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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

Advanced interactive conferencing applications like Push to talk over Cellular (PoC) service enablers are being developed in OMA. It is expected that some enhancements of the 3GPP specifications will be needed in order to use IMS & its capabilities as a base for the PoC services.

1
Scope

The present document studies the architectural requirements in order to enable services like PoC over 3GPP systems. The report looks into aspects of using 3GPP PS domain and radio access technologies (GERAN, UTRAN) for bearer services and IMS for reachability and connectivity for applications like PoC. 
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.

[1]
3GPP TR 41.001: "GSM Release specifications".

[2]
3GPP TS 21.905: "Vocabulary for 3GPP Specifications".

[3]
3GPP TS 23.002: "Network architecture".

[4]
3GPP TS 23.228: "IP Multimedia (IM) Subsystem - Stage 2. 

[5]
3GPP TS 23.141 "Presence Service; Stage 2"

[6]
OMA PoC Specification. 

Editor’s Note: This reference needs to be detailed, once an official reference is available.

3
Definitions, symbols and abbreviations

3.1
Definitions

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

PoC session:
This is an established connection between PoC users where the users can communicate using voice one at a time.
Right to Speak: In the PoC session establishment, the originating subscriber receives within a pre-determined time, an indication before he can speak, this is known as “Right to Speak (RtS)”.

3.2
Symbols

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

<symbol>
<Explanation>

3.3
Abbreviations

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

CSCF
Call Session Control Function

GLMS
Group and List Management Server

PoC
Push to talk over Cellular

I-CSCF
Interrogating-CSCF

IMS
IP Multimedia Subsystem

IP
Internet Protocol

P-CSCF
Proxy-CSCF

S-CSCF
Serving-CSCF

UE
User Equipment

4
Architectural Requirements

4.1 
General Requirements

The 3GPP system shall provide the capabilities to support the PoC service architecture as specified in OMA. 

It is assumed that the PoC architecture makes use of the following IMS capabilities in the 3GPP system, which are described in TS 23.228 [4] and TS 23.141 [5]:

· Registration;

· IMS routing capabilities, including discovery and address resolution;

· IMS security including authentication and authorization;

· IMS charging;

· SIP compression;

· IMS group management;

· Public service identities;

· Presence Service.

Commonality and differences with IMS conferencing require further study.

4.2

PoC specific requirements relevant to 3GPP

In order for 3GPP system to support services like PoC, certain PoC requirements will require additional analysis within 3GPP in order to determine that all necessary architectural support is in place via capabilities provided by the GERAN/UTRAN, GPRS and IMS. 

This section captures the possible relevant requirements for the purposes of additional evaluation to ensure proper support is in place within 3GPP infrastructure:

· The PoC service entity may provide the originating user with an early indication to start to speak even before invited users accept the call. 
· If the above condition is applied then the initiating PoC subscriber shall receive an indication if no participants receive the talk burst. 

· The originating subscriber receives ‘right-to-speak’ (RtS) indication after certain time depending on the answer mode setting of the target PoC subscriber.

· Depending on the setting by the PoC subscriber, the right-to-speak indication can be given to the originating PoC subscriber before the target PoC subscriber is reached or at least one of  the target PoC subscribers has to accept the PoC session before the ‘right-to-speak’ indication is given to the originating PoC subscriber.

· During the PoC session, the PoC service entity provides ‘right-to-speak’ indication to a PoC subscriber requesting to speak.

· In case of a chat group session, the communication between chat group participants shall be possible at the time the PoC chat group session is established, that is at least one participant has joined the chat session.

· The timing requirements for capabilities such as RtS shall be taken into account within 3GPP as specified in OMA RD [6].
· Charging architecture requirements shall be taken into account as specified in OMA PoC AD.
Editor’s note: Further requirements are expected to be included to the list above as work progresses.
5
Architectural Concept

5.1
General overview

Editor's Note: The purpose of this sub-clause is to describe the general overview of the PoC service architecture principles based on IMS and functions supported by PoC services. Where necessary, a mapping from OMA terminology and reference points to 3GPP terminology and reference points will be given.

PoC service is introduced as an application within the frame of the IP Multimedia Subsystem (IMS). Figure 5.1 below illustrates how the PoC service elements fit into the IMS architecture. 
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Figure 5-1. PoC service elements in the IMS architecture

Note: The I-CSCF is not shown in Figure 5-1 for the sake of simplicity.

The OMA PoC architecture specification [6] leverages IMS as the underlying SIP-based IP-core network. To understand the details of how IMS capabilities relate to the overall PoC architecture, there is a need to map the reference points defined in the OMA PoC specification [6], and the reference points defined in 3GPP TS 23.002 [3] and 3GPP TS 23.228 [4]. 

The PoC server implementing the application level network functionality for the PoC service is essentially seen as an Application Server from the IMS perspective. Consequently, communications between the IMS core and the PoC server utilize the ISC interface defined in 3GPP TS 23.228 [4].

As defined by [6], the Group and List Management Server (GLMS) is used by the PoC users to manage groups and lists (e.g. contact and access lists) that are needed for the PoC service. In the IMS architecture, the Ut interface provides these functions, hence communications between the GLMS and the UE utilize the Ut interface. 

As defined by [6], a Presence Server may provide availability information about PoC users to other PoC users. The3GPP Presence architecture and the Presence Server are defined in TS 23.141 [5].

5.2 
Architecture assumptions

Editor’s note: The purpose of this sub-clause is to describe the assumptions that can be made from the architecture and 3GPP IMS (e.g. use of concepts for Presence, ISC, security, charging etc.).

5.2.1
Charging architecture aspects

3GPP TS 32.240 specifies the overall charging architecture for the 3GPP system, including the IMS charging architecture. 3GPP TS 32.260 and 3GPP TS 32.299 specify the IMS charging details, including the S-CSCF’s interfaces towards the charging nodes used for session charging. 

Based on the IMS charging architecture described in these TSs, and the mapping of IMS and OMA PoC architectures described in Section 5.1, the architecture described in Figure 5-2 below shows the charging interfaces around the PoC server:
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Figure 5-2 - Architecture for PoC charging
The Charging Collection Function (CCF) is used for offline charging. It shall be possible for the PoC server to send offline accounting information about PoC-service events to the CCF using the mechanisms described for the Rf interface described in 3GPP TS 32.260. Possible additional accounting information to cover PoC charging requirements shall be fulfilled by extending the Rf interface, if needed. 

The address of the CCF to be used by the PoC server for the PoC session is distributed to the PoC server in SIP signaling, as described in 3GPP TS 24.229. 

The Online Charging System is used for online charging PoC service-related events. It shall be possible for the PoC server to perform credit control interactions as per the mechanisms defined for the Ro interface. The address of the OCS (same as the address of the ECF) to be used by the PoC server for the PoC session is distributed to the PoC server in SIP signaling.

5.3 
Signalling plane impacts

Editor's Note: The purpose of this sub-clause is to describe the signalling plane/flows of the PoC service architecture principles based on IMS and functions 

5.4 
User plane impacts

Editor's Note: The purpose of this sub-clause is to describe the user plane implications of the PoC service architecture principles based on UTRAN/GERAN and PS domain.  This section will also include aspects such as PDP context aspects, codec, QoS aspects from RAN etc.

6
Impacts on 3GPP System

Editor's Note: The purpose of this sub-clause is to describe the impacts that may be needed on 3GPP system and concepts in order to support features like PoC.  Impacts should include the overall system (e.g. RAN, Core PS domain, IMS, UE) and indicate specific work that will be further required within 3GPP in order to support PoC like services.
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