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Foreword

This Technical Report has been produced by the 3™ 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 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.

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.

3GPP
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1 Scope

The present document studies the architectural requirementsin 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 aspecific reference, subsequent revisions do not apply.

» For anon-specific reference, the latest version applies. In the case of areference to a 3GPP document (including
aGSM 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 TS23.228: "IP Multimedia (IM) Subsystem - Stage 2.
[5] 3GPP TS 23.141 "Presence Service; Stage 2"

[6] OMA PoC Specification, AD.

Editor’s Note: This reference needs to be detailed, once an official referenceis available.
[7] OMA PoC Specification, RD.

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

[8] 3GPP TS 24.229: “IP Multimedia Call Control Protocol based on Session Initiation Protocol (SIP)
and Session Description Protocol; Stage 3”
[9]. 3GPP TS 23.207: “End-to-end Quality of Service (QoS) concept and architecture”
[10] 3GPP TS 23.107: “Quality of Service (QoS) concept and architecture”
3 Definitions, symbols and abbreviations

3.1 Definitions

For the purposes of the present document, the terms and definitions givenin TS 21.905 [2] and the following apply.

PoC session: Thisis an established connection between PoC users where the users can communicate using voice one at
atime.

Right to Speak: In the PoC session establishment, the originating subscriber receives within a pre-determined time, an
indication before he can speak, thisis known as “Right to Speak (RtS)”.

3GPP
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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
SBLP Service Based Local Policy
UE User Equipment

4

4.1

Architectural Requirements

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
3GPPin order to determine that all necessary architectural support isin place via capabilities provided by the
GERAN/UTRAN, GPRS and IMS.

This section captures the possible rel evant requirements for the purposes of additional evaluation to ensure proper
support isin place within 3GPP infrastructure:

3GPP
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- 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 thetalk 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
reguesting to speak.

- Incaseof achat 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.

- Thetiming 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.

- The user equipment, depending on its capabilities, shall support notification of incoming CS call during an
ongoing PoC session as well as a notification of an incoming PoC session set up during an ongoing CS call.

Editor’s note: Further requirements are expected to be included to the list above as work progresses.

5 Architectural Concept

51 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 serviceisintroduced 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.

Ut
| Presence
' Server
Ut R VIR .
| ; PoC 1
. — GLMS T syver :
i T L
Gm Mw
| P-CSCF I S-CSCF
IMScore

Figure 5-1. PoC service elements in the IMS architecture
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Note: The I-CSCF is not shown in Figure 5-1 for the sake of simplicity.

The OMA PoC architecture specification [6] leverages IM S as the underlying SIP-based | P-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 serviceis essentially seen asan
Application Server from the IM S perspective. Consequently, communications between the IMS core and the PoC server
utilize the I1SC interface defined in 3GPP TS 23.228 [4].

Asdefined by [6], the Group and List Management Server (GLMYS) 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.

Asdefined 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, | SC, security, charging etc.).

52.1 Charging architecture aspects

3GPP TS 32.240 specifiesthe overal 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’ sinterfaces
towards the charging nodes used for session charging.

Based on the IM S 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:

Online
Charging
System

i ! F\Tf Charging
: GLMS [+ Server : | CFolle(t:_tion
i i unction

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 [8].

3GPP
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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

5.3.1 General aspects for PoC signalling

Asdescribed in OMA-AD_PoC [6] architecture document, there are two mechanisms for session establishment
signalling supported. In both scenarios, the session isfirst established between the PoC user (originating or terminating)
and the PoC server serving the user and then the other party isinvited to the session. User preferences on how the
handled PoC sessions may require special user level interactions are described in the OMA_RD PoC [7] and
OMA_AD_PoC [6], but the general principle of the session flowsis not affected by such interactions.

The mechanisms for session set-up as defined by OMA are described in the following sub-clauses in more detall, i.e.
those would require changes if changes are performed in the OMA specifications. These procedures have the following
functional description of behaviour:

1. On-Demand Session:

The On Demand session provides a mechanism to negotiate media parameters such as | P address, ports and
codecs, which are used for sending the media and floor control packets between the PoC Client and the home
PoC Server when the user wants to actually establish a PoC session. This mechanism allows the PoC Client to
invite, via PoC server(s), other PoC clients or receive PoC sessions by using the full session establishment
procedure each time the user wants to establish/receive/join a PoC session. Media parameters may be negotiated
again in this mechanism.

2. Pre-established Session:

The pre-established session provides a mechanism to negotiate media parameters such as | P address, ports and
codecs, which are used for sending the media and floor control packets between the PoC Client and the home
PoC Server before establishing the PoC session. This mechanism allows the PoC Client to invite other PoC
clients or receive PoC sessions without negotiating again the media parameters. After the pre-established session
has been set up (once the PoC user has registered), the PoC Client is able to activate media bearer whenever
needed:

- immediately after the general PoC session pre-establishment procedure or;

- when the actual SIP signalling for the PoC media session establishment isinitiated.

5.3.2 On-demand Session

A simplified high-level PoC session flow is shown below when using GPRS bearer. The flow shows a general case and
relation of PDP context with POC/IM S session and does not show any special order or requirement of whether separate
PDP context is required for the media or not.

Editor’s Note: The figure below will need to be updated to capture interconnecting PoC Application Servers.
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PoC user PS Domain PoC AS & PS Domain PoC user
(UE-A) (A) IMS Core (B) (UE-B)

| 1.Power On
[ d

| 1.Power On
—

iy it e bl m—
| _3. Establish PDP context | | 3. Establish PDP context |

- - _l _______ —I - |_ —_—r —— — ——— — ————— — -
| 4. Perform IMS Registration | ‘

‘ | 4. Perform IMS Registration |

(5 |

Initiate PoC
Session

j——Ll——————

I
| 6a. Establish PDP context for media |
L —

6b. INVITE———

7. INVITE————————P

¢———8a. 200 OK
_______ N [T

10.Floor Control

11.Transfer of Media

Figure 5.3.1 Simplified PoC communication based on ‘on demand’ signalling

The simplified steps for establishing POC communication based upon on demand signalling are:

1. Eachtermina ispowered on.
Note: This may occur at different times for each terminal.

2. Each terminal performs PS attach in order to authenticate to the PS domain.
Note: This may occur at different times for each terminal

3. Each terminal establishes the PDP context to establish any kind of communication.
Note: This may occur at different times for each terminal. The use of this PDP context bearer can be realised in
different ways depending on how the terminal, network and overall system is configured to operate. Detailed
implications of such scenarios will be further analysed in subsection 5.4 and section 6.

4. Eachtermina performsthe IMS registration
Note: This may occur at different times for each terminal.

5. User A presses the push-to-talk indication/button on the terminal A to indicate that he wishes to communicate to
the user at terminal B.
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Note that step 5 can occur anytime after step 4 has been performed, there is no timing correlation between these
steps once steps 1-4 has been performed.

6. Incase Terminal A does not have a PDP Context active for the media or floor control exchange, it establishes a
PDP Context (6a), and creates a SIP session for the PoC communication by sending the SIP INVITE into the
IMS (6b). The INVITE reguest contains the PoC service indication; the S-CSCF identifies that this service
indication matches | SC filtering information and routes the session establishment request to the PoC AS.

It is FFS whether the QoS of the pre-established PDP context is allowed to have a higher QoS than best effort.

In case Service Based Local Policy isapplied in Terminal A’s network, PDF(A) generates an authorization token for
the session, and P-CSCF(A) inserts and deliversit to the terminal in the first available reliable SIP response (in
this case the 2000K). In this case, the terminal inserts the authorization token in a PDP Context modification for
the media depicted in step 8b. Note that the establishment of PDP context for mediais optional, depending on
the configuration of the IM/PoC application. Details of the analysis will be described in subsection 5.4 and
section 6.

7. Asthisisan “early mediaflow”, the PoC AS (after determining that the PoC communication should be
completed), together with the IM S, forwards the invite to the terminating terminal for the PoC communication.

In case Service Based Local Policy isapplied in Terminal B’s network, PDF (B) generates an authorization
token for the session, and P-CSCF(B) inserts and deliversit to the terminal in the INVITE request.

The PoC AS, together with the IMS, complete the originating session by returning the 200 OK to terminal A.

8-9. After receiving the INVITE (7), terminal B accepts the session by returning 200 OK and establishes the PDP
context for the media. Depending on the terminal setting (automatic answer mode or manual answer mode, the
PDP context may be established in different order).

In case Service Based Local Policy isapplied in Terminal B’s network, the terminal inserts the authorization
token received in the INVITE request into the PDP Context activation request.

10. The PoC AS performs the floor control, informing terminal A that he has the floor, and informing terminal B of
whom has the floor.

11. The mediaistransferred from Terminal A to Terminal B.

533 Pre-established Session

A simplified high-level PoC session flow is shown below when using GPRS bearer. The flow shows a general case and
relation of PDP context with IM S session and does not show any special order or requirement of whether separate PDP
context is required for the media or not. This flow assumes (though it is not required for both sides to use the same
mechanism) that both originating and terminating PoC user uses the Pre-established session mechanism.

Editor’s Note: The figure below will need to be updated to capture interconnecting PoC Application Servers.
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Figure 5.3.2 Simplified PoC communication based on pre-established session signalling

The simplified steps for establishing POC communication based upon on demand signalling are:

1.

Each terminal is powered on.
Note: This may occur at different times for each terminal.

Each terminal performs PS attach in order to authenticate to the PS domain.
Note: This may occur at different times for each terminal.

Each terminal establishes a PDP context.

Note: This may occur at different times for each terminal. The use of this PDP context bearer can be realised in
different ways depending on how the terminal, network and overall system is configured to operate. Detailed
implications of such scenarios will be further analysed in subsection 5.4 and section 6.

Each terminal performsthe IMS registration
Note: This may occur at different times for each terminal.

Each terminal establishes the pre-established session for PoC communication towards the PoC AS (e.g. by using
adedicated PSl). The INVITE request contains the PoC service indication; the S-CSCF identifies that this
service indication matches | SC filtering information and routes the session establishment request to the PoC AS.
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In case Service Based Local Policy is applied in the terminal’s IM S network, the authorization token will be
generated by the PDF, inserted and delivered by the P-CSCF to the terminal upon set-up of the pre-established
session (in the 2000K response).

Note: This pre-established session set-up may occur at different times for each terminal. Once the session
relationship is established, it remains as long as the user wishes to remain connected to the PoC server.
Implications of such long established session and its relationship with other IM S functions will require further
study.

6. After establishing the pre session for PoC communication, each terminal may establish the PDP context for
media depending on the scenario supported where media transfer requires separate PDP context.

In case Service Based Local Policy is applied, the terminal includes the authorization token it has received at
step 5 into the PDP Context activation/modification request.

Editor's Note: The time that Step 6 takes place (immediately after step 5 or after step 7) may need to be determined
based on the required QoS Traffic Class and is FFS. The possibility to use an interactive traffic class for
theinitially established PDP context immediately after step 5 and then modify the PDP context for a
higher QoS traffic class after step 7 is FFS.

7. User A presses the push-to-talk indication/button on the terminal A to indicate that he wishes to communicate to
the user at terminal B.

8. Terminal A sends, for example, in a SIP REFER message to the POC AS viathe IMS, containing the address of
the terminating user.

9. The PoC AS uses the floor control in order to inform the terminating terminal that a terminating PoC
communication isincoming.

Editor's note: It is FFS how the floor control request can be transferred to the terminal if the terminating terminal is
using pre-established session and does not have a suitable PDP Context active for the flow control request
to be transferred.

10. The PoC AS acknowledges the REFER messages.
11. The PoC AS completes the floor control to the originating terminal to inform the terminal that it has the floor.

12. The mediaistransferred from Terminal A to Terminal B.

54 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.

5.4.1 General

The deployment of PoC servicesover IMS requires some analysis regarding the general IMS as well as the radio,
GPRS and terminals. The available QoS and use of specific QoS, codecs etc. may aso require analysis or require some
guidelines to be provided by 3GPP towards PoC service deployment.

This section provides the background material from which the architecture analysis work can draw the necessary
conclusions to be captured in section 6.

Editor’s note: The following subsections are work in progress.
5.4.2 GPRS interactions in relation to PoC

5.4.2.1 General

It is assumed that additional PDP contexts (within asingle APN) to separate signalling and media traffic within IMSis
required only when:

3GPP
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- the QoS need to be different for signalling and media traffic,

- and/or restricted handling of the signalling traffic is required (due to charging (if FBC is not used), policy,
policing etc.),

- and/or restricted handling of mediatraffic isrequired (due to charging, Service Based Local Policy, policing
etc.),

- and/or other GPRS traffic can not use the same PDP context as IMS/PoC.

It is assumed that any of the following are valid GPRS/PDP contexts usage option for any IMS service, i.e. the options
also apply for PoC. However, it is not only up to the PoC client to chose any of the options below as the valid options
depends on possible restrictions, e.g. whether the GGSN apply restrictions on the PDP context used for IMS signalling
as specified in 3GPP TS 23.228[4].

1. A Single PDP context is used for both IMS signalling and media traffic.

2. A separate PDP context for mediatraffic isrequired, but IMS signalling may share a general purpose PDP
context with other GPRS traffic,

3. A separate PDP context isrequired for IMS signalling traffic, but the mediatraffic can share a PDP context with
other general purpose PDP Context such as IM S session based messaging as described in 23.228[4],

4. Separate PDP contexts required for IMS signalling, all media share a single PDP context and other GPRS traffic
use separate PDP context,

5. Separate PDP contexts required for IMS signalling, all media such as audio, text etc require separate PDP
context and other GPRS traffic use separate PDP context,

How such combinations interact with PoC session establishment mechanism need further analysis. Depending on the
mechanism used (on-demand and pre-established), whether existing PDP context can be reused or not, how floor
control messages should be treated (as user plane traffic or signalling traffic or both) and whether SBLP/Go function is
in use or not, the sessions flows may need to be further verified.

The following subsections describe possible combinations of GPRS and IM S using both mechanisms:

5.4.2.2 QoS traffic class considerations

OMA POC AD [6] recommends that when different PDP contexts are used for IMS signalling and media traffic the
OMA PoC Clients should separately utilize the QoS traffic classthat is best suitable for signalling (e.g., Interactive
traffic class) and the QoS traffic class that is best suitable for the mediatraffic (e.g. Streaming or Conversational traffic
classes).

NOTE: The definitions of the QoS traffic classes used are described in TS 23.107 [10].

According to the OMA POC AD [6], when asingle PDP context is used for both IMS Signaling and media traffic the
PoC Client should utilize the QoS traffic class that is determined to be the best available considering the overall needs
of the PoC Service (e.g., Interactive traffic class).

Editor's Note: |mplementation of the usage of certain traffic classesis FFS. It needs to be clarified what OMA
means by "the overall needs of the PoC Service" in the paragraph above

5.4.2.3 PDP context and On-demand session mechanism

Editor’ s note: this subclause will analyze further the interactions between PDP context/GPRS and IMS in case of
On-demand session mechanismisin use.

5.4.2.4 PDP context and Pre-established session mechanism

Editor’s note: this subclause will analyze further the interactions between PDP context/GPRS and IMS in case of
Pre-established session mechanismisin use.
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543 PoC and SBLP/Go functions

Editor’s note: The following subclause will provide analysis of various options that need further study and
development within 3GPP. The information below is work in progress.

The signaling procedures being studied within OMA for PoC communication are optimized for session establishment
time. Whileit is reasonable to expect that PoC will be deployed in networks where the Go interface & SBLPis
employed, it is not reasonable to expect that the end-user’ s experience, in regard to the PoC communication
establishment time, is impacted depending on whether or not the Go interface is utilized.

The procedures for supporting the Go interface in Release 5 require the use of the pre-conditions SIP signaling, which
could be considered too heavy for the service scenario where the resources required are already known when the service
isinvoked.

There are afew options that 3GPP could explore to ensure that end-user experience is not degraded in networks where
the Go interface isemployed. However, it is still open whether OM A will make use of the SBLP/Go and OMA may
avoid the usage of SBLP/Go if it impliesthat OMA delay requirements will not be met.

3GPP are aso studying means to add flexibility to the system regarding the usage of SBLP/Go interface. The main
motivation for this flexibility is session based messaging, however, PoC may aso benefit from this.

For more information on SBLP/Go functions, see 3GPP TS 23.228 [4] and 3GPP TS 23.207 [9].

6 Impacts on 3GPP System

Editor's Note: The purpose of this sub-clause isto describe the impacts that may be needed on 3GPP system and
conceptsin 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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