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1. Introduction
In last RAN2 meeting, there were some discussion on L2 enhancement and some stage 2 decisions have been made. In this document, we discussion some stage 3 issues of detailed MAC-hs data structure and a header format of new MAC-hs data PDU is proposed 
2. Discussion
2.1 overview of MAC-hs enhancement
According to the last meeting discussion, there were some agreed and tentative agreed issues related to MAC-hs enhancement, which are listed below:
· MAC-hs extended to include segmentation
· MAC-hs protocol is extended to support multiplexing from different priority queues
· One octet aligned MAC-hs format for high data rates
· Support of multiple logical channels mapped to a single priority queue
· MAC-hs header indicates if MAC segmentation has been performed
· Logical channel ID in MAC-hs header to indicate logical channel of MAC-hs SDU
· TSN for reordering in MAC-hs
· Length indicator in MAC-hs header to indicate RLC SDU segment size
· MAC-hs header includes multiple indication of logical channel ID and Length Indication, per MAC-hs SDU
· There is only one MAC-hs data format for CELL_DCH and enhanced CELL_FACH transmission.
From above, they lead some stage 3 open issues: 
· TSN setting principle;
· Segmentation indication setting

· Version flag setting

· Header optimization of using some special values.
In the following section, this will be discussed in detail.
2.2 Discussion on stage 3 MAC-hs enhacement

TSN setting principle
Due to the tentative agreed principle of supporting priority queue, it is assumed the re-ordering is based on priority queue. So that the TSN should also set accord to priority queue i.e. there is only one TSN for each priority queue or grouped logical channels in order to support the corresponding re-ordering scheme. Besides, there might be more than one TSN field in one MAC-hs PDU due to the support of multiplexing of different priority queues.
Proposal: For each MAC-hs PDU, there should be one or more priority queues, each will have one TSN filed. 
Segmentation indication setting

Due to the enhanced MAC-hs function segmentation, there should be segmentation indication indicated whether the MAC PDU include a segment of a MAC SDU in order to make the receiver to reassemble the MAC SDU. In order to reduce the scheduling complexity, it is assumed that the segmentation only happens for the last MAC SDU multiplexed in the MAC-hs PDU. As a result, there should be only one bit segmentation indicator needed to suggest whether the last multiplexed MAC SDU is a complete one. 
Proposal: for each MAC-hs PDU, there is only one segmentation indicator to indicate the last multiplexed MAC SDU is complete or not. 

Version flag setting

From the last meeting discussion, it is concluded that the future extensibility of the standards is needed, but whether the version flag or L3 configuration is FFS. So far, it is seen that there was no need to re-use the R6 version flag because R6 and R7 MAC-hs would not be mixed to use. However, it is believed that there should be a version flag needed for future extension e.g. low data rate packet optimization.
Proposal: there is one version flag reserved for future extension or optimization.
Header optimization of using some special values

In order to reduce some overhead, some special bits can be used for optimization. From last meeting discussion, the enhanced L2 structure might be also used to support data from PCCH and CCCH in CELL_PCH state and CELL_FACH state. For these two logical channels, there will be some difference compared with DCCH/DTCH, for example there is no need to have TSN field. Besides, the data rate of the these two logical channel transmission is much lower than data, the byte alignment limitation should be considered In order to reduce some unnecessary overhead, it is proposed to use a special value to distinguish the two different sets of logical channels so that the common channel over HS-DSCH can be optimized to some extend. 
Proposal: the logical channel combination indicator (LCCI) can be used to distinguish CCCH/PCCH and DCCH/DTCH mapped onto HS-DSCH. It is proposed not to make header byte aligned for data from common logical channel.
In some cases, there is no need for data from different logical channels multiplexed, it is proposed to use a one bit indication to avoid unnecessary length indicator in case of no multiplexing and padding.

Proposal: one bit indication is used to indicate whether neither multiplexing nor padding is performed for the MAC-hs PDU.
2.2 proposed stage 3 data format

To sum up the previous proposal, the suggested MAC-hs data structure is illustrate in figure 1 in blow:
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Figure 1 data format of enhanced MAC-hs PDU 
VF: 1bit version flag to indicate the version of the MAC-hs packet, only one value is used so far.
LCCI: Logical Channel Combination Indicator, 1 bit indicates whether the data belong to dedicated logical channel set (DCCH/DTCH) or common logical channel set (PCCH/CCCH). The data will have different format due to the two different values.

LI ext: one bit indication indicate whether the MAC-hs PDU is just a MAC SDU or a MAC SDU segment without any padding and multiplexing, in this case the following LI can be omitted for header optimization. 
SI: segment indicator, 1 bit to indicate whether the last multiplexed SDU is a segment or not. Here we assume the segmentation can only happen for the last multiplexed SDU in the whole MAC-hs PDU. 
Rev: in order to support byte alignment, there are 3 bits reserved for future use.

So the previous VF+LCCI + LI ext + SI + Rev occupy one byte.

In case of LCCI suggest the data belong to DCCH/DTCH:

TSN: 6~8 bits like today’s transport sequence number used for re-ordering. 

LCH id: 4 bits indicate the dedicated logical channel.

LI: 11 bits length indicator indicates the ending of the multiplexed MAC SDU.
F: 1 bit Finish indication indicates the multiplexed data is from the same priority queue or from another priority queue.

In order to support byte alignment, LCH id+ LI+ F field occupy two byte, and TSN will take 8 bits or two bits reserved for a certain priority queue to keep the 6 bits TSN.
END: an optional indicator indicates the end of MAC-hs PDU header and can also suggest whether the padding is included, it works like DDI0 filed in MAC-e PDU. 
In case of LCCI suggest the data belong to CCCH/PCCH:
A simplified MAC header is illustrated in figure 2:
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Figure 2: MAC-hs structure for common logical channel

The exact number of bits of each filed is FFS due to the need of header byte alignment is FFS.
3. Conclusion
In this contribution, we discuss some open stage 3 issues of enhanced MAC-hs PDU structure, we would like RAN2 discuss these points listed below and proposed data structure.
· For each MAC-hs PDU, there should be one or more priority queues, each will have one TSN filed. 

· For each MAC-hs PDU, there is only one segmentation indicator to indicate the last multiplexed MAC SDU is complete or not.

· There is one version flag reserved for future extension or optimization.

· The logical channel combination indicator (LCCI) can be used to distinguish CCCH/PCCH and DCCH/DTCH mapped onto HS-DSCH. It is proposed not to make header byte aligned for data from common logical channel.
· One bit indication is used to indicate whether neither multiplexing nor padding is performed for the MAC-hs PDU.
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