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Foreword

This discussion paper is based on the stage 2 requirements as specified in (1).  It is accompanied by  CR’s proposing text for handling of forking related to the UE (CR to 27.060) and to the Go interface (CR’s to 29.207 and 29.208). In addition, there will be   corresponding CR’s proposing changes to 24.229.

Background

Forking is the ability for a SIP proxy to send a SIP INVITE from an end point to more than one destination, either sequentially or in parallel ( see RFC 3261) .  Forking could occur when a downstream SIP network (external to 3GPP IMS) has a user registered at several locations, e.g. home terminal, work PC and a PC in a conference room.  In such a case, the originating IMS network may receive 3 provisional responses to the INVITE. The UE may proceed to establish 3 early dialogues. Only the dialogue that results in the first user answer will be  progressed to establish the final SIP session. The other dialogues will be terminated .

The architectural requirements and the system behaviour when  forking is performed outside IMS in 3GPP Rel-5 are specified in (1). It is stated that forking shall not be performed inside the IMS network in Rel-5. However, forking may be performed by SIP proxies outside IMS where the IMS network is either not aware of this nor can control it. Thus, the 3GPP network and UE’s must be able to handle multiple responses caused by a forked request when interworking with external networks.

According to (1), when several forked responses are received, the resources requested by the UE shall be the “logical OR”  (i.e. least upper bound) of the resources indicated in the multiple responses to avoid allocation of unnecessary resources.  The UE shall never request more resources than was proposed in the original INVITE.  

When SBLP is applied, (1) states the PCF shall re-use the same authorization token for all the forked responses related to the same SIP session.

Proposed solution

The proposal below identifies the basic forking operations that must be supported. In the proposed solution, the UE and the PCF/P-CSCF are aware of the forked responses, while the GGSN, being mainly application independent,  is forking unaware. 

1. Originating side

It is assumed that the original INVITE contains the initial SDP offer, and that the SDP answers in all the provisional responses can be aligned for unique identification of the IP flows. Since the UE does not know that forking has occurred until a second provisional response arrives, it will set up the PDP context(s) as required by the initial response received. If a subsequent provisional response is received, several, different scenarios are foreseen:

1. The bearer requirements of the subsequent SDP can be accommodated by the existing PDP context(s). No activation/modification of PDP contexts is performed.

2. The subsequent SDP requires increased QoS or additional IP flows that are accommodated by modification of the existing PDP context(s).

3. The subsequent SDP introduces one or more additional IP flows that are accommodated by establishing additional PDP context(s).

4. The P-CSCF indicates to the UE in the subsequent provisional response that an IP flow already combined with other flows in an existing PDP context must use a dedicated PDP context. The flow must be removed from the existing PDP context to avoid double booking of resources for the actual flow. A new PDP context is established for the separated flow. Note that the UE may elect to rearrange the flows to PDP contexts for other reasons also. The UE procedure is the same, irrespective of the reason for rearrangement.

The UE may reject a forked response e.g. if the UE is only capable of supporting a limited number of early dialogues

When the UE receives the first final answer (200 OK for the INVITE) related to one of the forked responses, the other early dialogues are terminated. The UE proceeds to establish the SIP session and release the radio/bearer resources that are no longer needed. One or both of the following steps may be needed:

1. Deactivate all PDP contexts that are no longer required for the session. 

2. Modify the remaining PDP contexts as required. Non-required media components  are removed and the binding information is updated accordingly. QoS may be downgraded according to the final requirements of the remaining media components.

On the network side, for each media component the PCF authorizes the “logical OR” of the  resources requested by the forked responses. The PCF keeps track of  the authorization information for each of the individual, early dialogues. Thus, on reception  on reception of the first final answer, the PCF can decide what authorization information will be valid for the final SIP session. 

In principle, there may be early media for all the forked responses. Thus, any additional SBLP filters required by a forked response are installed in GGSN.   When the first final answer is received, any excess filters are removed from GGSN.

2. Terminating side

If forking occurs for a session it is possible that one or more forked requests may be forwarded/redirected to the same terminating UE connected to the IMS. It is assumed that only the first incoming request is accepted, and that subsequent requests are rejected. In such cases it is assumed that normal procedures related to authorization via the Go interface may be applied.
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