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1. Introduction

In this contribution we present a number of issues which have been identified with the operation of the new MAC-ehs and propose different ways forward.
2. Discussion
2.1. MAC-ehs scheduling restrictions
In HSDPA, as much flexibility as possible is provided to the scheduler to allow for various optimizations, with the introduction of fragmentation at the MAC-ehs level however, a relation is created between reordering PDUs of the same priority queue transmitted at different TTIs. The SI (Segmentation Indication) indicates the segmentation status of a MAC-d or MAC-c PDU as explained in table 9.2.2.X of [1].
The interpretation of the SI field in the UE is correct as long as within a priority queue, a segmented MAC-d PDU is never pre-empted by another MAC-d PDU as illustrated below:
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The current description of the Scheduling/Priority handling function of the MAC-ehs entity in the UTRAN however seems to indicate that any behaviour can be expected (see subclause 4.2.4.X of [1]):
“To maintain proper transmission priority a new transmission can be initiated on a HARQ process at any time”.

In order to ensure a correct operation of the MAC-ehs reordering functionality at the UE we propose to change the sentence as follows:
“To maintain proper transmission priority, new transmissions for different priority queues can be initiated on a HARQ process at any time: Within a priority queue, transmission of a new MAC-d or MAC-c PDU can only be initiated if the transmission of the previous MAC-d or MAC-c PDU has been completed”
By restricting the pre-emption of segmented MAC-d or MAC-c PDU, the proper operation of the reordering queue is ensured.

Furthermore, it is recognized that although segmentation at the MAC-ehs level is a necessary feature to support in order to adapt to varying channel condition, it is not a desirable feature to use frequently. In addition to the error cases described above, segmenting MAC-d or MAC-c PDUs increases the MAC-d error rate significantly and blocks the flow of data. 

In addition, keeping track of a large number of segments at the receiver needlessly utilizes memory and pointers to the packet edges.

It has been agreed that a maximum of 3 priority queues can be multiplexed together in a single MAC-ehs PDU, in principle this forces UEs to be dimensioned to handle 6 segments per TTI which is a needlessly high number. Recognizing that with 2 segments per TTI, a scheduler is left with ample flexibility to schedule either:
· Any combination of complete PDUs from 3 priority queues

· Any combination of complete PDUs from 2 priority queues and any segments from the third priority queue

· Any combination of complete PDUs from 1 priority queue and 2 segments from any of the two other priority queues 

· Any segments from a single priority queue

We believe that limiting the number of segments to 2 per TTI is a reasonable way forward.

As a summary for this section, we propose the following:

Conclusion 1: Restrict the pre-emption of segmented MAC-d or MAC-c PDU by another MAC-d or MAC-c PDU from the same priority queue.
Conclusion 2: Limit the maximum number of PDU fragments in a TTI to 2.

2.2. Maximum number of MAC-ehs PDUs per TTI

In section 9.1.4 of [1] describing the MAC-ehs PDU, it is stated that “a maximum of one MAC-ehs PDU can be transmitted in a TTI per UE” which doesn’t take into account the fact that if MIMO is configured, a maximum of 2 MAC-ehs PDUs per TTI may be generated.
Conclusion 3: We propose to modify the current statement to reflect that a maximum of 2 MAC-ehs PDUs per TTI may be generated per UE.
3. Conclusion

We propose to agree on the following:
Conclusion 1: Restrict the pre-emption of segmented MAC-d or MAC-c PDU by another MAC-d or MAC-c PDU from the same priority queue.

Conclusion 2: Limit the maximum number of PDU fragments in a TTI to 2.

Conclusion 3: We propose to modify the current statement to reflect that a maximum of 2 MAC-ehs PDUs per TTI may be generated per UE.
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