating S-CSCF-.

Result=
coninue

Int_ReIeas<Call

Int_Contin< Int_Error <
Int_Conne<

Int_O_Excepyon
Modily call -

pprameters with
Z
_I\_‘ e
BYE —-1To the destination MS
|
S

recgived informatjon
< 6XX?7??

Hes“'t:t Result:=
reconnec reloase

X

Figure 5.18c: Procedure CAMEL_IMCN_MT_ResponseCode (sheet 3)
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procedure CAMEL _IMCN_MT_ResponseCode 4(6)

h Signals to/from
thandle an incomeing call on i the right are toffrom the imcnSSF,
|the response code received/ | Signal toffrom the left are to/from
- the originating S-CSCF-.

Result=
coninue

Int_ReIeas<Call

Int_Contin< Int_Error <
Int C onne<

Int_O_Excepon

Modity call
pprameters with
recgived informatjon

Z
6XxX
Hes“'t:t Result:=
reconnec release

X

Figure 5.18d: Procedure CAMEL_IMCN_MT_ResponseCode (sheet 4)
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procedure CAMEL _IMCN_MT_ResponseCode 5(6)

77777777777777777777777 Signals to/from the left are

" to/from the originating S-CSCF;
|
|

thandle an incomeing call on

|the response code received”/ signals toffrom the right are to/from

the imcnSSF if not otherwise stated.

DP_O_Busy
DP_O_No_Answer

N

CANCEL

CAMEL{|IMCN_MT_QANCEL

Result:=
fail

Figure 5.18e: Procedure CAMEL_IMCN_MT_ResponseCode (sheet 5)
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'/* Procedure in the IM-SSF toT
I handle an incomeing callon *?
I the response code received*/ |

L)

procedure CAMEL_IMCN_MT_ResponseCode

6(6)

Signals to/tfrom the right are to/frorgsl

the imcnSSF if not otherwise stated:.

DP_O_Busy

DP_O_No_Answer

Int_Establisi”_

Temporar
Connection\,

FS Require

C#MEL_MT_ETC

Int_Connegt_To_
Resource™\
N\

CHAMEL_MT CfiR

)

HFS Requirel
| Z |
//R’esafts\\
\\\fail?//’
/
|
No Yes
Result:=
continue
%

Figure 5.18f: Procedure CAMEL_IMCN_MT_ResponseCode (sheet 6)
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Procedure CAMEL_IMCN_MT_2000K
I Process in the IM-SSF

"to handle aincoming call

1200 OK response */

73
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1(3)

f* Signals to/from the left are
toffrom the originating S-CSCF;

Result:=

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

pass

final_Respose_Received=

True

DP_O_Answea

———

Int_Continge

Result:=
pass

606 Not Ac

Result:=
fail

Figure 5.19a: Procedure CAMEL_IMCN_MT_2000K (sheet 1)
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Procedure CAMEL_IMCN_MT_2000K

¥ Process in the IM-SSF
"to handle aincoming call
1200 OK response */

oole DP_O_Ansa/er

Int_Error
No
Yes
606 Not Acceptble Result:=
Pass
E:}
Result:=
fail

Q

3GPP TS 23.278 V2.0.0 (2002-05)

2(3)

f* Signals to/from the left are
toffrom the originating S-CSCF;
signals to/from the right are
toffromthe imenSSF if

not otherwise stated. */

Default call handling =

continue call ?

Figure 5.19b: Procedure CAMEL_IMCN_MT_2000K (sheet 2)

3GPP



Release 5 75 3GPP TS 23.278 VV2.0.0 (2002-05)

Procedure CAMEL_IMCN_MT_2000K 3(3)
i ¥ Process in the IM-SSF T\ 7* Signals to/from the Teft are

Ito handle an incoming call } to/from the originating S-CSCF.

1200 OK response */ !

P éE_o_AnSW%

CAMHL_IMCN_MT| BYE

Result:=
fail

X

gL

Figure 5.19c: Procedure CAMEL_IMCN_MT_2000K (sheet 3)
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Procedure CAMEL_Start_ TNRy 1(1)

iProdedure in IM-SSF to start 1\
Ithe timer TNRy “i
| |

e

Start TNRy
with received
time value

Start TNRy wit
default value
|

Figure 5.20a: Procedure CAMEL_Start_TNRYy (sheet 1)
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Release 5

1(1)

Procedure CAMEL_Stop_TNRy

i Procedure in the IM-SSF T\
|tostop the imer TNRy  “7
|

T |

(
=

Yes

<A

Yes

Stop TNRy

Q

Figure 5.21a: Procedure CAMEL_Stop_TNRy (sheet 1)
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5.1.4 Handling of call in the imcnSSF
Handling of mobile callsin the imcnSSF may involve the following process and procedures:
- imenSSF;
- imenCheck_Ciriteria;
- imcnConnect_To_Resource;
- imcnHandle AC;
- imcnHandle ACR,;
- imcnHandle CIR;
- imcnHandle CIR leg;
- imcnComplete FCI_record,;
- imcnComplete all_FCl_records;
- imcnHandle O_AcceptCall;
- imcnHandle T_AcceptCall.
The detailed error handling for the process imenSSF and the associated procedures is specified in 3GPP TS 29.278.

5.14.1 Behaviour of the imcnSSF in the process imcnSSF

5.1.4.2 Process imcnSSF and procedures

3GPP
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Process imcnSSF 1(33)

-

[* Timers used in the imcnSSF process: B

Tssf: Application timer in the ssf.

Tcp: Timer for call period.

This timer measures the duration of a call period.

Tsw: Timer for tariff switch.

At the expiration of this timer, a new tariff switch shall be started.

Tw: Warning timer.

At the expiration of this timer, a warning tone shall be played to the calling party.
DELTA: time, measured in the imcnSSF, elapsed between the time an
ApplyChargingReport operation is send to the imecnSCF and an
ApplyCharging operation is received from the imcnSCF.

Tccd: Control of call duration timer.

This timer supervises if after sending of ACR a new AC is received.
Tced has avalue range of 1 to 20 seconds.

Ranges for the default values for Tssf.

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

[* TASK definition:

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

The sending of an Application_End or Abort signal terminates the relationship to the imcnSCF.
*/

/* Decision box definitions (1) AN

‘armed TDPs for this CSI?'
It is questioned whether or not the ongoing call can encounter further TDPs which are
indicated in the current CSI.

‘Call to be released?'
It is questioned whether or not the ongoing call will be released imediately after imcnSSF

has responded; that is the ongoing call will not send any signals furtheron to the imcnSSF.
NOTE: In this case the imcnSSF shall also go to idle.

*/

/* Decision box definitions (2)
Thefollowing decisions are used by procedures in CCF.

'imcnSSF invoked?'
Is the imcnSSF process in any state other than Idle?

*/

Figure 5.22a: Process imcnSSF (sheet 1)
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Process imcnSSF 2(33)
/* “Invocation of imenSSF in MO,T N F Signals toffrom the left are toffrom the IM-SSF,
IMT call case. ¥ te signals toffrom the rightare
Y | to/from the imenSCF. */

wThe received CSl states
' w‘whether DP Collected_Info
| jor DP Analysed_Information
| jor DP Route_Select_Failure
1 jor DP T_Busy
| lor DP T_No_Answer
| 1or DP Terminating_Attempt_ Idle
| 'Authorised shall be armed
' las TDP.
|
|
|
|
|
|

| !
Int_Tnvoke] Int_Invoke Int_Invoke Int Tnvoké Tnt_Tnvokeé
imcnSSF imcnSSE imcnSSF imcnSSF imcnSSF
(O-Csl) (T-CSJ) (VT-CSI) (D- CSI) (N-CSI)

| e I |

Z
I\

P ~
|
ArmDP | . [ I
Int_O_Exception, Int DP_O_Answer,
nt T_Exception Int DP_T_Answer,
_ Int DP_O_Abandon,
Int_imcnSBF Int DP_T Abandon,
Invoked Int_ DP_Route_Select_Failure,
Int Continie Int DP_O_No_Answer,
- Int DP_T_No_Answer,
- Int DP_O_Busy,
Wait_For_ It DPT Busy,
—Request 1dle ) Int DP_O_Disconnect,
’ Int DP_T_Disconnect,
Int DP_Analysed_Info

Figure 5.22b: Process imcnSSF (sheet 2)
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Process imcnSSF

| MT call case. */
|

[ * Invocation of imenSSF in MO,

L
|
|

T

Int_DP_Route_Select_Failure,

3(33)

/* Signals to/from the left are toffrom the IM-SSF;

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

Tnt_DP_O_Abandon,

Int_DP_T_Abandon,
Int_DP_O_Disconnect,

=T

Int_DP_T_Busy — g
—o T ' Int_DP_T_Disconnect,
Int_DP_T_No_Answer — — - Int_DP_O_Answer,
alt_ror_ nt_I_EXxcepton, Int DP T Al
< _Request ) Int_O_Exception |2t—Dp—O—BﬂSSV§,Ier’
I Int_DP_O_No_Answer
I ] ] ]
TNt DP_ TNt DP_ J
. Terminatjng_ . Collected
Attempt Informatipn T ]
A - | | Tnt_DP_
— — - Analysed
heck Criterig] Check_Criteri Informatio
nsuccessful [Tollected_Inf i | |
< e >

heck_Criteri
{Analysed_In

%

Wait_For_
_Request

Int_Contin Int_Continue
Check_Gap |
\dle _Criteria
- No

Check _Gap | Wait_For_ Idle

_Ciriteria _Request Yes

Z
sult™ | No Default Call Handling =
pass? Continue Call?
Yes
No
Yes

Apply Gap
e treatment
if present

Int_ReleageCall

No

|

Gap treatment depends on
the info received in the

Call Gap message (i.e.
tone/announce, cause, etc.)

Idle

Figure 5.22c: Process imcnSSF (sheet 3)
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Process imcnSSF 4(33)
i I* Invocation of imenSSF in MO, T\ F Signals toffrom the left are toffrom the IM-SSF,
IMT call case. ¥ te signals toffrom the rightare
Y | to/from the imenSCF. */

'Set Tssf to default 'Set Tssf to default
non user interaction non user interaction
Tssf timer interval Tssf timer interval
and restart Tssf and restart Tssf'

'Set Control 'Set Control
Relationship' Relationship'

CAP_Initial

ACR sent.=false

AC pending:=false

Outstanding requests = 1

Oustanding Call Information Report = 0

forDS

aiting_for_\
Instructions

aiting_for_
_Instructions

Figure 5.22d: Process imcnSSF (sheet 4)
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Process imcnSSF 5(33)
i* Invocation of imenSSF in MO, T\ % Signals to/from the left are toffrom the IM-SSF,
IMT call case. ¥ te signals to/from the right are
! J toffrom the imcnSCF. */

CAP_AppI ~ CAP_Resef_Timer Internal | o
Charging r
—a—_————————2a

Handle_AC
Yes
No
Set Tssfto Set Tssfto
CAP_Reset_Timer CAP_Reset_Time Int_Error
t{me interval angd time interval angd

restarf Tssf restarf Tssf
[Complete_all ]|
FCI_records

aiting_For_
_Instructions

'Not Waiting for first response after IDP
or first reset Timer' B

<Wait_For_> < Idle >
_Request

Figure 5.22e: Process imcnSSF (sheet 5)
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Process imcnSSF _ 6(33)
/* Signals to/from the left are toffrom the IM-SSF;

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

,,,,,,,,,,,,,,,,,,,, -
|

i * Invocation of imenSSF in MO,
IMT call case. * t

_Instructions

‘ ontnde -
= CAP_Contpfue_
DP_O_No_answer of leg2 WithArgun%t CAP—CO”’ét
DP_T_No_answer of leg2

DP_O_Busy of leg2 | |
DP_T_Busy of leg2
DP_Route_Select_Failure of leg2| Stop Tssf Stop Tssf Stop Tssf
DP_O_Disconnect of leg2
DP_T_Disconnect of leg2 I

DP_O Disconnect of legl

DP_T_Disconnect of legl Le
Messagewds receiyed due to No
of Le
Complete_ Complete_ Int_Continue_ -
FCI_record ELSE  ||FCI_record _With_ Int_Continpie
(leg2) (legl) Argument
Handle_CIR |
leg(leg2)

¢ DP_O_No_answer of leg2
DP_T_No_answer of leg2

Handle_CIR | g 8{“p'ete_d DP_O_Busy of leg2

leg(legl) I_rezcor DP_T_Busy of leg2

I (leg2) DP_Route_Select_Failure of leg2
DP_O_Disconnect of leg2
DP_T_Disconnect of leg2
No

Current DP is
O_Disconnect or
T_Disconnect?

Int_Contin

—1
O;f;gg{ng >|-<and|e_CIR_ Applicatior>
Outstanding leg(legl) End
_Requdsts -1 ¢ |
Outstanding_ (Complete_all
_ |-Cl_records

Int_Contin

bet Tssftolas
uped time interval
and restart Tssf

'Set Monitor
Relationship’

aiting_For_
_Instructions

< Monitoring )
Wait_For_
(_Request ) < ldle >

Figure 5.22f: Process imcnSSF (sheet 6)

3GPP



Release 5

85

3GPP TS 23.278 V2.0.0 (2002-05)

IMT call case. */
|

Unexpected
Data Valu

i/* Invocation of imcnSSF in MO, '[\

Process imcnSSF

L —a

7(33)

/* Signals to/from the left are toffrom the IM-SSF;

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

]

Waiting_for_
_Instructions

us

Arm EDP
and/or
disarm EDP

-
|
|
|
|
.

aiting_For_)
_Instructions

CallActive = FALSE\ <,,

- ;

Depending on the Monitoring”

w parameter received for the
undlcated detection point.

|For DP O/T Disconnect a DP

lis only disarmed for the leg
{for which the event was
‘recelved

CAP_ Int T ~_Exception,
Release nt_O_Exdeption

|
|
|
I
L

'Charglng Regport

Handle_CIR

Handle CIR| |
omplete_all|]
| FCI_records
omplete_allf]
FCl_records
Abort >
IApplication
End
Int_Releade Call
Stop Tssf

N

Figure 5.22g: Process imcnSSF (sheet 7)
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Process imcnSSF

"/* Invocation of imenSSF in MO,T\
IMT call case. ¥ !
| |

-

8(33)

signals toffrom the rightare

* Signals toffrom the left are to/from the IM-SSF;
to/from the imenSCF. */

_Estal
[Temporar
Connection

Stop Tssf

Temporary
Connectiol

Await_Temporal
Connection_
stablishmen,

CAP_Cang€l_(All)

Disarm all
EDPs

Cancel all
reports

Start Tcp

WL

Yes

Start Tw

imteraction time

-

1et Tssitouse

value and resta

—

Tqsf

onnection

_Railed

Error ETC faNed

Pet Tssfto las]
uged time interva
dnd restart Tsgf

aiting_For_
Instructions

Figure 5.22h: Process imcnSSF (sheet 8)
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Process imcnSSF

IMT call case. */
| |

L —a

9(33)

aiting_for_
_Instructions

signals to/from the right are

/* Signals to/from the left are toffrom the IM-SSF;
toffrom the imcnSCF. */

Resource

Stop Tssf

Tonnect_To_

Resource

fail

Fet Tssftolas
ed time interval

u

4nd restart Tsf
priate

Start Tcp error to the
imcnSCF
aiting_For_
Instructions
No Yes
Start Tw

ifteraction time|
v@lue and restaft
Tysf

aitng_For
_End_Of_

Iet Tsstto use)

r Interactign

Figure 5.22i: Process imcnSSF (sheet 9)
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Process imcnSSF 10(33)
I/* Invocation of imenSSF in MO, I\ /* Signals to/from the right are
IMT call case. * - toffrom the imcnSCF. */

| |

Monitoring

Report BREM_
Event

No " In state 'Monitoring’, only
-—1 requests to disarm DPs or to

| sent notifications are allowed
Yes oo

Data Value

Error: UnexXdected Arm DP
and/or
disarm DP

< Monitoring > (Eg} pr'ZEeo—r?j”s"

Application_§nd

Wait_For_
(_Request> < Idle >

Figure 5.22j: Process imcnSSF (sheet 10)
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Process imcnSSF

11(33)

IMT call case. */
|

L —a

i Monitoring ,

Waiting_for_Instructions,

‘ Waiting_for_End_Of_Temporary_Connection,
Waiting_for_End_Of User_Interaction,
Await_Temporary_Connection_Establishment

nDFscoﬁnéE:t nDi_s conndet /NLDP_OL Int_ DP_T]
* legID */ I legID */ _Abandon| _ Abandon|
I S N T

FSignals toffrom the Teft are
to/from the IM-SSF,;

signals toffrom the right are
to/from the imenSCF. #/

No

_Even
_Report_BC
Notify & Cgfitinue)
Rerform im plicit Rerform implicit
d{sarmingof DAs  d|sarming of DFs
Handle_ACH}---.
| Herform implicif |
| ! d{sarming of DRs
| .—-—4Handle_ACR Stop Tssf
\ | ! —
Handle_CIR R — |
| I CallActive = ! |
" 1FALSE !
| b | Handle_CIR] Int_Continkie
| leg (legID)
Stop Tssf |
|
|
! JHandle_ACR
Int_Continbe  ____________ |
CallActive = |
FALSE
e Handle_CIR
Fomplete_all S¢t Tssfto defaglt
FCI recordsll nop user interactfon
— timer value an |
restait Tssf (Fomplete_all|
Applcation FCI_records
End Outstanding_
_Requests := | —L
Qutstanding Application
“Requésts + 1 End

aiting_for_ idle
Instructions

Figure 5.22k: Process imcnSSF (sheet 11)
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Process imcnSSF

12(33)

I/* Invocation of imcnSSF in MO, T\
IMT call case. */
|

* Signals toffrom the left are to/from the IM-SSF;

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

f Temporar
Connection

WAiting_for_| n;_

CAP_Discgphect_
ForwardCdQnection

Int TC_RéleasedCAP_APPIY,
- - Charging

‘_ .

CAP_Resey/ Tssf expirgd____lInternal

| Timer |
.

Handle_AC

Handle_ACR

Set Tssfto

CAP_Reset_Timer
time interval an

Abort >

,,,,,, > T Handle_ACR

nt_Disconjnect_
Forward_
Connectioh

et Tssftolas
uged time intenl

d restart Tss

CallActive :=
FALSE

[

aiting_For_
Instructions

K—resiait Isst

|

|

|

|

|

}

i WAIting_ or_Er;i:
[ _Pf Temporar
| € Connection
|

|

|

1

Int_Discornect_
Forward_QConnection

CR elease;
Pending

bleased

Int_Error

(Lomplete_all
FCI_record

_Request

( Wait_For_

) &)

Figure 5.22| : Process imcnSSF (sheet 12)
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Process imcnSSF 13(33)
i* Invocation of imcnSSF in MO, T\ Signals toffrom the left are to/from the TIM-SSF,
IMT call case. ¥/ o signals to/from the right are

S to/from the imecnSCF. */

Waiting_for_End_Of_Temporary_Connection,
Waiting_for_End_Of User_lInteraction

___Tsw expire< 1 JTcp expir

. |
Tw expire¢/_.__! Intemal

/EE\

Int_Apply | .Internal \ elease
Warning_Tdne r '
|
L .
| NO p—
e -
| ' This provokes the IM-SSF ! égglgr_tCharg
L 1to play a tone to the party fandle_ACRIL !
I for whom the BCSM is operating o
e b Int_Discornect_
i i Forward_Connections
uged time interal ||
N
1 |[Handle_CIR
r;ﬁwthe Start Tced i i
Yes ' Do
No } 3 (Complete_all||
Set stored |1 ||FCl_record
r————-----1{e parameters o
| as applicable i !
i 1 i Int_Releage
; Send_e_ | !
; } ””” Parametets i !
| | | |
| |
! i K i !'| Stop Tssf
;! Store curent L
! ! value of Tcp ! }
i |
| ! ! |
| \ |
P by
. ] o
|| [This provokes the IM-SSF" “CallActive = | | |
o w‘to send e parameters to TRUE e
| [hecalingpany e
| - |
| pmm s e - |
] 'No Storedt o« CallActive = FALSE; ]
1e-parameters exis . iy -7
after this setting _Eﬂ@?ﬁf‘fqét}? ,E Py present ;

L

Figure 5.22m: Process imcnSSF (sheet 13)
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Process imcnSSF

/* Invocation of imcnSSF in MOw.\
IMT call case. */ o1
| |

e

Internal !

14(33)

* Signals to/trom the left are to/from the IM-SSHN\
signals to/from the right are
to/from the imenSCF. */

< Monitoring>

I I R

Tw explre<

4 | 7
JTsw expir< —{Tep expir%( L |Tced expi@é
N\ N\

No

_Yes
[CAP_ N
\D) —-4Apply_Charging_|
< reports > Report
outstangir@?" No
Yes
CAP N\
No ‘- {Apply_: Char)m
Repoi_ ——
| Handle_CIR
! {fomplete_all
FCI_record |
! J_ (Complete_all|
" [Application FCI_record
Handle_ACR ,,5 éﬂgllcatlon N\ _
1
Fet Tssf o lagt [ <\ Int_Release
used time interyal Idle

dnd restart Ts$f

’ThIS provokes the IM-SSF
' to send e parameters to
Ithe calling party

Int_Apply]
}"" Warning_[lone
3
| Set stored
! ' e parameters
' las applicable)
: 3 |
! ! WerseQt
} | to MS?
| ~"
3 Yes
|
| |
o __ L
i No storefl | }
| e-parameters existr -
after this|[setting |
|
|
|
i
N Send_e_
| i \Paramete S
|
- —
| ! Store curent
! value of Tcp
| |
-
] )
|
| )
|
|
|
|

This provokes the IM-SSF~ ~
to play a tone to the party
for whom the BCSM is operatlng

Start Tced
' Applicatioﬁ:\
End /’
I 4
} 1
,,,,,,,,,, o Idle
CallActive = |
TRUE [ e

‘CallActive := FALSE;
'CallReleasedAtTcpEXxpiry' presen

-

Figure 5.22n: Process imcnSSF (sheet 14)
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15(33)

Process imcnSSF

i * Invocation of imcnSSF in ignals toffrom the left are to/irom
IMT call case. * h signals toffrom the right are
! to/from the imenSCF. */

Waiting_for_End__
_Of _User_
Interaction
cAP_apply/  |CAP_DIscopfectN |t srr | [cAP_Rese”  [CAP_Play CAP_PrompZ& [~ap cancef’
ForwardCeqnection) Rejeased | Timer | Announc8gent _ﬁ?gfn%g_tio er_ | (Invoke_

Charging
| * ]

‘CallActive := Relay the 0 rati{)%”
Handle_AC Handle_ACR Handle ACR[| 5 | | “ITTo SRF
> IFALSE to the SRF S e

-

———d

: Set Tssfto
Int_Disconnect_ .
Forward_Connection CA P_Reset_Tlmer !
— time interval angd
restarfeIsst

bed time interviadop user interact{orop user interactjon
einterval angl time interval anf

restarl Tssf restarf Tssf

¢ ;I:'

aiting_For \ W ”8?—U°— _
_Instructions —J1_User_
Interaction

Fet Tssftolas SETSSf 0 defatliSot Tssf to defalilt

Qg ©

nd restart Tss{ i

Interaction

Figure 5.220: Process imcnSSF (sheet 15)
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Process imcnSSF

16(33)

IMT call case. ¥
|

[

I/* Invocation of imenSSF in MO, T\ /* Signals to/from the left are to/from
the process Generic_SRF;
signals to/from the right are

E WAiting_for_Enyl_ toffrom the imcnSCF unless
_Of User_
Interaction

otherwise stated. */

CAP_Cangellet\ CAP_Cangel ) CAP Prompt & 1 CA
error Failed efror O™ SRF - 1-——> Collect_YserFrom SRF .~
- - - e _Informatipn_ |
| |

pecialisefd
Resource

7

WAIting_for_Eny_
_Of_User_
Interaction

Int_Discornect_
Forward_Connection

RF_Release
Pending

Released

Int_Error

(Lomplete_all||
FCI_record

Wait_For
_Reﬁues?) ( Idle )

Figure 5.22p: Process imcnSSF (sheet 16)
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Process imcnSSF 17(33)
[ /* Invocation of imcnSSF in MO, 1\ /* Signals to/from the left are to/ffrom the IM-SSF,
IMT call case. ¥ S signals to/from the right are
] Monitoring toffrom the imcnSCF. */
nt DP_O[Answer nt DP_T |Answer
CAP_Cane€l_(All)
Handle_O_ Handle_T_
Disarm all Answer Answer
EDPs I Q|
ID
Cancel all
reports

Perform implici
disarming of DPE.

(Interrupted

for which the event was J\*”E erform implicif
received. digsarming of DPE.

|

|

: I Isarm this DH.
1-——————————————-Rerform implici

No disarming of DHs.
L Any remaining armed
EDPs or

Yes outstanding report? Outstanding_
1Requests :=1

|
is only disarmed for the leg :r -

|

|

|

Int_Continpe

S¢t Tssf to defalilt
nop user interactjon
Tsgf timer value and

b restarf Tssf
(’ggplfgza?él-— ( Monitoring > .
- aiting_For_
_Instructions

Int_Continpe

Wait_For_
<_Request> ( Idle >

Figure 5.22q: Process imcnSSF (sheet 17)
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Process imcnSSF 18(33)

i7* Invocation of imenSSF in MO, T\
IMT call case. ¥ t
|

Monitoring signals to/from the right are

toffrom the imcnSCF. */

™
|
|
4

¥ Signals to/from the Ieft are toffrom the IM-SSF; lj

Int_ DP_O_No_Answer,

Int DP_T_No_Answer,

Int. DP_O_Busy,

Int_ DP_T_Busy,

Int_ DP_Route_Select_Failure

EDP_R
Not armed for LegID
t—(andle_ACF e e ___|Handle_ACR|
|
D,
| | |CallActive :=
“1FALSE
Stop Delta A : Stop Delta
Herform implicit
disarming of DPE.
CalkForwardi
ina2
Nb pending Yes
Handle_CIR | andle_CIR |
Handle_CIR leg (leg2) Tleg (leg2)
Any remaining armed
EDPs or
No 7 outstanding report?
Complete_all]| es
| FCI_records Complete_ isarm this DH,
| FCI_record -—-Rerform implicif

‘ (leg2) disarming of DPs.
Application

End

Outstanding_

Int_Contin| |Requests =1

Int_Continpe

S¢t Tssfto defajilt
nop user interacjon
Tsgf timer value gnd

Monitoring

restarf Tssf

"For DP O/T Disconnect the D FT;
is only disarmed for the leg r
|
|
|

aiting_For_
_Instructions

for which the event was
received.

-,

Figure 5.22r: Process imcnSSF (sheet 18)
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Process imcnSSF

i * Invocation of imcnSSF in MO, T\
IMT call case. ¥ te
| |

-

< Monitoring >

19(33)

signals toffrom the rightare

FSignals toffrom the Teft are toffrom the TM-SSF,
to/from the imecnSCF. */

| relationship.

}' Handling of CAP_Releage_Call
Qi—— ' is only specified in a conftrol

| The imenSCF shall not 4end a
| CAP_Release_Call ina
monitor relationship

I
|
e _—

Int_T_Exc

Handle_CIR
CallActive := |
C FALSE X
(Complete_all]| j
FCI_records o
Application\
End
Int_Releade_Call

Handle_CIR

(Complete_all |
FCI_records

Abort

Idle

Int_O_Excgeption,
bption

[cap_

Apply_Chaxging

Handle_AC

Monitoring

i

Figure 5.22s: Process imcnSSF (sheet 19)
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Process imcnSSF 20(33)
I/* Invocation of imenSSF in MO, I\ /* Signals to/from the right are
IMT call case. * - toffrom the imcnSCF. ¥/

| |

Waiting_For_Instructions,
Waiting_For_End_Of_Temporary_Connection,
Waiting_For_End_Of_User_Interaction

used time intery
and restart TsS|

Non-completed CAMEL
logical call record

exists for this legID? No

Create CAMEL logical
call record

Not present,
"Overwrite"

Ovérwrite all CAMEL [Vrite FCI datdg
lopical call recofd rn CAMEL logicp
datg with this FCI data call record

)

Figure 5.22t: Process imcnSSF (sheet 20)
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Process imcnSSF 21(33)
[/* Invocation of imenSSF in MO, T\,

IMT call case. */ } 7 Signals Tofirom the fight are
b — to/from the imenSCF. */ Iﬁ

< Monitoring >

CAP_
Furnish_
Information

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

No

Crepte CAMEL logical
1? call record

Not present,
"Overwrite"

Ové AMEL Write FCI dat3
Idgical call recoild i CAMEL logical
datgq with this FCI glata call record

Monitoring

Figure 5.22u: Process imcnSSF (sheet 21)
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Process imcnSSF

IMT call case. */ |
|

|
L —a

22(33)

toffrom the imcnSCF. */

/¥ Signals to/from the right areBI

Waiting_For_Instructions,
Waiting_For_Instructions_for DS,
Waiting_For_End_Of_User_Interaction,
Waiting_For_End_Of_Temporary_Connection

Handle_SCI

Monitoring

Handle_SCI

Figure 5.22v

: Process imcnSSF (sheet 22)
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Process imcnSSF 23(33)

/* Signals to/from the right are
IMT call case. * -
|

toffrom the imcnSCF. */
|

L —a

Fet Tssftolas
$ed time intervpl
dnd restart Tss

store request

c

Oustanding Call Information Report:=
Oustanding Call Information Report +1

Waiting_For_Instrugtions

Figure 5.22w: Process imcnSSF (sheet 23)
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Process imcnSSF 24(33)
i* Invocation of imcnSSF in MO, T\ Signals toffrom the left are

IMT call case. ¥/ o to/from the IM-SSF. */

| |

< Monitoring >

Int DP_Analysed_
" Informatipn

<I nt_Continfie

VAN

Monitoring

Figure 5.22x: Process imcnSSF (sheet 24)
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Process imcnSSF

IMT call case. */ o
|

|
L —a

aiting_for_
Instructions

25(33)

signals to/from the right are

/* Signals to/from the left are toffrom the IM-SSF;
toffrom the imcnSCF. */

Furnish_Cifarging_
Information

CAP_C on!{e

CAP_
CAP_Coné | R elease4

Bet Tssftolas
ed time intervia
nd restart Tss

Stop Tssf

o

Q

Stop Tssf

Stop Tssf

Stop Tssf

Yes

Int_Conneft Int_Releade Call

No T

Tnt_Coniinjie_ _
_With_ Int_Continpe
Argument
|

Cregte CAMEL logical
call record

Write FCl data] Opverwrite CAME
CAMEL logicplldgical call reco
call record with FCl data

;.
Q-

aiing_for_\
Instructions
for DS

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

7

IApplication
End

(Lomplete_all]
ECl_Recordd

Idle

Figure 5.22y: Process imcnSSF (sheet 25)
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Process imcnSSF 26(33)
I/* Invocation of imenSSF in MO, I\ /* Signals to/from the left are to/ffrom the IM-SSF;
IMT call case. * - signals to/from the right are
L ! to/ffrom the imcnSCF. */

aiting_for_
Instructions
ForDS

Timer expir, Int DP_O
Int I Lo el
nierna r Tssf < >Abandon
77777777777 )

Abort > Stop Tssf

[Complete_all
Int_Error —
< - FCI_records

(Complete_all ] Application
FCI_records End

J L

e

Figure 5.22z: Process imcnSSF (sheet 26)
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Process imcnSSF

IMT call case. */
|

|
L —a

or_\
Instructions
For DS

S
[Temporar
Connection

Stop Tssf

Await_Temporaky
Connection
S

27(33)

/* Signals to/from the left are to/from the IM-SSF; ﬁ

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

rar
Sl _Railed
o
X Error ETC faNed
r
rt
Bet Tssftolas
used time interval
@nd restart Tsqf

Connection_For_DS

aiting_For_
Insfructions_For_ DS

Figure 5.22aa: Process imcnSSF (sheet 27)
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Process imcnSSF

[ /* Invocation of imenSSF in MO, 1\
IMT call case. * o
| |

1

WAiting_for_En
_Of Temporary
Connection For /DS

28(33)

f* Signals toffrom the left are to/from the IM-SSF;
signals toffrom the right are
to/from the imcnSCF. */

5

CAP_Discgoahect

ForwardCéqnection TC_Rgleased

>|m_

nt_Disconnect_
Forward_
Connection

bet 1ssftolas

ed time intervjal
nd restart Tss

q &

| Ingtructions_For| DS

s

Set I'sstto

ti

P_Reset Time
me interval angd

restaft Tsst

)

,_,,7\ Internal

Int_Discornnect_
Forward_Connection

C_Release )
Pending_DS

bleased

Int_Error

(Complete_all]|
FCI_record

Idle

Figure 5.22bb: Process imcnSSF (sheet 28)
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Process imcnSSF 29(33)
I/* Invocation of imenSSF in MO, I\ /* Signals to/from the left are to/ffrom the IM-SSF;

IMT call case. * - signals to/from the right are

|

‘ toffrom the imcnSCF. */

Resource

Stop Tssf

Tonnect_To_

Resource

result

fail

Bet Tssftolas
Eed time intervial
v@lue and restaft hnd restart Tsdf

c

error to the
imcnSCF

aiting_For_
Insfructions_For_DS

Figure 5.22cc: Process imcnSSF (sheet 29)
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Process imcnSSF 30(33)
I/* Invocation of imenSSF in MO, I\ / Signals toffrom the left are
IMT call case. ¥ i to/from the IM-SSF;
L _l signals toffrom the right are

to/from the imenSCF. ¥

Waiting_for_End_Of Temporary_Connection_For_DS,
Waiting_for_End_Of_User_Interaction_For_DS

Int_DP_O|
" Abandon

Stop Tssf

FCI_records

Ifom plete_all]]

‘Application_
End

L)

Figure 5.22dd: Process imcnSSF (sheet 30)
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Int_Disconnect_
Forward_Connection

Set Tssfto
P_Reset_Timler
me interval angd
restart Tssf

CA

—

c

QD

—1

Set Tssf to default
non user interaction
time interval and

Set Tssf to default
non user interaction
time interval and

restart Tssf

restart Tssf

| Z

aiting_For_)

_Ingtructions_For |DS

Process imcnSSF _ 31(33)
f* Signals toffrom the left are to/from the IM-SSF;
"/* Invocation of imcnSSF in MO, signals toffrom the right are
'MT call case. */ 3 to/from the imenSCF. */
| |
HE WAiting_Tor End_
_Of _User_
_Interaction For/DS
gAP— e ectt.— Int_SRF_| |cAP_Resey/ [CAP_Play CéP”— ror & [cap cancl
orwar nection _Released | Timer | Announc®ent |- Ollect_L&3er_ | (Invoke_|
Informatio
L [ Sk I
to SRF

Relay the opQration
to the SRF

Figure 5.22ee: Process imcnSSF (sheet 31)
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IMT call case. */
|

Process imcnSSF

L —a

from SRF ’

32(33)

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

signals toffrom the right are

to/from the imecnSCF unless
otherwise stated. */

from SRF

error

>CAP_Can

elle, CAP_Cangel_
~_Failed_efror

_Collect_U
Informati

| gJ |
. CAP_ : -
_ >Specialise Timer EXD% -
Resource

— Tssf

N

Report

7

Int_Discorjnect_
Forward_CQonnection

RF_Release
Pending_DS

- Released

Int_Error

[Complete_all||
FCI_record

Idle

Figure 5.22 ff: Process imcnSSF (sheet 32)
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Process imcnSSF 33(33)
I/* Invocation of imenSSF in MO, I\ /* Signals to/from the left are to/ffrom the IM-SSF;
IMT call case. * - signals to/from the right are
L _l toffrom the imcnSCF. */

* (Idle,
Wait_For_Requgst)

CAP_
_CallGap

toa new
Int_CallGqp_| imcn_SSME_SSF

process

Figure 5.229g: Process imcnSSF (sheet 33)
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5.2 Descriptions of information Flows
521 ImcnSSF to gsmSCF information flows
5.2.2  gsmSCF to imcnSSF information flows

5.2.3  Optional (service logic dependant) gsmSCF to gsmSRF information
flows

5.2.4 IM-SSF to HSS information flows
5.24.1 Any Time Subscription Interrogation request

52411 Description

This IF isused by the IM-SSF to request subscription information from the HSS/HLR. For example, the IM-SSF shall
send this as aresult of receiving athird party SIP registration from the S-CSCF (over the ISC interface). The IM-SSF
shall also send the MAP ATSI request when a SIP INVITE message on aMT session for an unregistered subscriber is
received.

5.2.4.1.2 Information Status Description
Elementsinformation element
name
gsmSCF Address M |This IE shall indicate the address of the interrogating IM-SSF.
Requested Info M |This IE indicates the type of subscriber information being requested.

This shall consist of the CAMEL Subscription Information; the CAMEL
Subscription Information is described in a table below.

Subscriber Identity M |This IE identifies the subscriber for which the information is requested. The
identity shall be an IMSI.

CAMEL subscription information contains the following information elements:

Information element name | Status Description

Additional Requested CAMEL M |This IE shall contain one of the following: O-IM-CSI/VT-IM-CSI/D-IM-CSI
Subscription Info

5.2.4.2 Notify Subscriber Data Change ack

5.24.2.1 Description

ThisIF isused to respond to the HSS/HL R’ s notification of the change of subscriber data.

524272 Information Elements

This IF contains no information el ements.

5.2.5 HSS to IM-SSF information flows
5.25.1 Any Time Subscription Interrogation ack

52511 Description
ThisIF isused by the HSS/HLR to provide the requested subscriber’s IM-CSI datato the IM-SSF.
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5.25.1.2 Information Elements

Information element name | Status Description
CAMEL Subscription C |This IE shall be present if the subscriber is provisioned with a CAMEL
Information Subscription Information for IM CN. This IE is described in a table below.

CAMEL Subscription Information contains the following information elements:

Information element name | Status Description
O-IM-CSI C See subclause 4.4.1.1
D-IM-CSI C |See subclause 4.4.1.2
VT-IM-CSI C |See subclause 4.4.1.3
5.25.2 Notify Subscriber Data Change
5.25.2.1 Description

ThisIF isused by the HSS/HLR to notify to the IM-SSF of the change of subscriber IM CSI data. ThisIF is sent at each
time subscriber IM CSl datais changed.

5.25.2.2 Information Elements
Information element name | Status Description

IMSI M |The IMSI is used to identify the subscriber.

MSISDN C This shall consist of the subscriber’'s MSISDN if available. If no MSISDN is
available, the parameter shall be set with a dummy MSISDN value.

CAMEL Subscription M  |The CAMEL Subscription Information IE is used to indicate the modified or

Information deleted CAMEL Subscription Information data. This IE is described in a table
below.

CAMEL Subscription Information Modified contains the following information elements:

Information element name | Status Description
O-IM-Csl S |See subclause 4.4.1.1. It shall be present if it was modified.
D-IM-CSI S See subclause 4.4.1.2. It shall be present if it was modified.
VT-IM-CSI S See subclause 4.4.1.3. It shall be present if it was modified.
Specific CSI Deleted List S |This IE indicates that one or more specific elements of IMS CAMEL

Subscription Information have been deleted from the HSS/HLR. It shall
indicate any of the following;

- O-IM-CSI (with TDP criteria for O-IM-CSlI);

- D-IM-CS];

- VT-IM-CSI with TDP criteria for VT-IM-CSI;

This IE shall be present if IM CSl is/are deleted.

6 Control and interrogation of subscription data

Support of the procedures described in this clausein CAMEL Phase 4 is a network operator option.

6.1 Architecture

The architecture for the control and the interrogation of subscription data described in the clause 10 in 3GPP TS 23.078
for the HLR and the gsmSCF applies for the HSS and the gsmSCF.
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6.2 Procedures for CAMEL

6.2.1  Any Time Subscription Interrogation

The following processin the HLR described in 3GPP TS 23.078 applies for the handling of Any Time Interrogation for
Subscription Information Retrieval in the HSS:

- CAMEL_ATSI_HLR.

6.2.2  Any Time Modification

The following processin the HLR described in 3GPP TS 23.078 applies for the handling of Any Time Modification in
the HSS:

- CAMEL_ATM_HLR.

6.2.3 Notify Subscriber Data Change

The description of the procedure in 3GPP TS 23.078 applies for the handling of Notify Subscriber Data Changein the
HSS.

6.3 Description of information flows

This subclause contains the detailed description of the information flows used by CAMEL for control and interrogation
of subscription data.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Specific conditions (S), mutually
Exclusive (E) or Optiona (O).

An'M' |E shall always beincluded. A 'C' |E shall beincluded if the sending entity has the necessary information to
populate the IE. The conditions for the inclusion of an 'S' |E are shown in the 'Description’ column of the definition
table. An'O' IE may beincluded or omitted as required by the service logic. This categorization is a functional
classification, i.e. it defines the requirements for the stage 2 information. It is not a stage 3 classification to be used for
the ASN.1 syntax of the protocol.

The following principles apply for the handling of the |Es by the receiving entity:
- The gsmSCF may silently discard any |E which it does not functionally support.
- TheHSS shall return an error if it does not functionally support an IE which it receives.

Details of errors and exceptions to these rules are specified in 3GPP TS 29.002 [32].

6.3.1 gsmSCF to HSS information flows
6.3.1.1 Any Time Modification Request

6.3.1.1.1 Description

ThisIF isused to modify information in the HSS at any time. The IF from the gsmSCF to the HLR is specified in 3GPP
TS23.078. The IF is also applied to the interface between the gsmSCF to the HSS.

6.3.1.2 Any Time Subscription Interrogation Request

6.3.1.2.1 Description

This IF isused to request subscription information from the HSS at any time. The IF from the gsmSCF to the HLR is
specified in 3GPP TS 23.078. The IF is also applied to the interface between the gsmSCF to the HSS.
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6.3.1.2.2 Information Elements

Any Time Subscription Interrogation Request is specified in 3GPP TS 23.078. Additionally the following IM S specific
information elements are required:

Information element name | Status Description

Requested Info M [This IE may indicate supported CAMEL phases in HSS.

Additional CAMEL Subscription S,E [This IE may be one of the following elements:

Info O-IM-CSI / VT-IM-CSI / D-IM-CSI.
6.3.1.3 Notify Subscriber Data Change response
6.3.1.3.1 Description

This IF isused by the gsmSCF to respond to the HSS of the change of subscriber data notify. The IF from the gsmSCF
tothe HLR is specified in 3GPP TS 23.078. The IF is also applied to the interface between the gsmSCF to the HSS.

6.3.2 HSS to gsmSCF information flows

6.3.2.1 Any Time Modification ack

6.3.2.1.1 Description

ThisIF isused by the HSS to provide the modified information to the gsmSCF. The IF from the HLR to the gsmSCF is
specified in 3GPP TS 23.078. The IF is aso applied to the interface between the gsmSCF to the HSS.

6.3.2.1.2 Information Elements

Any Time Modification ack is specified in 3GPP TS 23.078. Additionally the following IMS specific information
elements are required:

Information element name | Status Description
O-IM-Csl S |See subclause 4.4.1.1. It shall be present if it was modified.
VT-IM-CSI S See subclause 4.4.1.3. It shall be present if it was modified.
D-IM-CSI S See subclause 4.4.1.2. It shall be present if it was modified.
6.3.2.2 Any Time Subscription Interrogation ack
6.3.2.2.1 Description

ThisIF isused by the HSS to provide the requested subscription information to the gsmSCF. The IF from the HLR to
the gsmSCF is specified in 3GPP TS 23.078. The | F is also applied to the interface between the gsmSCF to the HSS.

6.3.2.2.2 Information Elements

Any Time Subscription Interrogation ack is specified in 3GPP TS 23.078. Additionally the following IM S specific
information elements are required:

Information element name | Status Description
Supported CAMEL Phases In C |This IE indicates the CAMEL phase supported in the HSS.
HSS
O-IM-Csl C [See subclause 4.4.1.1.
VT-IM-CSI C [See subclause 4.4.1.3.
D-IM-CSI C See subclause 4.4.1.2.
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6.3.2.3 Notify Subscriber Data Change

6.3.2.3.1 Description

ThisIF isused by the HSS to notify to the gsmSCF of the change of subscriber data. ThisIF is sent at each time
subscriber datais changed. The IF from the HLR to the gsmSCF is specified in 3GPP TS 23.078. The IF is also applied
to the interface between the gsmSCF to the HSS.

6.3.2.3.2 Information Elements

Notify Subscriber Data Change is specified in 3GPP TS 23.078. Additionally the following IM S specific information
elements are required:

Information element name | Status Description

Specific CSI Deleted List S |This IE shall indicate any of the following;

- O-IM-CSI (with TDP criteria for O-IM-CSI);

- D-IM-CSI (with TDP criteria for D-IM-CSI);

- VT-IM-CSI with TDP criteria for VT-IM-CSI;

7 Subscriber Location and State retrieval

Support of the procedures described in this clausein CAMEL Phase 4 is a network operator option.

7.1 Architecture

The architecture for the subscriber location and state retrieval described in the clause 11 in 3GPP TS 23.078 for the
HLR and the gsmSCF applies for the HSS and the gsmSCF.

7.2 Procedures for CAMEL

7.2.1  Any Time Interrogation

The description of the procedure in 3GPP TS 23.078 applies for the Any Time Interrogation in the HSS.

7.3 Description of information flows

This subclause contains the detailed description of the information flows used by CAMEL for the retrieval of
information about the location and state of a subscriber.

Each Information Element (IE) is marked as Mandatory (M), Conditional (C), Specific conditions (S), mutually
Exclusive (E) or not applicable (-).

An'M' |E shall always beincluded. A 'C' |E shall beincluded if the sending entity has the necessary information to
populate the IE. The conditions for the inclusion of an 'S' |E are shown in the 'Description’ column of the definition
table. When a set of 'E' IEsis shown in the definition of an Information Flow or compound IE, only one of those |Es
may beincluded. A *-' |E shall always be omitted. This categorization is afunctional classification, i.e. it definesthe
requirements for the stage 2 information. It is not a stage 3 classification to be used for the ASN.1 syntax of the
protocol.

The following principles apply for the handling of the |Es by the receiving entity:
- The gsmSCF may silently discard any |E which it does not functionally support.
- The GMLC shall return an error if it does not functionally support an |E which it receives.

Details of errors and exceptions to these rules are specified in 3GPP TS 29.002 [32].
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7.3.1 gsmSCF to HSS information flows
7.3.1.1 Any Time Interrogation Request

7.3.1.1.1 Description

ThisIF isused to request information (any one or more of subscriber state, subscriber location, IMEI & software
version, M S classmark information for the CS domain and GPRS MS classmark information) from the HSS at any time.
The IF from the gsmSCF to the HLR is specified in 3GPP TS 23.078. The IF is also applied to the interface between the
gsmSCF to the HSS.

7.3.2 HSS to gsmSCF information flows

7.3.2.1 Any Time Interrogation ack

7.3.21.1 Description

ThisIF isused by the HSS to provide the requested subscriber location and/or subscriber state information to the
gsmSCF. The IF from the HLR to the gsmSCF is specified in 3GPP TS 23.078. The |F is also applied to the interface
between the gsmSCF to the HSS.
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