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1.
Introduction

The new Study Item on the HSPA Evolution [1,2] targets, among other things,  significantly increased peak bit-rates, lower user-plane latency and higher spectrum efficiency. In [7] more detailed requirements are proposed, which can be realised through techniques such as MIMO and higher order modulation [3,4]. Even if the exact targets for the HSPA evolution are still under discussion it is clear that significant improvements in e.g. throughput and spectrum efficiency are desired. In order to fulfil these expectations, changes to the Layer 2 protocols (MAC, RLC, PDCP) are necessary.  This contribution discusses necessary modifications and proposes a way forward to handle the required work in RAN2.
2.
Impact of HSPA evolution targets on layer 2
As outlined in [7] we believe that the HSPA evolution should target significantly higher bitrates compared to release 6.  This has impact on both RLC and MAC as described below. 
2.1 
Impact on RLC
It is known from the work on HSDPA that the RLC peak data rate is limited by the RLC PDU size, the RTT and the RLC window size. For reasonable RLC PDU sizes, such as 320 or 640 bit, the RLC protocol can not sustain the peak data rate of the physical layer in HS-DSCH [13], let alone the peak data rate targeted for HSPA evolution. It should here be noted that the peak rate in theory could be increased by increasing the RLC PDU size beyond 640 bits but this would severely degrade the coverage and reduce efficiency due to increased padding. 

As presented in [6], one way to achieve higher throughput is to introduce flexible RLC PDU sizes which would also bring benefits as removed padding, reduced protocol overhead and simplified RAB handling.  The principles of flexible RLC PDU sizes is summarized in Appendix A.

Conclusion: RLC needs to be modified to support the targeted peak data rates of HSPA evolution. We propose that RAN2 investigates if methods exist that supports the increased throughput and at the same time bring other desirable properties such as reduced overhead and simplified RAB handling. The solution outlined in [7] is one example of this but other alternatives should also be considered.
2.2 
Impact on MAC

The expectation on HSPA evolution regarding significantly increased throughput and spectrum efficiency can be realised through technologies such as MIMO and higher order modulation. This implies that the maximum transport block size needs to be increased compared to Rel-6 and the transport format tables needs to be modified accordingly. With the introduction of MIMO the HARQ protocol for HS-DSCH also needs to be modified. Issues that needs to be addressed include the question if a single transport block per TTI is used or one transport block per MIMO stream and if it should it be possible to perform HARQ retransmissions on individual streams, implying one HARQ ACK/NACK per stream.

Conclusion: MAC needs to be modified to support MIMO and larger transport block sizes due to higher throughput.  
2.3 
Impact on PDCP

At this point no impact on PDCP is foreseen
 3.
Discussion/ Conclusion
As shown in section 2 there are some modifications to layer 2 that are strictly necessary to reach key objectives of the HSPA evolution such as increased throughput and spectrum efficiency.  The introduction of new technologies such as MIMO also in themselves imply modifications to layer 2.

Earlier contributions [5,6,12] have presented proposals to enhance RLC and MAC in a rel-7 timeframe with additional desirable properties such as increased reduced padding and header overhead, increased coverage and simplified RAB handling. Other layer 2 proposals for rel-7 have been suggested by other companies, e.g. [8,9,10,11,13].

We feel that the HSPA evolution should contain layer 2 enhancements that are necessary to reach the evolution targets or that otherwise bring essential benefits. As always unnecessary complexity should be avoided and the gain of various enhancements needs to be compared with the introduced complexity.
We recommend that;

· RAN2 agrees that layer 2 (MAC and RLC) needs to be modified for HSPA evolution and invite companies proposals on this topic

· A new work item targeting layer 2 enhancements for HSPA evolution is opened in order to be able to compare different solutions. 
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Appendix A: 
Outline of the flexible RLC PDU size solution

The solution with flexible RLC PDU sizes has been outlined in [5,6,12] but is summarized here for easy reference. The solution consists of the following main components
1. The restriction of having a fixed RLC PDU size in AM RLC is removed and a variable RLC PDU size is allowed. The RLC PDU size normally exactly matches the payload (SDU) size so that no segmentation, concatenation or padding is involved. The RLC segmentation function is kept so that very large IP packets can be segmented if they exceed an upper size limit.

2. The MAC-hs and MAC e/es headers are modified to allow variable RLC PDU sizes and allow MAC segmentation so that the higher layer PDUs can be segmented according to the momentary radio conditions. The introduction of MAC segmentation reduces MAC padding and increases coverage compared to the rel-6 solution where an integer number of fix size RLC PDUs are transmitted in a TTI. 
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