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1 Introduction

As the push-to-talk over cellular (PoC) application currently undergoing specification development within OMA employs the IMS, and for services such as PoC, the session establishment time (including associated resources such as PDP context) is one decisive factor to the overall perceived end-user-experience.  There are multiple mechanisms for session level signalling that is in use depending on the resource availability for the bearers. 

This contribution presents some discussion on the background and proposes to include some of the architectural aspects that are relevant for further work within 3GPP in relation to IMS, Radio/QoS and GPRS network impacts.

2 Discussion

OMA has described two means to initiate a PoC call – 1. on demand session and 2. Pre-established session.  The on demand session establishes the SIP session (and associated bearer resources) when establishing the PoC communication, and the Pre-established session establishes the SIP session (and associated) resources prior to the PoC communication, and uses a mixture of non-session establishment SIP signalling (e.g. REFER) and floor control to establish the PoC communication but the session connection is established once and then maintained throughout the user’s registration period.  Both mechanisms require support within OMA due to certain access network constraints due to timing and radio efficiency/deficiency in various access technologies such as 3GPP and 3GPP2 systems.

The implications in the current 3GPP system would be to take into account the session flows mentioned above and then analyse the overall impacts on the system and evaluate if there are any changes required in the specifications. Also, some charging aspects will need to be considered based on the flows.

Additional contributions show different implications on the system and propose additional input/update to the TR.

3 Proposal

Include the following sections in the TR 23.979v0.3.0 for further study within 3GPP.

*********************First Change************************
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5.3 
Signalling plane impacts


5.3.1 General aspects for PoC signalling
As described in OMA-AD_PoC [6] architecture document, there are two mechanisms for session establishment signalling supported. In both scenarios, the session is first established between the PoC user (originating or terminating) and the PoC server serving the user and then the other party is invited to the session. User preferences on how the handle PoC sessions may require special user level interactions as described in the OMA_RD_PoC [7] and OMA_AD_PoC [6], but the general principle of the session flows are not affected by such interactions.
The mechanisms are described in the following subsections in more detailed.  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 IP 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 IP 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 signaling for the PoC media session establishment is initiated.

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/IMS 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 figures below will need to be updated to capture interconnecting PoC Application Servers.
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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 Each terminal is powered 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 Each terminal performs the 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.
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 Terminal A creates a SIP session for the PoC communication by sending the SIP INVITE into the IMS (6a) and simultaneously establishes the PDP context for the media (6b).
Note that the establishment of PDP context for media is 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 As this is an “early media flow”, the PoC AS (after determining that the PoC communication should be completed), together with the IMS, forwards the invite to the terminating terminal for the PoC communication.

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

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).
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 media is transferred from Terminal A to Terminal B.

5.3.3 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 PoC/IMS 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.
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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.

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 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.
4 Each terminal performs the IMS registration
Note: This may occur at different times for each terminal.

5 Each terminal establishes the pre-session for PoC communication towards the PoC AS (e.g. by using a dedicated PSI).
Note: This 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 IMS 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.

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 via the 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 is incoming.

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 media is transferred from Terminal A to Terminal B.

*********************End Change************************
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