Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2#67bis
R2-095726
Miyazaki, Japan, 12 – 16 October 2009






Agenda Item:
10.1.2
Source: 
Ericsson, ST-Ericsson 

Title:  
Maximum number of MAC-ehs reordering SDUs per TTI
Document for:
Discussion, Decision

1 Introduction

During the discussions in RAN2#67, the maximum number of MAC-ehs reordering SDUs per TTI was discussed for Rel-9. Several views on the suitable value were expressed, but no conclusion was reached.

2 In this contribution we try to summarize the presented arguments in order to allowed informed decision to be made in RAN2#67bis. Discussion
During the discussions for Rel-7, the maximum number of MAC-ehs reordering SDUs per TTI was agreed to be 26 for MIMO operation based on the assumption that the maximum data rate is 28 Mbps. However, during the discussion the extension to MIMO + 64QAM (and 42 Mbps data) was already appreciated, so it can be said that the current limit has been designed for 42 Mbps operation.

The value 26 was found to be a suitable compromise between UE processing complexity and reduced HARQ residual error rate, finer granularity in the Iub flow control and better optimization of the RLC parameters [1]. 

Based on the Rel-7 discussion, it could be expected that for dual cell operation with MIMO the suitable value for maximum number of MAC-ehs reordering SDUs per TTI is 52. It should be noted that this limit should not apply to all Rel-9 UEs, but only when UE is configured to operate with Dual Cell and MIMO simultaneously (or alternatively the limit should only apply for UEs belonging to Dual Cell + MIMO capable physical layer categories).
However, lower values have been proposed to reduce the maximum number of MAC-ehs reordering SDUs per TTI  to further reduce the processing requirements for the UE. Without discussing the exact implementation details, it is difficult to estimate how significant the processing of the RLC headers is compared to the whole physical and link layer processing required for each TTI, it is clear that the amount of processing required for the RLC headers is directly proportional to the number headers processed per TTI
. Thus reducing the number of processed PDUs from 52 to e.g. 36 (note that [2] proposes 35, which was clarified to be 36) would allow roughly 30% reduction in the processing power required for RLC header processing. It is not clear how big a portion of the total UE processing power the RLC header processing corresponds to.
The main argument using small RLC PDU size has been the increased residual error rate due to HARQ feedback errors. The residual errors are caused by two different mechanisms, both by NACK->ACK misdetection and the missed HS-SCCH transmission coupled to DTX->ACK misdetection. Thus the residual error rate depends a lot on the transmission rate (which determines the number of TTIs needed to transmit the RLC PDU) and the HARQ operation point (which determines which of the two mechanisms dominates) assumed. For some examples of the impact of the RLC PDU size on residual HARQ error rate, see [1].
In addition the used RLC PDU size determines the unit for transport network flow control. The currently specified flow control is based on giving credits in units of RLC PDUs. In reality the RLC PDUs will vary in size (between very small and the maximum size configured in the RNC). A large RLC PDU size makes the variation in the flow control larger, and may create either transport network under-utilization (if a conservative approach is used) or increased delay and/or packet loss (if a more aggressive flow control is used). The exact impact of the on the RLC PDU size on the flow control algorithm depends on the implemented algorithm. 
In addition to the issues with the flow control, larger RLC PDU sizes increase the variation in the RLC round trip time due to buffering status in the Node B. This variation may make the optimization of the RLC parameters depending on the RLC round trip time more complex. Examples of such parameters are the Poll and Status Prohibit timers, for which poorly chosen values may lead to reduced system and user performance.

Furthermore, it is sometimes hard to fully control the number of RLC PDUs that need to be transmitted per TTI. For example, the RLC control PDUs, or small RLC SDUs (if the NW would prefer to use only one RLC PDU for each small RLC SDU) can easily introduce several additional RLC PDUs which need to be transmitted in a TTI. 
3 Conclusion
In this contribution we have highlighted the different impacts of the maximum number of MAC-ehs reordering SDUs per TTI. 
In summary, a large RLC PDU size allows

1. Reduced processing power for RLC header processing, 
while a small RLC PDU size allows

1. Reduced HARQ residual error rate

2. Finer granularity in the Iub flow control

3. Better optimization of the RLC parameters

It is proposed that RAN2 considers the discussion from Rel-7, and agrees that a suitable compromise value for maximum number of MAC-ehs reordering SDUs per TTI for Dual Cell operation with MIMO is 52.  
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� However, we cannot resist pointing out that in general the growth in the available processing power has been exponential during the last decades, and from this point of view it would seem natural to increase the processing requirements rather than decrease it.
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