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Foreword

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

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
the first 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 is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

During 3GPP Release 5 and Release 6, significant and considerable advancements have been made towards developing a reusable infrastructure for multimedia communication with the IP Multi-media core network Subsystem (IMS).  The success of this has been demonstrated through the adoption of the IMS by other standardisation bodies (e.g. TISPAN, OMA, ….), some of which have finalised a service definition utilising the IMS.

Study within the RAN groups is progressing the support of the transport of the voice media over HSDPA\EUL.  While the efficient transport of voice over the air interface is a major catalyst for the development cellular IP multimedia telephony, some further system aspects (such as definition of supplementary services for multimedia telephony; consideration to call establishment time, and interference of an ongoing telephony call due to other services; handling of the loss of the signalling PDP context) are required in order to provide an efficient and inter-operable service.

This technical report captures the results of a study into potential system optimisations and enhancements required for mass market realtime communication.

When the feasibility of individual items have been assessed and concluded, it is expected that the specification work can proceed, if appropriate, without waiting for all of the objectives to be concluded.

1
Scope

The scope of the technical report is to capture the results of a study into the optimisations and enhancements of the system for mass market real-time communication (IMS multimedia telephony).  The present document …

The objective is to provide a study into optimisations and enhancements for the support realtime services based on IMS with regards to the following aspects:

· Analysis of IMS session establishment procedures (e.g. signalling flows, bearer establishment) in order to reduce call establishment time for multimedia telephony to obtain the same, or at least similar, characteristics as exists for CS telephony.;

· Analysis of impacts of any non call related IMS signalling (e.g. due to Presence) on the efficiency and service aspects of active real time communication sessions and the establishment of such sessions;

· Analysis into mechanisms to inform the IMS of loss of the signalling bearer transport through the IP-CAN;

· Analysis and identification of architecture and information flow impacts due to the dynamic allocation of users to Application Servers, including analysing any potential impacts at initial registration, session establishment and provision of user data in the HSS;

· Identification of any stage 2 impacts in order to support multimedia telephony services;

· Efficient interworking with other VoIP networks, e.g. regarding call establishment time and simplified call flows.

The study is intended to provide conclusions on the above aspects with respect to future normative specification work.

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 a specific reference, subsequent revisions do not apply.

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

[<seq>]
<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

[1]
-

3
Definitions, symbols and abbreviations

3.1
Definitions

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

Definition format

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

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

Symbol format

<symbol>
<Explanation>

3.3
Abbreviations

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

Abbreviation format

<ACRONYM>
<Explanation>

4
Analysis of IMS session establishment procedures

Editors Note: This section covers the objective “Analysis of IMS session establishment procedures (e.g. signalling flows, bearer establishment) in order to reduce call establishment time for multimedia telephony to obtain the same, or similar, characteristics as exists for CS telephony.”

4.1
Problem Description

4.1.1
General

When IMS is used for similar services as currently are provided via CS/PSTN, users do not want to experience an increased call establishment time. An analysis of the IMS session establishment procedures (e.g. signalling flows, bearer establishment) is required in order to identify possible enhancements to reduce call establishment time for multimedia telephony. 

4.1.2
Current IMS session setup procedure when real time media is required

The following flows and principles can be used as a reference for further discussions on how to optimise and enhance the IMS session setup procedure when real time media is used.

The current IMS session setup procedure in TS 23.228 uses the following principles:

1.
The resource reservation (if required) of the IP-CAN bearer appropriate for the real time media is initiated when the SDP answer is known

2.
The user is alerted, about an incoming multimedia session, when the resources for real time media are available

3.
The authorization of QoS resources can be done on SDP offer and/or SDP answer on terminating side, and on SDP answer on originating side

4.
Both pre-conditions attributes and/or SDP direction attribute can be used to indicate when media can be sent

5.
Approval of QoS by the policy network is done when the SDP answer indicate that the media is active

6.
Media may be sent from a UE as soon as other UE has indicated that media can be received

Editor’s Note: The PoC TR 23.979 uses the principle that the UE declares that the IP-CAN resources for the media are available already at the initial INVITE. It is FFS whether such principal can be considered applicable for real time media.

Editor’s Note: This section is planned to contain the current End-to-End flows for an IMS session setup based on the recent Rel-6 session setup optimization activities by CT1.

4.2 
Solution analysis

4.2.1
Session Establishment in GPRS IP-CAN

4.2.1.1
UE initiated media bearer establishment at SDP Answer

In Figure 1 a high-level end-to-end call establishment flow is depicted. The bearers for the media streams are set up by the UEs through the Secondary PDP Context Activation procedure as defined in e.g. 3GPP TS 23.060, at the reception of the first SDP Answer.
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Figure 1
End-to-end call establishment flow in a GPRS IP-CAN using UE initiated media bearer establishment
4.2.1.2
Network requested media bearer establishment at SDP Answer

In Figure 2 a high-level end-to-end call establishment flow with network requested media bearer establishment at SDP Answer, is depicted. 

Editor’s Note: The network requested media bearer establishment procedure is a new procedure for the GPRS IP-CAN.

Editor’s Note: Usage of network requested media bearer establishment at initial SIP INVITE request (initial SDP Offer) is FFS.
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Figure 2
End-to-end call establishment flow in a GPRS IP-CAN using network requested media bearer establishment

With network requested bearer establishment, as shown in Figure 2 above, the network becomes responsible for triggering the media bearer establishment in the GPRS IP-CAN. On the originating side the media bearer establishment can be initiated from the PCRF as soon as Service Info is received and acknowledged by the PCRF (step 5 and 6). On the terminating side the PCRF can initiate the media bearer establishment as soon as it receives Service Info (step 7).

4.3
Conclusion

5
Analysis of impact of non call related IMS signalling

Editors Note: This section covers the objective ·Analysis of impacts of any non call related IMS signalling (e.g. due to Presence) on the efficiency and service aspects of active real time communication sessions and the establishment of such sessions;·

5.1
Problem Description

5.2
Solution analysis

5.3
Conclusion

6
Analysis into mechanisms to inform of loss of signalling bearer transport through the IP-CAN.

Editors Note: This section covers the analysis into mechanisms to inform the IMS of loss of the signalling bearer transport through the IP-CAN;

6.1
Problem Description

Knowledge of the “Loss of signalling bearer transport” through the IP-CAN are essential both when the signalling bearer is used to convey signalling for an established session as well as when there is not a session established yet.

When a session is established with a user data bearer, it may happen that the signalling bearer is out-of-service, while the user data bearer is still working (See TS 23.228 for additional information). When the UE recognises that the PDP context for signalling is no longer available, the UE attempts to re-establish a PDP context for signalling.  If that attempt fails, then the UE will remove the PDP context(s) for the media as well.  This allows the P-CSCF to be informed of the inability for the UE to communicate that the session and media transfer has been terminated (via Policy Management procedure). 

When the IMS subsystem core network tries to establish a session to the called user and the called user signalling bearer (when explicit signalling bearer is used) is out of service, this situation will be discovered by the IMS subsystem core network through a time-out condition in the session control protocol (i.e. the P-CSCF reaches the maximum number of re-transmissions). As long as the signalling bearer is out of service, all calls to the user will go through this slow procedure. If it would be possible to get a signalling bearer outage indication in the IMS entities, then IMS subsystem will be aware of the situation and thus can take appropriate action which would be much better for the overall system performance than repeated attempts to establish the session. In addition, this will happen for all calls to that user, as long as the signalling bearer is out of service. 

In addition, this information (that the called user is not reachable) can also be used as presence attribute to enhance the presence enabler.

6.2
Solution analysis

6.3
Conclusion

7
Analysis and identification of dynamic allocation of users to application servers

Editors Note:  This section covers “Analysis and identification of architecture and information flow impacts due to the dynamic allocation of users to Application Servers, including analysing any potential impacts at initial registration, session establishment and provision of user data in the HSS;”

7.1
Problem Description

7.2
Solution analysis

7.3
Conclusion

8
Identification of stage 2 impacts for multimedia telephony.

Editors Note: Identification of any stage 2 impacts in order to support multimedia telephony services;

9
Analysis of efficient interworking with other VoIP networks

Editors Note:  This section covers “Efficient interworking with other standardised SIP based VoIP networks, e.g regarding call establishment time and simplified call flows.”

9.1
Problem Description

9.2
Solution analysis

9.3
Conclusion
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