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1 Introduction

Following the LS from SA2 [1], a contribution from Alcatel [3] was submitted at RAN3#38. It was not discussed in RAN3 but similar contribution was discussed in RAN2. There was no conclusion.

In SA2#36 last meeting (November 24-28), this topic was also discussed but there was no conclusion either.

This paper is intended to summarize the issues with regards to RTP/RTCP handling and to propose a way forward. 

2 Discussion

In summary, following separated aspects can be studied with regards to RTP/RTCP handling:

· RTCP removal;

· One single Radio Bearer for RTP/RTCP or separate Radio Bearers with regards to radio efficiency;

· Separate Radio Bearers for RTP/RTCP using two separate PDP Contexts in SGSN, or using one single PDP Context and a split in the UTRAN.
Full RTCP removal is not adapted for the reasons exposed in contributions R3-031390 [3] and S2-034173 [4]. 

One single radio bearer for RTP/RTCP versus separate radio bearers: 

RTP and RTCP flows could experience different RoHC compression schemes, different RLC modes, different MAC-d priorities (possibly making frame stealing easy at MAC-d layer), and possibly different Channel Coding schemes if required. Using a single Radio Bearer will put constraints on the parameters to apply since they have to cope with requirements of both RTP and RTCP and the radio spectrum efficiency will be affected.

Simulations show that the usage of radio spectrum is better by about 0.3dB with separate radio bearers than with a single radio bearer. 

Two PDP contexts versus one single PDP context:

With regards to radio efficiency, one single PDP context with two radio bearers (i.e. split in the UTRAN) is equivalent to two PDP Contexts because the efficiency on the radio is related to the independence of the radio bearers. However, some significant drawbacks in the CN have been raised in R3-031390 [3], in S2-034174 (Frame Stealing) [5] and in S2-034175 (RTCP handling: separation or multiplexing) [6] when using separate PDP Contexts.

One of these drawbacks is the backward compatibility with Release 5, in which RTP and RTCP must use the same PDP Context:

· TS 23.228 states it in clause 4.2.5.1 "All associated IP flows (such as e.g. RTP / RTCP flows) used by the UE to support a single media component are assumed to be carried within the same PDP context.",

· LS from SA2 to CN3 (S2-022627 [2]) confirmed it very clearly: to the question on what should be the interpretation to use, SA2 answered:

 " Interpretation 1) All RTCP flows shall be sent over the same PDP context as the associated RTP flows 

Or 

Interpretation 2) That although it is assumed that in general RTCP packets will be sent over the same PDP context as the associated RTP flow, the mechanism shall also allow for the RTCP packets to be sent over different PDP contexts to the RTP data stream. 

SA2 confirms that interpretation 1 is the correct interpretation for Rel-5 IMS."
Additional issues, are listed in S2-034175:

· (CN) The number of PDP contexts is increased drastically. If we consider that a multimedia session comprises potentially multiple media components, then either a pair of PDP contexts is required per component, or all RTCP flows for the different components are multiplexed into a single PDP context. 

· (CN) Additional resources are introduced in the SGSN and GGSN for each RTP and RTCP PDP context

· (UE) The UE must be capable of supporting the necessary number of PDP contexts.  

· (UTRAN) A binding between the RABs associated to each separate RTP and RTCP flows is needed in the SRNC in the case of SRNC relocation. The binding is also needed and must be shared with the SGSN especially in the case of SRNS relocation whereby the Iu connections are moved from one RNC to another. In addition, termination of a RAB (say the RTCP RAB) should not be done without termination of the corresponding RAB (RTP RAB). 

· (UE) The application in the UE must be capable of mapping RTP and RTCP flows onto the relevant PDP contexts. When a dedicated PDP context is used for RTCP flows, the application in the UE must be capable of   multiplexing the RTCP flows into this dedicated PDP context.

· (CN) The mechanisms for token and QoS authorization on the Go interface will most likely be impacted. For instance, the authorization for RTCP and RTP will be done separately (for each PDP context) although there is a tight relationship between the QoS requirements for RTP and RTCP. The PDF would need to take into account such associations. This is even more complex if all RTCP flows for different components are multiplexed into a single PDP context.

· In some cases RTCP is needed by the receiver for synchronisation between multiple RTP streams (for example audio and video), or for measurements of round trip delay. When RTCP is carried in a separate PDP context, it may not follow the same route as RTP and hence the information deduced from RTCP may not be accurate. This can be avoided if RTCP and RTP are carried in the same PDP context.
Taking into account the different drawbacks mentioned above, the solution believed by Alcatel as the most appropriate is one PDP context for RTP/RTCP with separate radio bearers. The architecture, extracted from S2-034175 [6] is shown in the following figure:
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It shows that the flexibility at PDCP layer (e.g. header compression), at RLC layer (AM or UM choice, TB length, ...) is maximum, and the priority scheduling at MAC-d layer allows to assign different priorities to RTP and RTCP with regards to all other radio bearers. 

3 Proposal

It is proposed that, if RTCP removal solution is discarded, the solution will be based on a single Radio Access Bearer for RTP and RTCP with separate Radio Bearers.
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