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1 Introduction

In the LS (Tdoc S2-013076) from SA2 “Unequal Error Protection for PS conversational multimedia services”, SA2 asked RAN3 to provide their view on the topic but left some questions un-solved or ambiguous. This contribution is intended to clarify these issues.

2 Discussion

In Tdoc S2-013076 it is written: “Different locations where subflow differentiation can be done have been compared. It was agreed that the UTRAN is most suitable for subflow differentiation. A single flow (with no Iu subflows) will be received on the Iu PS user plane”. This sentence is a bit ambiguous, and it is the object of this Tdoc to clarify the issue. This sentence could either mean:

1. That corresponding to a voice stream there shall be only one RAB on Iu. This unique RAB could be internally structured with a structure that is unknown for the GPRS CN (SGSN and GGSN) but that is understood both by the far end of the RTP flow (other UE, MGW, MRF..) and the RNC. This structure could then be used by UTRAN to provide the codec subflow mapping on the radio (channel coding according to the relative importance of the A/B/C bits output of the codec)

2. That corresponding to a voice stream there shall be only one RAB on Iu and that this unique RAB is not internally structured meaning that UTRAN has to know the codec being used to be able to provide the codec subflow mapping on the radio

It is the object of this contribution to explain why the former solution is the only solution that should be retained by 3GPP and that the latter solution is against the principle used up to now for the interface between CN and UTRAN.. 

The rationale given by Nortel to support their view that they prefer the latter solution was presented in  the Nortel contribution S2-012753 “Architectural study for Unequal Error Protection” in table in section 4 of S2-012753: 

1- It is feared in Nortel’s contribution that not having subflow differentiation in RNC would imply introducing subflow differentiation in the SGSN or GGSN and hence would make them not transparent to packet transfer (SGSN and GGSN currently act as relays for packets).

But today in R99/R4 in the CS Domain, all the subflows of a given RAB are sent in one single Iu UP frame. The structure of the Iu UP frame is known by the UTRAN via the RAB Assignment message, and it is already the responsibility of the RNC to separate the bits of the Iu UP frame to get the different subflows on which different channel coding schemes will apply. 

Hence the same principle can be applied to voice traffic carried on top of PS Domain: the entity at the far end of the RTP flow (other UE, MGW, MRF..) sends voice traffic in a frame whose structure is known by UTRAN via the RAB Assignment message, and it is already the responsibility of the RNC to separate the bits of the frame received from CN to get the different subflows on which different channel coding schemes will apply. The fact that this framing protocol used in PS Domain (i.e. ietf-avt-rtp-amr framing /RTP/UDP/IP stack) may be different from the framing protocol used for CS Domain (IU UP defined in 25.415) does not change anything on the fact that the same basic principles apply. In this solution, there is no need of user plane processing in the SGSN or in the GGSN that would be specific for these flows.

This could have been misunderstood by SA2 since the Nortel contribution shows different subflows and introduces some requirements in the SGSN/GGSN that are definitively not needed.

2- It is also feared in Nortel’s Tdoc that SIP codec would need to be known by SGSN while SGSN is currently independent from the SIP service.

Note: It is recalled, that it is clearly the CN responsibility to signal the characteristics of those subflows requested by the UE after SIP negotiation and that SIP signalling is clearly at NAS level and should not be known by the UTRAN 

Tdoc S2-013076 ( LS ) mentions that the information needed in the UTRAN to provide subflow differentiation has also been discussed. Two proposals have been addressed but no conclusion has been reached yet:  

· The SIP negotiated codec is provided to the UTRAN, or 

· The UTRAN knows only the internal flow structure but not the actual SIP negotiated codec for differentiating a single flow into subflows.

It is Alcatel’s understanding that the first proposal goes against the strong principles SA WG2 and RAN WG3 took in the past, by which the UTRAN has not to know the codecs, but only the required QoS for each of the subflows (mainly SDU error ratio and residual BER), in order to provide the adapted channel coding schemes. The codec knowledge is more a GERAN matter since it is based on GSM principles: In GSM, the BTS has one channel coding combination per codec and each time a new codec is introduced, all BTS have to be changed. The principle in UMTS has been modified in order to avoid these problems.

Alcatel’s view is that there are solutions allowing to keep that principle intact: for example, after SIP (codec) negotiation, the UE can provide the (subflow) information during Activate PDP Context Request message to the SGSN, the SGSN has then only to relay (transparently) those parameters onto the RAB parameters to be included in the RAB Assignment message. A companion Tdoc discusses various solutions to transfer the information to UTRAN without implying any knowledge by UTRAN of the codec being used.

As a conclusion the solution by which:

· The UE and its far end (other UE, MGW, MRF..) counterpart  use for the media components that should support UEP, a framing structure in which the output of the codecs is split into subflows. These subflows are carried inside a single RTP flow exchanged between the UE and the far end (other UE, MGW, MRF..) destination of the media.

· This single RTP flow is mapped for GPRS access on a single PDP context and mapped on Iu on a single RAB.

· UE provides the information on the definition (length, residual bit error rate,…) of the subflow to UTRAN. How this information is provided is FFS but there is at least one possible solution in which this information is transparently relayed via SGSN at PDP context activation / modification  followed by RAB assignment.

· UTRAN according to this information, separates the bits of the frame received from CN to get the different subflows on which UTRAN applies different channel coding schemes

Fulfills the following requirements

· UTRAN can carry out different channel coding schemes adapted to relative importance of the bits output of the codec

· UTRAN, SGSN and GGSN do not need to know which codec is/are being used.

· SGSN, GGSN do not need carry out specific handling for the RTP/../IP flows on which UEP has to apply

.

3 Conclusion

It is proposed 

1. To send a LS to RAN3 and GERAN with the following text:

“About the LS (Tdoc S2-013076) on Unequal Error Protection for PS conversational multimedia services that SA WG2 sent to RAN WG3, SA2  would like to clarify following points:

· SA WG2 wants to stick to the strong principle used for the RANAP specifications in R99 and R4, by which the UTRAN has not to know the codecs, but only the required QoS for each of the subflows (mainly SDU error ratio and residual BER), in order to provide the adapted channel coding schemes. The codec knowledge is more a GERAN matter since it is based on GSM principles.

· Hence to be able to provide UEP for multimedia flows carried over Iu PS, the following solution is recommended:

· The UE and its far end (other UE, MGW, MRF..) counterpart  use for the media components that should support UEP, a framing structure in which the output of the codecs is split into subflows. These subflows are carried inside a single RTP flow exchanged between the UE and the far end (other UE, MGW, MRF..) destination of the media.

· This single RTP flow is mapped for GPRS access on a single PDP context and mapped on Iu on a single RAB.

· UE provides the information on the definition (length, residual bit error rate,…) of the subflow to UTRAN. How this information is provided is FFS but there is at least one possible solution in which this information is transparently relayed via SGSN at PDP context activation / modification  followed by RAB assignment.

· UTRAN according to this information, separates the bits of the frame received from CN to get the different subflows on which UTRAN applies different channel coding schemes “
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· This single RTP flow is mapped for GPRS access on a single PDP context and mapped on Iu on a single RAB.

· UE provides the information on the definition (length, residual bit error rate,…) of the subflow to UTRAN. How this information is provided is FFS but there is at least one possible solution in which this information is transparently relayed via SGSN at PDP context activation / modification  followed by RAB assignment.

· UTRAN according to this information, separates the bits of the frame received from CN to get the different subflows on which UTRAN applies different channel coding schemes
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