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1. Introduction
In last RAN plenary meeting, a new work item was approved to specify L2 support of high data rates transmission. It is clarified that such L2 modification came from new technologies that would be introduced such as DL MIMO, high order modulation etc. In this document, we discuss on L2 data structure support considering possible evolution.

2. Discussion

2.1 Overview of new features that impact L2 data structure

In order to support the new introduced L1 techniques, some agreements of the principle have been agreed from previous meetings [1] [2], which are listed below:

· Introducing flexible RLC PDU size

· Removing RLC concatenation function when RB mapped onto HSPA.

· Introducing MAC segmentation

· Removing C/T multiplexing when dedicated logical channel mapping onto HS-DSCH

· Introducing MAC-hs multiplexing for different priority queues

Besides, CELL_FACH enhancement for release 7 is under the discussion in RAN2. It should be also considered to make the identical header format. When consider CELL_FACH traffic data structure, we assume that CELL_FACH traffic will use HSDPA. For dedicated CELL_FACH traffic, it is assumed that MAC-d PDU as the input of MAC-hs SDU [3]. In the following section, we analysis these impacts of such changes and provide possible L2 data structure.
2.2 Enhanced RLC PDU structure
Firstly, due to there is no RLC concatenation function, Length Indicator which used to indicate the ending of RLC SDU can be omitted in the RLC level. Thus HE and E field can also be omitted.
Secondly, in [4], it proposed in some cases that RLC segmentation scheme still needed to avoid large PDU ARQ retransmission. As a result, one bit indicator should be added to indicate whether the RLC PDU is an incomplete SDU or not. 
Thirdly, there is then no padding or piggybacked data in the new RLC PDU format and no need for changing the RLC control PDU structure.
Finally, in order to make the header byte alignment, there is one free bit in case of SN filed is like today’s 12 bits. This free bit can be used either to extend the SN filed or reserved as a version indicator.
Besides, there is no version field in RLC PDU, so a L3 indication might be needed during RB configuration. 
To sum up, the proposed RLC PDU structure is illustrated in figure 1:
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Figure 1 data format of RLC PDU which map onto enhanced HSPA

2.3 Enhanced MAC-hs PDU structure
Firstly, the enhanced MAC would support segmentation function, thus the indication of whether the SDU is segmented or not should be included in the header to allow receiver reassemble the MAC SDU. 
Secondly, in order to support more flexible MAC multiplexing, C/T and queue ID fields can be replaced by logical channel ID [5]. Thus the re-ordering will be based on logical channel level. 

Thirdly, due to the concatenation function of same logical channel is moved to MAC-hs, then there should be only one TSN per logical channel per MAC-hs PDU to avoid overhead.
Fourthly, except the same logical channel multiplexing, the multiplex of different logical channels should also supported by the header format.
Finally, it is proposed to have the identical data format for CELL_FACH state traffic (and possible paging message) and CELL_DCH state traffic when both of them use HS-DSCH to transmit. It is assumed that for dedicated data transmission in CELL_FACH, MAC-d PDU could be used as payload of MAC-hs PDU, which is like CELL_DCH data transmission [3]. In order to support flexible Node B multiplexing, it is suggested to have an indication to indicate common logical channel and dedicated logical channel. We name it Logical Channel Combination Indicator. The reason of introducing such Logical Channel Combination Indicator is that for different logical group, the data multiplexing principle could be different. For example, for CCCH/CTCH traffic, only the logical channel type needs to be indicated in the MAC-hs header instead of 4 bits logical channel id for DCCH/DTCH.

For CELL_DCH data transmission, the LCCI can be only set to dedicated LCH value. For enhanced non CELL_DCH traffic, there might be two or three value of indicating the logical channel the data belongs to, which also depends on multiplexing principle.
There is a version field in current MAC-hs PDU header, thus we can use the reserved value to support the evolved data structure. However in order to support future evolution of the data structure, there could be another version field included.
Stage 2 proposals:

· MAC-hs header should include MAC segmentation indicator to indicate whether the MAC SDU have been segmented or not.

· Logical ID will be used to indicate the logical channel that the MAC SDU multiplexed.
· There is one TSN filed per logical channel per MAC-hs PDU, re-ordering queue is set to each logical channel.

· There should be identical data format for all traffic on HSDPA e.g. enhanced CELL_FACH traffic, CELL_DCH traffic, paging etc.
· The extended version filed would be needed to support future data structure evolution.
The proposed stage 3 MAC-hs PDU header is illustrated in figure 2:
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Figure 2 data format of enhanced MAC-hs PDU 
VF2: an extended version field reserved for future data evolution. One or two bits are needed.

LCCI: Logical Channel Combination Indicator, 1 or 2 bits indicate whether the data belong to dedicated logical channel or common logical channel for CELL_FACH state traffic. The length of the field will depend on the multiplexing structure.
LI ext: one bit indication indicate whether the MAC-hs PDU is just a MAC SDU without any padding and multiplexing, in this case the following LI can be omitted for header optimization. This filed might be omitted for common logical channel transmission for CELL_FACH state, which depends on multiplexing principle.
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. This filed might be omitted for common logical channel transmission for CELL_FACH state, which depends on multiplexing principle.
LCH id: 4 bits indicate the logical channel when the LCCI indicate as the dedicated logical channel; 2bits are needed in case of common logical channel to indicate the common logical channel type.

TSN: 6 bits like today’s transport sequence number. It might be reduced or removed for CELL_FACH traffic according to the retransmission scheme.
LI: 10 bits length indicator indicate the ending of each MAC SDU

F: 1 bit Finish indication indicate the multiplexed data is from the same LCH or from another LCH.

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. 
3. Conclusion
In this contribution, we analyze the impacts of new introduced techniques to the L2 data format. Some stage 2 proposals are list blow with previous discussion and also the stage 3 data structure. We would like RAN2 to discuss it.
· MAC-hs header should include MAC segmentation indicator to indicate whether the MAC SDU have been segmented or not.

· Logical ID will be used to indicate the logical channel that the MAC SDU multiplexed.

· There is one TSN filed per logical channel per MAC-hs PDU, re-ordering queue is set to each logical channel.

· There should be identical data format for all traffic on HSDPA e.g. enhanced CELL_FACH traffic, CELL_DCH traffic, paging etc.

· The extended version filed is needed in the evolved data format.
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