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1 Introduction

For IM conversational services, Operators want to get a “Quality of Voice” similar to the one obtained for Circuit Switched networks. TSG RAN2 LS (R2-010251- S2-010611 available at SA2#17 Gothenburg meeting) recognizes the benefit of Unequal Error Protection at physical layer for PS conversational multimedia services.

This contribution in not about defining when UEP should be applied, since it is a Radio Resource Management decision which may or may not be taken (in the RNC), and also this depends on the codec type being used i.e. benefits may vary greatly between different codecs and different applications (VoIP, conversational video, streaming). Whether or not UEP is used on the radio interface, the release 5 architecture should allow it for the IM sub-subsystem.

This contribution studies the aspect of splitting one IM multimedia flow into subflows on the radio interface, in order to realize UEP at physical layer, with the objective to determine where the split in subflows should be done.

Also, the description on the architecture applies equally to GERAN and UTRAN, although the handing in the access network (header removal vs compression) may differ.

2 Description of alternatives

Regarding the entity in charge of performing the split of one IP MM flow into sub-flows for the radio interface, two possibilities were listed by RAN2:

· Either the split is done in the Core Network (CN)

· Either the split is done in the radio Access Network (AN)
These two possibilities are illustrated by the following figures:
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Note: this is a physical error protection, distinct and independent from the UEP defined by IETF at the RTP payload.

3 Discussion

3.1 Requirements

· Requirement 1: If  Unequal Error Protection is required at physical layer, the UEP should be as general as possible in order to apply whether the IM multimedia session initiated by the UE terminates in the PSTN (via a MGW) or terminates at another  UE (also registered as an IM user):
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· Requirement 2: if unequal error protection is required on the radio interface, then it should be possible to do the split in different sub-flows according to the codec that has been negotiated during the SIP session establishment:

· For example, if AMR 12.2 has been negotiated, RTP payload puts speech bits in Class A, Class B and Class C in hierarchical order, which results in 3 Radio Bearers: one for Class A bits, one for Class B bits and one for Class C bits.
· Requirement 3: the decision to apply UEP or EEP should be done in the RNC

· This is necessary since UEP is a RRM decision, and needs to take into account AN and UE capability

· Requirement 4: the decision on how many Radio Bearers to allocate, in case of UEP, should be taken by the RNC

· If we take an AMR VoIP call, as defined in IETF, 5 different sub-flows could be imagined: one for the compressed header, one for “Octet 0”, and one for each AMR class of bits. The decision to allocate between 1 to 5 Radio Bearers should be left for the RNC.

· Requirement 5: it should be possible to change the number of Radio Bearers on the radio interface (1 in case of EEP, n in case of UEP), e.g. in case of SRNS relocation, without affecting the Core Network 

· Same reason as requirement 3

· Requirement 6: the architecture should apply equally to UTRAN and GERAN, and the differences between radio interface optimisations for UTRAN and GERAN should not be seen by the CN.

3.2 Proposal to fulfil the requirements

Nortel Networks suggests that the split in different subflows is done in the Access Network:

· when the subflow split is done in the AN, it is independent of the CN and therefore applies when the SIP session is established to the PSTN or to another UE…
· After the SIP negotiation, the AN should be aware of the negotiated codec (whether this is given by the UE or via the CN is for further study)

· The AN could split RTP payload into the different sub-flows according to this negotiated codec (each Class of the RTP payload mapped into one Radio Bearer)

· Splitting one RAB flow into different subflows can appear to be a new radio access functionality. Nevertheless, Nortel Networks believes that this function should not unduly increase the processing load of the AN: separating one flow into different Radio Bearers (RBs) based on the codec information is similar to mapping sub-flows into RBs based on the sub-flows SDU format information done for CS domain.

· The radio Access Network is responsible for radio performances and appears to be a “natural” candidate to host the sub-flow split
· The radio performance improvement is linked to the network where the UE roams and remains independent of the CN.

· This is independent on the fact that Header removal or Header compression is applied.

3.3 Conclusion

In order to provide a “Quality of Voice” similar to the one obtained for Circuit Switched networks, Unequal Error Protection at the physical layer for PS conversational multimedia services should be possible. 

To ensure efficient unequal error protection in all cases, Nortel Networks proposes first to agree to the requirements listed in chapter 3.1.

Nortel Networks also suggests the AN to be responsible of the flow split into different Radio Bearers.

As this discussion is linked to a previously received LS from RAN2 (available in Gothenburg SA2#17), Nortel Network suggests to send a response to TSG RAN2 specifying the outcome of SA2 discussions.
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