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1 Introduction

RAN WG1 has been working with the technical report 'Feasibility Study for Enhanced Uplink for UTRA FDD' [1] of the release 6 study item ' Uplink Enhancements for Dedicated Transport Channels' since October 2002.

The major topics of RAN WG1 study item and the related L2/L3 issues were shortly introduced in [2]. In this contribution we make a text proposal for the TR 25.896 Chapter 11 ‘Impacts on L2/L3 protocols’.

2 Impacts on L2/L3 protocols

The following text is proposed to be added to RAN WG1 TR 25.896 [1] Chapter 11 ‘Impacts on L2/L3 protocols’.

--------------Begin Text proposal--------------------------

11.1 New MAC functionality

Fast Hybrid ARQ between UE and Node B and fast Node B controlled scheduling require addition of new MAC functionality in the UE and the Network. A new MAC entity, called MAC-e, is proposed in Section 8.1.1 of the TR [1] to be added into network and UE to handle the new enhanced uplink DCH (E-DCH) specific functions. Alternatively, the new functionality could be added to the existing MAC-d. The new functionality covered by the MAC entity include HARQ protocol related functionality (retransmissions, soft combining, ACK/NAK generation, reordering), fast Node B scheduling, generation and disassembly of MAC-e PDUs. 

TFC selection and priority handling may require some changes. They can be done at MAC-d since these operations have to take into account DCHs in addition to new E-DCH(s). Other possibility is that MAC-d first makes TFC selection for DCHs and allocates some capacity to E-DCH(s) and MAC-e then makes TFC selection for E-DCH(s).

11.1.1 HARQ functionality

The HARQ functionality for E-DCH is expected to be very similar to HARQ in HSDPA. The major difference is that E-DCH may support SHO whereas HS-DSCH does not. An N-process Stop-and-Wait (SAW) HARQ protocol with a single ACK/NAK per TTI generated in Node B(s) is assumed. The fast retransmissions are sent directly from MAC layer without waiting for the RLC level acknowledgements.

11.1.2 Reordering

If a N-process SAW ARQ protocol is introduced below RLC, i.e., at L1 or MAC, the RLC PDUs are not received in order (some later blocks may be received correctly while some earlier blocks are still being retransmitted). Therefore, after the new ARQ functionality, reordering is required. Whether RLC reordering is used or new reordering functionality is required, is FFS. The possible places for new reordering are Node B or RNC. 

Reordering at MAC layer requires addition of transmission sequence numbers (TSN) to MAC-e PDUs.

11.1.3 Assembly and disassembly of MAC-e PDUs

Depending on the number of E-DCHs, MAC-e multiplexing may or may not be required. If several MAC-d flows are multiplexed to an E-DCH, then MAC-e header should tell the number and size of the MAC-d PDUs multiplexed into the MAC-e PDU similar to HSDPA. If MAC-e multiplexing is not supported, i.e., each MAC-d flow is mapped to own E-DCH transport channel, then TFCI can be used to tell the number and size of the MAC-d PDUs similar to Rel5 uplink DCHs. The MAC-e header may also include transmission sequence number (TSN) and priority information for reordering purposes.

11.1.4 TFC selection and priority handling

The TFC selection algorithm might need some changes due to following reasons:

· Possible adoption of multiple CCTrCHs, one carrying EDCHs, the other DCHs. Here it should be clarified whether there are several TFCSs, one per CCTrCH.

· priority handling between E-DCH and DCH. 

· minimum set of TFCs when E-DCH is present should be clarified

· possible adoption of shorter TTI

11.2 RLC

No major changes to RLC are currently foreseen, if MAC layer delivers the RLC PDUs in sequence.

11.3 RRC

New signalling to support uplink enhancements, like HARQ and Node B scheduling, should be added to RRC.

--------------End Text proposal--------------------------

3 Conclusions

Uplink enhancements for dedicated transport channels study item related L2/L3 topics were briefly discussed and a text proposal for TR 25.896 was made. 
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