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Introduction

MAC-hs will be considered to support RLC PDU segmentation in HSPA evolution. As a solution, a possible MAC-hs header is proposed in [1], in which the C/T multiplexing is not applied to MAC-d PDU so that the complexity of MAC-hs segmentation can be reduced. It is also proposed in [1] to further consider necessary MAC-hs header fields and the multiplexing of multiple logical channels in one MAC-hs PDU. The main purpose of this contribution is to provide possible solutions for the MAC-hs PDU design. In addition, a MAC-e PDU format used for status report of the new ARQ sub-layer in MAC-hs is proposed.
Discussion
MAC-hs PDU should support the multiplexing of multiple logical channels. With the support of MAC-hs segmentation and the removal of C/T multiplexing at MAC-d PDU level, two possible MAC-hs PDU formats are proposed in section 2.1. For the new ARQ sub-layer in MAC-hs, a possible MAC-e PDU format used for status report is proposed in section 2.2.
1.1 MAC-hs PDU
One possible solution is to apply one TSN to a MAC-hs PDU. Since MAC-hs SDUs from the same logical channel are consecutive, reordering at per logical channel basis is feasible. Each multiplexed logical channel is indicated by the LCID field. 2-bit SI field indicates “complete SDU”, “first segment”, “middle segment(s)” and “last segment” of the MAC-hs SDU. 2-bit F field is used to indicate the contents after this field, which means more fields of either “SI” or “LCID”, or the start of the payload part. The definitions of other fields are the same as in [1]. This MAC-hs PDU structure is depicted in figure 1.
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Figure 1: One TSN per MAC-hs PDU
The other possible solution is to apply one TSN to each multiplexed logical channel in the similar manner as MAC-e PDU in E-DCH, so that multiple TSNs are applied to a MAC-hs PDU. TSNs are coded independently for each logical channel. Reordering is on per logical channel basis after de-multiplexing of the MAC-hs PDU. This MAC-hs PDU structure is depicted in figure 2.
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 Figure 2: One TSN per Logical channel
In the above two MAC-hs PDU formats, The MAC-hs header is of variable size. Padding can still be supported as an option.
1.2 Status report of new ARQ sub-layer in MAC-hs
In [2], it is stated that HARQ failure may be recovered by a new introduced ARQ sub-layer located in Node B. This sub-layer can be optionally located in the MAC-hs or in lower RLC. In the latter case, the RLC is split between the Node B and the RNC.
As suggested in [3] that HSUPA’s SI packet format can be re-used for the purpose of status report in the new ARQ sub-layer. In this contribution, it is thought that such proposal is feasible for its simplicity and backward compatibility. 
To support this mechanism, new signals need to be introduced by the MAC-hs entity in the UE to inform the MAC-e entity to create a status PDU if TSN gaps are detected after reordering. New signals also need to be introduced by the MAC-e entity in the Node B to inform the MAC-hs entity upon the receipt of a MAC-e status PDU. In addition, a 1-bit flag to differentiate the SI and the status report is needed. When this flag indicates that it is a status report, it can be of variable size with the maximum limitation according to the size of actual feedback. The content of the status report contains the number of the missing TSNs and the TSNs themselves. The status report can be sent alone as a MAC-e PDU or multiplexed with the other MAC-es PDUs. The format of the MAC-e status PDU is depicted in Figure 3, in which N field indicates the number of missing TSNs, TSN field represents the missed TSNs which are needed to be retransmitted by the MAC-hs  entity in Node B.
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 Figure 3: Sub ARQ layer Status report in a MAC-e PDU
The SI format should be like figure 4 after the 1-bit flag has been introduced.
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 Figure 4: SI in a MAC-e PDU
Conclusion
It is proposed that:
· Removal of the C/T multiplexing in MAC-d PDU can be considered in support of MAC-hs segmentation;

· Multiplexing of multiple logical channels in one MAC-hs PDU can be considered. TSN can be applied on per MAC-hs PDU basis or on per logical channel basis;
· HSUPA’s SI packet format can be re-used as the status report in the new introduced ARQ sub-layer in MAC-hs, a flag field can be added to the header to different the SI and the status report. New signals are needed between MAC-hs entity and MAC-e entity in both Node B and UE for the status report mechanism.
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