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1.
Introduction
In previous meeting in Shanghai, it was agreed to define 1-byte header for RLC UM. 
In addition to that, current 36.322 states following:

UMD PDU header consists of a fixed part (fields that are present for every UMD PDU) and an extension part (fields that are present for an UMD PDU when necessary). The fixed part of the UMD PDU header itself is byte aligned and consists of a SN, a [SI] and an E. The extension part of the UMD PDU header itself is byte aligned and consists of LI(s) and E(s).

According to the text, there are at least 3 candidates to be included in the 1-byte RLC UM Header. But, because HARQ reordering is performed in RLC, RLC UM PDU should have always SN in the 1-byte Header. Accordingly, inclusion of other fields in the RLC UM header or other optimization depends on the size of SN field.
In the following section, we show possible RLC UM Header formats according to the SN size.

2.
Discussion
The most frequent scenario in RLC UM is the case where only one RLC SDU fits exactly the payload part of the RLC PDU. And the next most frequent scenario is the case where more than one RLC SDUs fit exactly the payload part of the RLC PDU. If the RLC UM header is optimized for these most frequent scenarios, the overhead will be minimized. As such, the remaining bits in 1-byte header should be used to indicate these scenarios.

Because RLC UM does not support re-transmission, HARQ re-ordering is the only factor that affects the required size of SN field for UM RLC. For MAC-hs in UMTS, the TSN size was 6 bit. The requirement for LTE will be almost similar to that of UMTS. Thus, we can consider 5, 6 or 7 bit for the SN size for RLC UM.

2.1 RLC UM Header format when 5 bit SN-field
Because there is 3 remaining bits, both SI field and E field can be included into 1-byte header. With these fields, the most frequent scenarios mentioned above can be easily indicated. Thus, further optimization seems not needed.
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Fig  1 RLC UM PDU with 5 bit SN
The definition of E field and [SI] is same as the case of AM RLC PDU.

2.2 RLC UM Header format when 6 bit SN-field

Due to the fact that only 2 bits remain, SI field and E field can not be included as they are. In this case, the 2 bits can be used to indicate frequent scenarios. 
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Fig  2 RLC UM PDU with 6 bit SN
The interpretation of the cSI field is as follows
	Value
	Description

	00
	Next octet is Data field and only one Complete SDU is included.

	01
	Next octet is a set of E field and LI field and more than one Complete SDUs are included.

	10
	Next octet is the middle segment of a SDU. I.e., data of only one SDU is included in the data part and the first octet of the Data filed is not the first octet of the SDU and the last octet of the Data field is not the last octet of the SDU.

	11
	Next octet is a set of SI field and E field and LI field


Following figure 3 shows examples.
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Fig  3 Examples
In the above figure 3, EL is used to indicate whether LI exist or not.
2.3 RLC UM Header format when 7 bit SN-field

The 1 remaining bits is used to indicate the most frequent scenario where only one RLC SDU fits exactly the Data field of the RLC PDU.  When the RLC PDU is not aligned with one RLC SDU, other header fields should follow.
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Fig  4 RLC UM PDU with 7 bit SN
The interpretation of the cSI field is as follows
	Value
	Description

	0
	Next octet is Data field and only one Complete SDU is included.

	1
	Next octet is a set of SI field and E field and LI field


Following figure 5 shows an example.
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Fig  5 Example
In the above figure 5, the meaning of EL is same as the EL in figure 3.
3.
Conclusion
In this document, we showed possible RLC UM header format based on the size of SN field in RLC UM PDU.

First, it is proposed that RAN2 decides the SN size of the RLC UM PDU. Based on the decision, it is proposed on the RLC UM PDU format shown above.
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