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1 Introduction

During the discussions in RAN2#58bis, the possible range on the maximum number of RLC PDUs per TTI was narrowed down to 20-30. For maximum data rates of 28 Mbps (possible with MIMO and 16QAM), the currently agreed range requires RLC PDU sizes of at least 117 to 175 bytes. For maximum data rates of 42 Mbps (possible in Release 8 with MIMO and 64QAM), RLC PDU sizes of 176 to 264 bytes are required.

In this contribution we try to summarize the presented arguments in order to allowed informed decision to be made in RAN2#59. 
2 Discussion
So far the main argument for reducing the number of PDUs per TTI from the 70 PDUs in Release 6 and earlier has been reduced processing requirements for the UE. This argument has been presented in e.g. ‎[1]. 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 30 to 20 would allow 33% reduction in the processing power required for RLC header processing..
The main argument so far for not using large 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. 
In table below we show some examples of the residual error rates, and differences between the 20 to 30 PDUs per TTI.
Table 1: Example of residual HARQ errors for 28 Mbps data rate

	TB size [bits]
	Erroneous ACK
	HARQ residual error rate (RLC PDU size = 117 bytes)
	HARQ residual error rate (RLC PDU size = 175 bytes)
	Difference

	160
	1,00E-03
	0,58 %
	0,87 %
	0,29 %

	320
	1,00E-03
	0,29 %
	0,44 %
	0,14 %

	640
	1,00E-03
	0,15 %
	0,22 %
	0,07 %

	960
	1,00E-03
	0,10 %
	0,15 %
	0,05 %

	160
	1,00E-04
	0,06 %
	0,09 %
	0,03 %

	320
	1,00E-04
	0,03 %
	0,04 %
	0,01 %

	640
	1,00E-04
	0,01 %
	0,02 %
	0,01 %

	960
	1,00E-04
	0,01 %
	0,01 %
	0,00 %


Table 2: Example of residual HARQ errors for 42 Mbps data rate

	TB size
[bits]
	Erroneous ACK
	HARQ residual error rate (RLC PDU size = 176 bytes)
	HARQ residual error rate (RLC PDU size = 264 bytes)
	Difference

	160
	1,00E-03
	0,88 %
	1,31 %
	0,44 %

	320
	1,00E-03
	0,44 %
	0,66 %
	0,22 %

	640
	1,00E-03
	0,22 %
	0,33 %
	0,11 %

	960
	1,00E-03
	0,15 %
	0,22 %
	0,07 %

	160
	1,00E-04
	0,09 %
	0,13 %
	0,04 %

	320
	1,00E-04
	0,04 %
	0,07 %
	0,02 %

	640
	1,00E-04
	0,02 %
	0,03 %
	0,01 %

	960
	1,00E-04
	0,01 %
	0,02 %
	0,01 %


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 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.
3 Conclusion
In this contribution we have highlighted the different impacts of the maximum number of RLC PDUs in one MAC-ehs PDU. 
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 discusses these aspects, and concludes on the maximum number of RLC PDUs in one MAC-ehs PDU.
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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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