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1 Introduction
At RAN2#60, it is agreed that new MAC entities MAC-i and MAC-is are introduced to support flexible RLC PDU sizes and octet alignment. In addition, some basic fields of MAC-i/MAC-is header are decided, LCH-ID field and TSN field should be contained in MAC-i/MAC-is header, and their sizes are 4 bits and 6 bits respectively. Length field L also should be contained, but its size hasn’t been decided yet. In this contribution, we will discuss the possible structure of MAC-i/MAC-is header.
2 Discussion

The length field L is needed per RLC PDU or segment of RLC PDU to provide the size information in octets. We know that for MAC-ehs header, the size of the L field is 11 bits. While for the uplink, in order to restrict the number of segments when RLC retransmission happens, a maximum RLC PDU size should be defined, thus the uplink RLC PDU sizes may be smaller than the downlink RLC PDU sizes and a smaller L field might be sufficient. 

The maximum RLC PDU size might be configured by network depending on different deployment scenarios, also the maximum RLC PDU size adaptation might be done by network depending on different radio conditions. So, when discussing the size of L field, some flexibility should be considered. Another thing should be taken into account is octet alignment. It has been decided that the sizes of LCH-ID field, TSN field and SI field of MAC-is header are 4bits, 6bits and 2 bits respectively, so from the octet alignment point of view, 11 bits length L field is suitable. We know that all the MAC-is SDUs come from the same logical channel, so the LCH-ID in the sets of LCH-ID and L fields following the first one will cause extra header overhead. But if flexible RLC PDU sizes are created based on E-TFC selection, then a big percentage of RLC PDUs (~99%, BLER=0.01) will avoid MAC segmentation, thus there will be only one MAC-is SDU within the MAC-is payload. In addition, on the scenario that MAC segmentation happens, most of the time, there will be only one RLC PDU segment within the MAC-is payload. As a result, the extra overhead caused by redundant LCH-ID fields will only increase slightly. The MAC-i header and MAC-is header we proposed are shown on Figure 3 and Figure 2 respectively.
Proposal 1: The L field in the MAC-i/ MAC-is header could have a length of 11bits.

A Flag (F) field is needed to indicate if more fields are present in the MAC-i header or not. We can assume than if the F field is set to "0" the F field is followed by an additional set of LCH-ID and L fields and optionally TSN and SI fields, if the F field is set to "1" the F field is followed by a MAC-is PDU. Each header extension corresponds to one MAC-is SDU.
Proposal 2: A F field with a size of 1 bit could be included in the MAC-i header to indicate if more fields are present in the MAC-i header or not.
As we know, at the beginning of E-RACH data transmission, UE ID would be included in MAC-i PDU for contention resolution, so sometimes UE ID and Scheduling Information will be in included in MAC-i PDU together, also it is possible for CQI to be included in MAC-i PDU in CELL_FACH state. In order to uniformize all these control information, MAC control elements could be introduced in MAC-i PDU. Figure 1 shows the structure of the header of MAC control elements, one special LCH-ID(LCH-ID0) acts as the identifier to distinguish between the MAC control elements header and the MAC-is SDU header, and the following 4 bits after LCH-ID0 act as indication bits to indicate whether the corresponding MAC control element exists or not. For example, the first MAC control element can be used for UE ID, while the second MAC control element can be used for Scheduling Information. The remaining two MAC control element can be used for extension. If exist, all the MAC control elements should be appended at the end of the MAC-i payload before padding.
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Figure 1: header of MAC control elements
There is another alternatives, it is using MAC control elements for all the control information except Scheduling Information. Because UE ID and possible CQI will happen much less than Scheduling Information, in order to reduce the header overhead while Scheduling Information happens alone, it could be defined that Scheduling Information should be included in MAC-i payload after all the MAC-is PDUs and MAC control elements before padding without any indication in MAC-i header.
We prefer the alternative 1 because it will make the structure of MAC-i PDU more clear and reasonable. Whatever which alternative is chosen, when Scheduling Information is sent alone without any higher layer data, no MAC-i header and MAC control elements header are needed, which is the same as current specification.
Proposal 3: MAC control elements could be introduced in MAC-i PDU to uniformize all the control information such as UE ID etc. One special LCH-ID(LCH-ID0) could be used to identify the MAC control elements header.
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Figure 2: MAC-is header structure
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Figure 3: MAC-i header structure

3 Conclusion
In this contribution we discussed the possible structure of MAC-i/MAC-is header. In order to uniformize all the control information such as UE ID etc, we also discussed the possibility of the introduction of MAC control elements. And we propose:
Proposal 1: The L field in the MAC-i/ MAC-is header could have a length of 11bits.

Proposal 2: A F field with a size of 1 bit could be included in the MAC-i header to indicate if more fields are present in the MAC-i header or not.
Proposal 3: MAC control elements could be introduced in MAC-i PDU to uniformize all the control information such as UE ID etc. One special LCH-ID(LCH-ID0) could be used to identify the MAC control elements header.
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