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1.
Introduction
Many aspects can be considered for the Rel-7 enhancement in RAN2. For example, RRC signalling optimization or L2 protocol enhancement can be investigated.

In this document, we discuss possible enhancement of L2 protocol, especially RLC. Because this enhancement will be introduced into Rel-7 specification, we will try to enhance performance of HSDPA and HSUPA.
2.
Discussion
In this section, we propose possible enhancement to RLC in Rel-7. It is assumed that the enhanced protocol entities should works with old protocols entities as shown in [1]. For example, Rel-7 RLC should works with both Rel-6 MAC and Rel-7 MAC while preventing re-establishment and re-configuration as much as possible.
The restriction on the current AM RLC is that the RLC PDUs should have a fixed size. In downlink, fixed size segmentation seems reasonable due to physical separation of Node-b and RNC. It is because RNC does not know the transmittable MAC-hs PDU size in Node-b at each TTI. But in uplink, transmitting side of RLC and MAC reside in the same physical node. UE knows the RLC PDU size that optimally fits into MAC-e PDU. Then, even when same size of MAC-e PDU is selected, if the RLC has several options for RLC PDU size, transmission efficiency will rise. 
Firstly, the RLC can reduce the amount of overhead caused by RLC AM header because the number of RLC PDU will be reduced by selecting optimal RLC PDU size based on the selected E-TFCI. Secondly, UE can reduce total padding. In Rel-6, both RLC and MAC-e entity independently generate padding. But if the AM RLC PDU size can be adjusted to fit into MAC-e PDU, overall padding can be kept as minimum. Generally, the last PDU is smaller than the other one. If the size of this PDU is set equal to other PDU, then unnecessary padding will be added. If smaller size is allowed, then unnecessarily padding in RLC can be removed.
As such, allowing multiple sizes for AM RLC in uplink direction will be beneficial. Thus it is proposed that more than one RLC PDU size is defined for AM RLC in uplink direction. Actually, there is no limitation on the possible size of UM RLC. So, there is no critical reason not to allow this for AM RLC also.
Furthermore, the number of missing AM RLC PDU will be very small due to use of HARQ in MAC entity. Thus the size of status report also will be small compared to the size of user data PDU. Using smaller PDU size for small status report is beneficial because less padding is required in RLC layer or in MAC-e. Thus it is also proposed that more than one size can be used for AM Status PDU. 
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Fig 1 Composing MAC-e PDU for one AM RLC
Above figure 1 shows one simple example of difference between Rel-6 and proposal. In this figure, the fixed size for Rel-6 AM RLC is assumed to be 250. And in each TTI 2, 3 and 4, the maximum number of bits that can be included into MAC-e PDU is assumed to be 320, 720 and 270. Because MAC-e header for each logical channel is 18bit, the amount of padding bit for the conventional method in the example is 52, 202 and 2 for each TTI. For the proposed method, the amount of padding bit is 2, 2 and 2 bit. Though one more RLC in the TTI 2 will cause one more RLC header and some padding bit in MAC-e PDU will be replaced by Scheduling Information, the overall padding efficiency and throughput will be increased by allowing more than one RLC size for AM RLC. 

If we assume that this can be introduced into Rel-7, then the problem is the case of interworking with Rel-6 NB. In fact, MAC-e of Rel-6 NB does not allow arbitrary size for RLC PDU. The solution can be to assign more than one DDI fields to one AM RB as shown in the above example in figure 1. This will let AM RLC have more than one choice in choosing optimal AM RLC PDU size.
One may argue that allowing big size for AM RLC PDU will cause problem when the AM RLC PDU has to be retransmitted because of non-acknowledgement from peer entity. But many solutions for this situation have been proposed in LTE discussion. So we need to only adopt one of LTE solutions into RLC entity. Sub-framing technique or AM RLC Sub-PDU will not cause any change in MAC entity, because MAC entity will regard it just as another RLC PDU and only Rel-7 RLC of both UE and RNC needs to understand the new format. And there is no such problem with status PDU because status PDU is not acknowledged and transmitted only once.
3.
Conclusion
Fro Rel-7 RLC enhancement, it is proposed to discuss and agree to: 

· Allow more than one size for AM Status PDU

· Allow more than one size for AM RLC PDU in uplink direction.
· More than one DDI field can be assigned to one AM RLC entity.

If RAN2 agrees on the principle, then LG is happy to provide CR for the next meeting.

4.
Reference
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