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1.
Introduction
In previous meeting, it was agreed that header of each PDU is byte aligned. In this document, the issue of byte alignment of RLC header field is further discussed.
2.
Discussion
Basically, RLC header can be classified into one fixed part and several repetition parts. This is shown in the following figure 1.
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Fig  1 Basic structure of RLC PDU
The fixed part of the header is always included in the RLC PDU. And the Repetition Part is included as often as needed. 
When the RLC header is byte-aligned, there are three options:
· Option 1: Fixed part alone is byte aligned. Each repetition part alone is byte aligned.

· Option 2: Fixed part alone is byte aligned. Total sum of all the repetition parts are byte aligned together.
· Option 3: Total sum of fixed part and all the repetition parts are byte aligned.

Following figure 2 shows above options.
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Fig  2 Byte alignment options
When each fixed part and each repetition part are byte-aligned without padding bits, all the three options above will produce same results. But when there should be some padding bits to byte-align fixed part or repetition part, the size of total RLC header will be different for the same amount of payload. 
When the size of the fixed part is G bits and the size of the repetition part is H bits, the total size of RLC header can be calculated as follows:
Total RLC Header bytes for Option 1 = RoundUp (G/8) + J * RoundUp(M/8)

Total RLC Header bytes for Option 2 = RoundUp (G/8) + RoundUp((J*M)/8)

Total RLC Header bytes for Option 3 = RoundUp ((G+J*M)/8)
From this calculation, it is obvious that option 3 will perform better than option 1 or option 2. 

In terms of complexity, some may argue that option 3 will cause processing overhead. But even if each header part is byte aligned, each field in the repetition part or fixed part is not byte-aligned. To properly recover payload, the receiver will anyway have to perform bitwise processing for each fixed part or repetition part. Accordingly, the processing gain is not that big. 
Conclusion:
The entire RLC header is byte aligned together.

As shown in the figure, option 3 does not include any unnecessary fields in the header. It means that any field in the fixed part consumes resources all the time. Accordingly, only necessary fields should be included in the fixed part and there should be no remaining bits in the header part. In addition to that, because the necessary fields for UM and AM are different and the size for each field is different, the separate header formats should be defined for AM and UM.
Conclusion:

When deciding the contents of the fixed part, only necessary fields should be included. The fields that are only rarely used should not be included in the fixed part because there is no arbitrary remained bit.
Separate header format should be used for AM and UM
3.
Conclusion
It is proposed to agree that:
· The entire RLC header is byte aligned together.

· When deciding the contents of the fixed part, only necessary fields should be included. The fields that are only rarely used should not be included in the fixed part because there is no arbitrary remained bit.
· Separate header format should be used for AM and UM
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