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1. Introduction

The goal of the L2 improvement WI is to allow the link layer of UMTS to achieve the higher data rates provided by various Release 7 features (DL 64QAM, MIMO). This has been achieved by allowing RLC to generate flexible sized PDUs which can be segmented at the MAC-ehs to fit inside the transport block size provided by the physical layer. 

In this contribution we investigate the potential use cases for the flexible size PDUs and derive the consequences for UE processing.

We highlight two areas of interest: 

· specifying a maximum number of RLC PDUs that can be handled in a single TTI
· specifying a maximum number of priority queues that can be multiplexed in a single TTI
2. Discussion
In HSDPA, the model of fixed RLC PDU sizes and absence of segmentation at the MAC-hs forces UEs to handle a very large number of small RLC PDUs per TTI in order to reach the highest data rates (82 PDUs/TTI assuming 40 byte PDUs). This model impacts significantly the dimensioning of UE processing power.

In HSDPA also, it has been mandated since release 5 that only one priority queue can be transmitted in one TTI, this model has the merit to be simple without constraining the scheduler operation significantly. It was decided to remove this limitation when designing the MAC-ehs to allow further scheduling flexibility at the cost of added UE complexity.
2.1. Limiting the maximum number of PDUs/TTI
Depending on the configured HSDPA category (plain HSDPA, HSDPA+64QAM or HSDPA+MIMO), the maximum data rates range from ~14Mbps to ~27Mbps. In the following graph, we show the number of RLC PDUs which are required to be handled per TTI (2ms) in order to sustain those high data rates.
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As we can see from this figure, even a limit of 10 RLC PDUs per TTI allows the link to operate at the peak data rate provided the maximum RLC PDU size is configured accordingly. In the case of 10 TTIs, the RLC PDUs would have to be configured from 350 to 650 bytes, depending on the HSDPA category.
Proposal 1: When MAC-ehs is configured, we propose to limit the maximum number of RLC PDUs that can be transmitted in a single TTI to 10.
2.2. Multiplexing priority queues in a TTI
The MAC-hs entity mandates that data from only one priority queue can be included in a TTI, the rationale for this decision was to ensure that data with very different QoS cannot be multiplexed together on the same HARQ process. Also, it was considered that if different QoS had to be transmitted, it could be delayed by 2ms without impacting the system performance significantly. 

It was found however that in some corner cases (low load situation and small packets needing to be transmitted with strict delay requirements) it may be beneficial to multiplex data from different priority queues in the same TTI.
We should note that with this added flexibility, the UE will have to execute the reordering queue operation several times per TTI and if no limit is set on the maximum number of priority queues that can be multiplexed in a single TTI, the UE will have to be dimensioned so that it can execute the reordering queue operation 8 times per TTI, which represents a factor 8 in the processing load of the reordering queue.

In order to limit the UE processing load (and thus cost) we propose to set a limit on the number of priority queues that can be multiplexed together.
Since the added flexibility was addressing a non critical corner case and multiplexing 2 priority queues would have been sufficient to cover the corner case, we propose to set the limit at 2.

Proposal 2: We propose to limit the maximum number of priority queues that can be multiplexed together to 2

3. Conclusion
We propose to discuss the following two proposals:
Proposal 1: When MAC-ehs is configured, we propose to limit the maximum number of RLC PDUs that can be transmitted in a single TTI to 10

Proposal 2: We propose to limit the maximum number of priority queues that can be multiplexed together to 2

