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1. Introduction

During SA2 # 34, the topic of RTP/RTCP handling was discussed and three proposals were raised:

1) RTCP flows are removed entirely

2) RTCP and RTCP flows are multiplexed  

3) RTCP and RTP flows  are separated

This contribution discusses in particular proposals 2 and 3  and tries to clarify how RTCP  traffic can be handled. An assumption that RTCP is not entirely removed is taken.
2. Discussion 

There are two solutions for handling the RTCP traffic at the PDP context level:

· RTP/RTCP multiplexed into one single PDP context

· RTP/RTCP separated into two PDP contexts

Whether RTP and RTCP are put in the same or in different PDP contexts, the issue of how to handle RTCP traffic remains to be solved.    

The different alternatives are discussed next.

2.1 RTP/RTCP Multiplexed into one PDP context

There are  two possible options for multiplexing RTP and RTCP into one single PDP context.  

Solution A) One PDP context and one radio bearer

The scheme for multiplexing RTP and RTCP in this case is illustrated in the following figure and consists of:

· One PDP context

· One RAB and one radio bearer

· One PDCP entity for that radio bearer

· One ROHC compressor/ de-compressor couple  for that PDCP entity.
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If this solution is adopted, then special handling (i.e. frame stealing) is necessary to handle RTCP traffic. In this case, the only way to distinguish RTP and RTCP flows can be done between the RTP/RTCP layer and UDP.  It  is not possible to  distinguish RTCP and RTP flows  at the RLC and MAC layers.  It is easier therefore   to apply frame stealing in the UE and in the CN.  Although this solution is inline with the R5 assumptions to carry RTCP and RTP in the same PDP context, it has the following drawbacks:

The solution solves a radio specific problem  (consisting of transmission of RTCP frames over the air)  by impacting several CN elements and the UE:

· In the UE for UL traffic. Although the problem is non existent for UL, frame stealing has to be performed in UL in  the UE  to solve the problem for the DL part of the destined UE.  It is to be noted also that when the UE is composed of a TE and an MT, a decision on where to implement frame stealing has to be taken which may impose that all TE(s) support frame stealing or that a new NAS layer is introduced in the MT.

· In conference calls, frame stealing needs to be supported in the conference bridge.

· When the user calls a network server  (e.g. an announcement machine), the latter has to perform frame stealing.

· A MGW between the PLMN and the PSTN would also need to support frame stealing (in case a PSTN originated call is terminated in the PLMN).

Solution B) One PDP context and two radio bearers
The scheme for multiplexing RTP and RTCP in this case is illustrated in the following figure and consists of:

· One PDP context

· One RAB and two  Radio bearers

· Two PDCP entities (one for each radio bearer)

· One ROHC compressor/ de-compressor couple  for each PDCP entity
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This  solution allows to distinguish the RTP and RTCP flows  and create two radio bearers (one for RTP and one for RTCP).  This solution  has the following advantages:

· The UTRAN supports already a similar mechanism for  the CS (in case of UEP). Additionally, when UEP is integrated for VoIP in the PS, the mechanism could be reused.

· Special handling such as frame stealing can be performed in the UTRAN and only for the DL case. 
· RTP and RTCP flows could experience different RoHC compression schemes, different RLC modes, different MAC-d priorities (making frame stealing easy at MAC-d layer), and possibly different Channel Coding schemes if required.  In other words, the fact that the MAC layer has visibility of the physical layer and of the entire list of flows (SIP, RRC, DTAP, RTP, RTCP, etc..) with their respective QoS, Standard RLC/MAC priority handling can be used to fill the RTCP flow and to map it to the physical channel.

· One solution being discussed in RAN recommend to use a secondary scrambling code when a large transport block is required and may  be used for RTCP traffic handling.

· The solution is backward compatible with the R5 assumptions that RTCP and RTP flows are carried within the same PDP context.

2.2. Solution C: RTP/RTCP in separate PDP contexts

The scheme for separating RTP and RTCP in this case is illustrated in the following figure and consists of:

· Two  PDP contexts (one for RTP and one for RTCP)

· Two RABs and two  radio bearers

· Two PDCP entities (one for each radio bearer)

· One ROHC compressor/ de-compressor couple  for each PDCP entity
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This  solution allows to distinguish the RTP and RTCP flows  at the PDP context level and associates two RABs/RBs   (one for RTP and one for RTCP).  This solution does not solve the issue of handling RTCP traffic over the air and still requires some additional handling in the same way as the multiplexing solution. The solution has the following disadvantages :

· 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. 

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

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

· 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). 

· 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 multiple RTC multiplexing the RTCP flows into this dedicated PDP context.

· 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 PCF 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.

3. Summary of the various solutions

The following figure illustrates gives a summary of the different solutions described in the previous paragraph.
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3. Proposal

This contribution has shown that using  a single or  separate  PDP contexts for RTP/RTCP does not on solve the issue of handling RTCP flows on the air interface. In all solutions described above, some additional handling is required.

· Solution A is inline with the release 5 assumption to carry RTP and RTCP in the same PDP context but imposes either to remove RTCP flows entirely or to apply frame stealing in the UE and the CN in UL and DL. It solves a UTRAN problem in the CN and the UE which is not the right approach.  

· Solution C allows to solve the RTCP flow handling in the lower layers (at RLC/MAC) and hence in the UTRAN only by allocating a separate RAB and radio bearer for RTCP . Either frame stealing or some other RLC/MAC mechanism could be used for RTCP handling.  This solution however  adds complexity and constraints due to the separation of RTP and RTCP into separate PDP contexts as explained above. 

· Solution B is inline with the release 5 assumption to carry RTP and RTCP in the same PDP context, and converges with solution C on the possibility to solve the RTCP flow handling in the lower layers (at RLC/MAC)  and hence in the UTRAN by allocating a separate radio bearer for RTCP . Either frame stealing or some other RLC/MAC mechanism could be used for RTCP handling. This solution in addition does not have the same constraints  and complexity introduced by separate PDP contexts.

It is therefore proposed to take solution B as a working assumption.  
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