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1. Introduction
It has been agreed in RAN2 that the MAC header will contain the following fields:

· Logical Channel Identifier (LCID). A reserved LCID value (assumed to be ‘00000’ in this contribution) is used to indicate MAC Control PDU.
· Length

· Extension (E)

This contribution proposes a MAC header format to support the variable size RLC PDUs in the most efficient manner.
2. Discussion

2.1. The MAC Header
Since the MAC PDU needs to handle variable size RLC PDU, we propose to use a variable MAC Length field to minimize unnecessary overhead.

Also, we believe the MAC header should support delivery of upper layer control messages due to efficiency and QoS support for those messages which are often delay sensitive. Note today’s assumption is the MAC will not (and cannot) offer different levels of QoS to the traffic from the same radio bearer regardless of whether it is RLC control PDU or RLC Data PDU.
Proposal: The MAC header format in Figure 1.
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Figure 1 Proposed MAC Header Format (shows three cases with LCID set differently)
The header consists of the following fields:
· 5-bit LCID (may even consider 4-bit if needed)
· When LCID is > ‘00000’ and < ‘11111’, a 2-bit Length of MAC length field (LM) follows
· LM = ‘00’: MAC length field not included (length is provided by PHY)

· LM = ‘01’: 7-bit MAC Length field followed by a 1-bit E field
· LM = ‘10’: 15-bit MAC Length field to followed by a 1-bit E field
· LM = ‘11’: Reserved

· R1 = 1-bit reserved bit

· When LCID is set to ‘00000’, a 2-bit Protocol ID field (PID) follows
· 7-bit MAC Length field to follow

· PID = ‘00’: a MAC Control PDU is encapsulated
· PID = ‘01’: a RLC Control PDU is encapsulated

· PID = ‘10’: a PDCP Control PDU is encapsulated
· PID = ‘11’: Reserved

· R1 = 1-bit reserved bit
· 7-bit MAC Length field followed by a 1-bit E field
· 5-bit LCID2 (level 2 LCID to indicate which logical channel to route the PDU to)
· 3-bit R2 reserved

· When LCID is set to ‘11111’, R1 is set to ‘000’ and the rest of the MAC PDU is padding

There are quite a few benefits of the above format. Firstly, it offers three options for the length field. The no length option is useful for VoIP packet that fits right into the TB (assuming when RAN1 designs the TB, it takes into account the actual common VoIP packet sizes). The VoIP packet in this case will only require a 1-byte MAC header. The other two options offer variable MAC Length field to handle variable size RLC PDUs on the fly efficiently.
Secondly, the PID allows upper layer to access the MAC layer directly to deliver control PDUs. It allows the visibility of the control PDUs to the scheduler and hence it’s possible for the scheduler to give those PDUs better QoS treatment. In contrast to today’s assumption where the control PDUs are multiplexed with the data PDU on the same radio bearer.
Lastly, with all the reserved bits and values, there are ample rooms for future expansion if needed.

3. Conclusion
In this contribution, we propose a MAC header format. We believe we chose a good compromise between efficiency, simplicity, and flexibility in the design.
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