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Summary

Supplement 55 to ITU-T Q-series Recommendations describes the general signalling requirements at
the interface between AS-FE and S-CSC-FE for session-based services of NGN release 1.
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications. The ITU Telecommunication Standardization Sector (ITU-T) is a permanent organ of
ITU. ITU-T is responsible for studying technical, operating and tariff questions and issuing
Recommendations on them with a view to standardizing telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), which meets every four years,
establishes the topics for study by the ITU-T study groups which, in turn, produce Recommendations on
these topics.

The approval of ITU-T Recommendationsis covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with |SO and IEC.

NOTE

In this publication, the expression "Administration” is used for conciseness to indicate both a
telecommuni cation administration and a recognized operating agency.

Compliance with this publication is voluntary. However, the publication may contain certain mandatory
provisions (to ensure e.g. interoperability or applicability) and compliance with the publication is achieved
when all of these mandatory provisions are met. The words "shall” or some other obligatory language such
as "must” and the negative equivalents are used to express requirements. The use of such words does not
suggest that compliance with the publication is required of any party.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this publication may involve the
use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectual Property Rights, whether asserted by ITU members or others outside of
the publication development process.

As of the date of approval of this publication, ITU had not received notice of intellectual property, protected
by patents, which may be required to implement this publication. However, implementers are cautioned that
this may not represent the latest information and are therefore strongly urged to consult the TSB patent
database at http://www.itu.int/I TU-T/ipr/.

© ITU 2007

All rights reserved. No part of this publication may be reproduced, by any means whatsoever, without the
prior written permission of 1TU.
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Supplement 55 to I TU-T Q-series Recommendations
Signalling requirements at the interface between AS-FE and S-CSC-FE

1 Scope

This Supplement provides signalling interface requirements for session services in NGN release 1
scope. The interface to be specified commonly lies between ASF/SSF (application support
function/service support function) and service components in SCF (service control function).
IN NGN Release 1 stage, the ASF/SSF includes AS-FE, APL-GW-FE, SS-FE and APL-SCM-FE,
and the SCF includes S-CSCF for IP multimedia service component and call server for PIEA
(PSTN/ISDN emulation architecture) component. The AS-FE is referred to as a representative FE
among the other FEsin ASF/SSF.

2 References

[ITU-T H.248.1] ITU-T Recommendation H.248.1 (2002), Gateway control protocol:
version 2.

[ITU-T Q.1224] ITU-T Recommendation Q.1224 (1997), Distributed functional plane for
intelligent network Capability Set 2.

[ITU-T Sup.1-Y] ITU-T Y.2000 series Supplement 1 (2006), NGN release 1 scope.

[ITU-T Y.2012] ITU-T Recommendation Y.2012 (2006), Functional requirements and
architecture of the NGN release 1.

[ITU-T Y.2021] ITU-T Recommendation Y .2021 (2006), IMSfor Next Generation
Networks.

[ITU-T Y.2031] ITU-T Recommendation Y.2031 (2006), PSTN/ISDN emulation
architecture.

[ITU-T Y.2201] ITU-T Recommendation Y.2201 (2007), NGN release 1 requirements.

[ITU-T Y.2211] ITU-T Recommendation Y.2211 (2007), IMS-based real-time

conver sational multimedia services over NGN.
[ETSI TS 123.218] ETSI TS 123 218 (2007), |P Multimedia (IM) Session Handling; IM Call

Model.
[ETSI TS 123.228] ETSI TS 123 228 (2007), IP Multimedia Subsystem (IMS).
[IETF RFC 3261] IETF RFC 3261 (2002), SP: Session Initiation Protocol.

3 Definitions
This Supplement uses the following terms:

31 application support functional entity [ITU-T Y.2012]: It supports generic application
server functions including hosting and executing services. The examples of AS-FE are call feature
application servers, presence servers, various messaging servers, conferences servers, home
application support servers and so on.

NOTE - In this Supplement, the AS-FE represents the functiona entities of ASF/SSF because they have
functionally the same interface with S-CSC-FE.

3.2 serving call session control functional entity [ITU-T Y.2012]: It handles functionality
related to session control of session setup, modification, and teardown, and routing of session
messages. It performs the functions of registration, service triggering, determination of routing of
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session control messages. The S-CSC-FE maintains a session-related state as needed by the network
operator for support of services.

NOTE - In this Supplement, the S-CSC-FE represents the functional entities of SCF including IM S-based
and call-server-based service components, because they have functionally the same interface with AS-FE.

3.3 service trigger [ITU-T Q.1290]: A stimulus for initiating an action in support of a service
on reception of a message or information.

4 Abbreviations and acronyms
This Supplement uses the following abbreviations and acronyms:

APL Application

APL-GW-FE Application Gateway Functional Entity
APL-SCM-FE Application Service Coordination Manager Functional Entity
ASF Application Support Function

ASFE Application Support Functional Entity
ASILCM Application Server Incoming Leg Control Model
AS-OLCM Application Server Outgoing Leg Control Model
B2BUA Back-to-Back User Agent

BCSM Basic Call State Model

CCF Call Control Function

[-CSC-FE Interrogating Call Session Control Functional Entity
iIFC Initial Filter Criteria

ILCM Incoming Leg Control Model

ILSM Incoming Leg State Model

IMS I P Multimedia Subsystem

OLCM Outgoing Leg Control Model

OLSM Outgoing Leg State Model

P-CSC-FE Proxy Call Session Control Functional Entity
POTS Plain Old Telephone Service

RF Routing Function

SCF Service Control Function

S-CSC-FE Serving Call Session Control Functional Entity
SIF Signalling Interworking Function

SIP Session Initiation Protocol

SIPUA SIP User Agent

SSF Service Support Function

SS-FE Service Switching Functional Entity

UAC User Agent Client

VAS Value-Added Services

2 Q series— Supplement 55 (04/2007)



5 Reference ar chitecture

Figure 5-1 depicts a reference architecture for controlling session application services based on the
NGN architecture [ITU-T Y.2012]. It highlights the reference point between ASF/SSF and two
SCFswhich are the IM S service component and the call-server-based PIEA service component.

The interface A-H4 is defined in NGN functional architecture [ITU-T Y.2012] and used to deliver
information related to service control, including service triggering and call-control-related
information.

The A-$4 interface corresponds to the ISC for the IP multimedia service component
[ITU-T Y.2021], and I1-9 for the PSTN/ISDN emulation service component [I TU-T Y.2031].

The A-$4, ISC and 1-9 are the equivalent interfaces between APL-GW-FE, APL-SCM-FE, SS-FE
and AS-FE in ASF/SSF and S-CSCF or SIF, RF and CCF in SCF. The SIF/CCF/RF of PIEA and
S-CSCF of IMS correspond to S-CSC-FE [ITU-T Y.2012] and provide the same interface function
to the ASF/SSF.

Since the IMS-based PIEA and IMS components have the same architecture from the viewpoint of
interface with AS-FE, the service components are divided into IMS-based and call-server-based
PIEA service componentsin Figure 5-1.

Application/Service Support Functions

APL-GW-FE | |APL-SCM-FE| | SS-FE’ AS-FE

A-S4 (ISC, 19) =t

SIF

|
RF | CCF

S-CSCF | ~s-Cc$c-FE |

Call Server based
IP Multimedia PSTN/ISDN Emulation
Service Component Service Component

* For CS-PES case, SS-FE islocated in PIEA [ITU-T Y.2031] component

Figure 5-1 — Reference ar chitecture for session service control
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6

General requirements

This clause describes the general requirements for the interface between AS-FE and S-CSC-FE.
Justification references for each item are noted within brackets.

1)

2)
3)

4)
5)

6)
7)
8)
9
10)

11)

12)

7

The interface is required to support multimedia session services including voice, video,
text, etc. [ITU-T Sup.1-Y].

The interface is required to support QoS control during session set-up [ITU-T Sup.1-Y].

The interface is required for the AS-FE to be independent from the details of the network,
such as network protocols[ITU-T Y.2201].

The interface isrequired to use SIP protocol for service control [ITU-T Sup.1-Y].

The interface is required to process multiple sessions simultaneously and each session
should be uniquely identified [ITU-T Y.2201].

The interface is required to identify each session endpoint using the session identification
mechanism [ITU-T Y.2201].

The interface is required for the AS-FE to register the possible service lists to provide, and
un-register the lists when it does not provide the services any more [ITU-T Y.2012].

The interface is required to support a flexible service trigger mechanism and to exchange
call and service control related information [ITU-T Y.2012].

The interface is required for AS-FE to provide disconnection reason information to
S-CSC-FE in case of call disconnection.

The interface is required for AS-FE to connect and control MRC-FE through the S-CSC-FE
[ITU-T Y.2012].

The interface is required for AS-FE to receive the session event notification such as
successful connection, called party busy, network busy, connection fail, off-hook, on-hook,
flash hook, or mid-call event from the S-CSC-FE.

The interface is required for S-CSC-FE and AS-FE to deal with service interaction
problems when multiple services are invoked in AS-FEs simultaneously.

Applications

This Supplement specifies the signalling requirements for NGN session-based application services.
NGN release 1 scope [I TU-T Sup.1-Y] includes the following session services:

real-time conversational voice services,
messaging services, such asIM, SMS, MMS, etc,;
push-to-talk over NGN (PoN);

presence and general notification services,
PSTN/ISDN emulation services,

PSTN/ISDN simulation services.

[ITU-T Y.2211] specifies IMS-based real-time conversationa multimedia service requirements,
service features, service architectures and implementation scenarios. It includes a comprehensive
set of session-related service features, PSTN/ISDN simulation services, and IP multimedia
application services.

The AS-FEs hosting the above services and S-CSC-FE to provide session services should satisfy the
signalling requirements specified in this Supplement.

Q series— Supplement 55 (04/2007)



8 S-CSC-FE functional requirements

This clause reuses the functional requirements of IMS [ETSI TS 123.228] unless it is described
otherwise.

IMS and call-server-based functional models are presented in separate clauses.

8.1 Functional model

8.1.1 |IMS-based functional model
See Figure 8-1.

Application server

ASILCM AS-OLCM

Incoming leg Outgoing leg

Registrar, Notifier

Q.Supp.55(07)_F8-1

Figure 8-1 - IM S-based functional model of ASand S-CSCF

The S-CSCF includes the combined I/OLSM, the ILCM and OLCM and the registrar and notifier.
There is a single combined I/OLSM, which shall be able to store session state information. It may
act on each leg independently, acting as a SIP proxy, redirect server or user agent depending on the
information received in the SIP request, the filter conditions specified, or the state of the session.

It shall be possible to split the application handling on each leg and treat each endpoint differently.
Thereisasingle ILCM, which shall store transaction state information.
Thereisasingle OLCM, which shall store transaction state information.

The registrar and notifier component handles registration and subscription to, and notification of,
registration events [ETSI TS 123.228].

Q series— Supplement 55 (04/2007) 5



8.1.2 Call-server-based functional model
See Figure 8-2.

Application server

ASILCM AS-OLCM

Call server

Q.Supp.55(07)_F8-2

Figure 8-2 — Call-server-based functional model of AS-FE and call server

The CCF includes the BCSM which interworks with the ILCM and OLCM in SIF.

BCSM (basic call state model) [ITU-T Q.1224] handles basic call processing and it shall be able to
store call session state information. It acts on each connection independently depending on the
information received from the AGCF or on trigger conditions such as service key, calling party
number, called party number, etc.

It shall be possible to split the application handling on each connection and treat each endpoint
differently.

The signaling interworking function (SIF) providing SIP user agent function includes the ILCM
and OLCM which store transaction state information, in order to send/receive SIP messages to/from
the SIP application server

The CCF interworks with the routing function (RF) which analyses user characteristics (such as
called party number, service profile) and chooses the route to the destination user.
8.2 Registration trigger

Registration trigger is the procedure for S-CSC-FE to authenticate and provide user 3rd-party
registration services to application servers.

For IMS, the registration is SIP registration.

When S-CSCF receives REGISTER from a user, it authenticates the user, based on the service
profile downloaded from the HSS. If the registration request from the user matches a trigger of the
IFCs in the service profile, then S-CSCF performs a third-party registration to the application
Servers.

6 Q series— Supplement 55 (04/2007)



The AGCF registers on behalf of each line or group of lines connected to the media gateways it
controls, based on the information contained in service change messages received from those media
gateways and from local configuration information [ITU-T Y.2031].

For call servers, the registration procedures may be limited: the authentication may not be required
in case of static provision.

8.3 Originating call trigger

Call origination trigger is the procedure for S-CSC-FE to admit and provide user connection to the
application server when originating acall.

8.4 Terminating call trigger

Call termination trigger is the procedure for S-CSC-FE to admit and provide user connection to the
application server when terminating a call.

8.5 Session release trigger

Session release trigger is the procedure for S-CSC-FE to provide user call disconnection through the
application server when releasing acall.

In handling session release, the S-CSC-FE may either relay or initiate a rel ease request.

9 AS-FE functional requirements

9.1 Functional model
The AS-FE functional model (see Figure 9-1) is the same with regard to IMS and call-server-based

architecture.
Application server
SUP-FE < Application logic

A

AS-ILCM AS-OLCM

Q.Supp.55(07)_F9-1

Figure 9-1 — AS-FE functional model

Q series— Supplement 55 (04/2007) 7



9.2 I nterwor king modes
The interface between S-CSC-FE and AS-FE is SIP based.
For the IMS case, the S-CSCF proxies the SIP messages to/from AS and the terminal.

For the call-server case, the call server has the termination at the CCF and acts as a SIP user agent
to interwork with AS-FE.

There are five modes of operations for interworking between AS-FE and S-CSC-FE:
- AS-FE acting as terminating UA or redirect server;

- AS-FE acting as originating UA;

- AS-FE acting as a SIP proxy;

- AS-FE performing third party call control —routing B2BUA;

- AS-FE performing third party call control —initiating B2BUA.

Figures 9-2 and 9-3 depict application server interworking modes in IMS and call server,
respectively.

In the call-server case in Figure 9-3, [ITU-T H.248] is indicated as an example protocol, as the call
server has incoming and outgoing connections for POTS subscribers.

8 Q series— Supplement 55 (04/2007)



AS

SIP dialog #1
From: X
ToY
Cdl-ID: Z

SIP dialog #1

From: X
To:Y

S-CSCF

Cal-1D: Z

a) Terminating UA or redirect server

AS
SIP dialog #1 SIP dialog #1
From: X
ToY To:Y
Cdl-ID: Z

From: X
Cdl-ID: Z
SIP dialog #1 SCSC SIP dialog #1
From: X F From: X
To:Y To:Y
Cdl-ID: Z Cdl-ID: Z
¢) SIP proxy
AS
SIP dialog #1 SIP dialog #2
From: X From: P
To:Y To: Q
Cdl-ID: Z Cdl-ID: R
SIP dialog #1 SCSCE SIP dialog #2
From:' X From: P
To: Y To: Q
Cdl-ID: Z Cdl-ID: R

€) Third party call control/l

nitiating B2BUA

From: X

AS
SIP dialog #1 SIP dialog #2
From: P
To: Q
Cal-ID: Z Cal-ID: R

To:Y

SIP dialog #1
From: X

To Y
Cdl-ID: Z

AS

SIP dialog #1
From: X
ToY
Cdl-ID: Z

S-CSCF

b) Originating UA

S-CSCF

SIP dialog #1
From: X
ToY
Cdl-ID: Z

SIP dialog #2
From: P

To: Q
Cdl-ID: R

d) Third party call control/Routing B2BUA

Figure 9-2 — Application server interworking mode (IMS)

Q.Supp.55(07)_F9-2
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9.3

AS
SIP dialog #2
From: X
To Y
Cal-ID: Z
H.248 conn #1 Call sarver

Term-ID: A

a) Terminating UA or redirect server

AS
SIP dialog #2 SIP dialog #2
From: X From: X
To Y ToY
Cdl-ID: Z Cdl-ID: Z

AS

SIP dialog #1
From: X

To: Y
Cdl-1D: Z

Call sever I Ior A

b) Originating UA

AS
SIP dialog #2 SIP dialog #3
From: X From: P
To: Y To: Q
Cdl-ID: Z Cdl-ID: R

H.248 conn #1 Call server H.248 conn #3 H.248 conn #1 Call server H.248 conn #4
Term-ID: A Term-ID: B Term-ID: A Term-ID: B
c) SIP proxy d) Third party call control/Routing B2BUA
Q.Supp.55(07)_F9-3
AS

SIP dialog #1 SIP dialog #3

From: X From: P

To:Y To: Q

Cal-ID: Z Cdl-ID: R
H.248 conn #2 Call server H.248 conn #4

Term-ID: A Term-ID: B

€) Third party call control/Initiating B2BUA

Figure 9-3 — Application server interworking mode (call server)

Application call processing

AS-FE provides the following procedures with regard to interworking with S-CSC-FE.
The detailed procedures are identical to [ETSI TS 123.228].

10

AS-FE handling of call origination;
AS-FE handling of call termination;
AS-FE handling of SIP registration;
AS-FE handling of session release.

Q series— Supplement 55 (04/2007)
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10 S-CSC-FE signalling requirements

This clause reuses the signalling requirements of IMS and SIP [ETSI TS 123.21§],
[ETSI TS 123.228], [[ETF RFC 3261].

10.1  3rd party registration

S-CSC-FE requests 3rd party registration to AS-FE when it receives the registration from a user; it
performs 3rd party registration trigger after checking the user'sfilter criteria and deciding if they are
met based on the service profile of the user.

In this case, the following information is delivered:
— address of AS-FE;

— address of S-CSC-FE;

- subscriber's public user 1D;

- expiration time;

- charging identification.

For call servers, the 3rd party registration procedures may not be provided in case of static
provision.

10.2  Servicerequest

S-CSC-FE requests service to AS-FE when the following messages arrive based on the filter criteria
of the user profile:

- call origination;

- call termination;

- 3rd party registration;

- event notification;

- message delivery.

When it triggers to AS-FE, the following information needs to be set:
- origination or termination indication;

- service key (service name);

- address of the AS-FE;

- dialog-id for identification of each SIP message in case of multiple trigger;
- event package name and values;

- charging identification to correlate each dialogue in acall.

11 AS-FE signalling requirements

In the AS-FE point of view, there is little difference when it is interworking with S-CSCF (IMS)
and call server (PIEA).

AsaUA, AS-FE does not register to SS-CSC-FE and it is assumed that they know each other.

111 Terminating UA

This is the operation mode where the AS-FE acts as a terminating user agent as described in
clause 9.2.

Q series— Supplement 55 (04/2007) 11



When AS-FE is acting as a terminating UA, if AS-FE generates a subsequent request that is
different with the dialogue, then AS-FE should copy a charging identification from the INVITE and
insert into the subsequent request INVITE.

11.2  Originating UA

This is the operation mode where the AS-FE acts as an originating user agent as described in
clause 9.2.

When AS-FE acts as an originating UA, it generates an initial request for a dialogue and should
insert charging identification information in the initial INVITE.

ASFE may retrieve the SSCSC-FE address from the SUP-FE or obtain it from the static
configuration.

AS-FE may indicate that S-CSC-FE do or do not allow some subsequent actions such as no-fork or
no-trigger within a message.

11.3  Redirect server

Thisisthe operation mode where the AS-FE acts as aredirect server as described in clause 9.2.
When AS-FE acts as aredirect server, it should send any received message to the S-CSC-FE.

Other requirements are the same asin clause 11.1.

114 Proxy
Thisisthe operation mode where the AS-FE acts as a proxy as described in clause 9.2.

When AS-FE acts in proxy mode, it routes the received message according to the SIP proxy rulein
[IETF RFC 3261].

AS-FE may modify the SIP requests based on service logic, prior to forwarding the request back to
the S-CSC-FE.

An AS-FE acting as a SIP proxy shall send any received message body in the forwarded message.

11.5 3rd party call control

This is the operation mode where the AS-FE acts as a 3rd party call control as described in
clause 9.2.

AS-FE performing 3rd party call control acts as a B2BUA. There are two kinds of 3rd party call
control [ETSI TS 123.218]:

- Routing B2BUA: An AS-FE receives a request from the S-CSC-FE, terminates it and
generates a new request, which is based on the received request.

- Initiating B2BUA: An AS-FE initiates two requests, which are logically connected together
at the AS-FE, or an AS-FE receives a request from the SSCSC-FE and initiates a new
request that is logically connected but unrelated to the incoming request from the
originating user.

The B2BUA AS-FE will internally map the message headers between the two dialogs that it
manages. It isresponsible for correlating the dialog identifiers.

12 Q series— Supplement 55 (04/2007)
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