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1 Introduction
In RAN2 #96 meeting, the following agreement was reached on MAC sub-header. In this contribution, we further discuss how to design the sub-header and provide our proposals.
Agreements
1	MAC sub-headers are interleaved with MAC SDUs.
2 Discussion
[bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK29][bookmark: OLE_LINK35][bookmark: OLE_LINK36]MAC sub-header is used to indicate the corresponding MAC SDU or MAC CE characteristics. The logical channel index field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC control element. The length field indicates the length of the corresponding MAC SDU or variable-sized MAC control element in bytes. Therefore, at least the logical channel index and the length field are included in the MAC sub-header.
[bookmark: OLE_LINK49]Proposal1: At least the logical channel index and the length field are included in the MAC sub-header.
As RAN2 has already agreed that MAC sub-hearders are inerleaved with MAC SDUs. The most straight-forward way is to put one sub-header in front of each MAC SDU or MAC CE, and each sub-header only indicates the characteristics of the subsequent MAC SDU or MAC CE. The general MAC PDU can be illustrated in the following Figure 1.


Figure 1: The LCID and Length field for each MAC SDU
If taking LTE as an example, the LCID field is 4bits, and the Length field is 7bits or 15 bits.If putting one sub-header with LCID and length field for each MAC SDU, the header overhead is very large compared to some small volume of payload.
[bookmark: OLE_LINK20]Observation: The sub-header with LCID and length fields of each MAC SDU brings much overhead.
In order to further reduce the overhead, sub-header optimisation can be considered.Some optimised methods are illustrated in Figure 2-1, Figure 2-2, Figure 3-1, Figure 3-2.


[bookmark: OLE_LINK38][bookmark: OLE_LINK39][bookmark: OLE_LINK40]Figure 2-1: Alternative 1-1Optimised length field with a differentiation flag


[bookmark: OLE_LINK43][bookmark: OLE_LINK44]Figure 2-2: Alternative 1-2 Optimised length field with SDU number
[bookmark: OLE_LINK45][bookmark: OLE_LINK46]Two optimization methods tarwards the Length field are illustrated in Figure 2-1 and Figure 2-2, in which one method is intended to indicate wheher the length of the subsequent MAC SDU is the same as the previous one and the other method is to provide the number of the consecutive MAC SDU with the same length characteristic.In detial, for alternative 1-1 in Figure 2-1, there is a flag in MAC sub-header, if the flag is set to “0”, the length field is included in the sub-header,and if set to “1”, the length field is absent and considered as the same as the previous MAC SDU.For alternative 1-2 in Figure 2-2, there is Number field in each sub-header and this field is used to indicate how many SDUs followling the sub-header has the same length.
This optimazition targets to the services in which the payload sizes are identicalduring a time of period. Besides, this method also can be used in the case that transitter segments one larger payload into multiple small payloads due to the lengthlimitation. With this method, the same length field overhead can be compressed.


[bookmark: OLE_LINK41][bookmark: OLE_LINK42]Figure 3-1: Alternative 2-1 Optimised Length field and LCID field with a differentiation flag


Figure 3-2: Alternative 2-2 Optimized Length field and LCID field withSDU number
[bookmark: OLE_LINK47][bookmark: OLE_LINK48]The methods of alternative 2-1 and alternative 2-2further optimize the LCID field of the sub-header based on alternative 1. In alternative 2-1, there two flags in each sub-header, one is used to indicate whether the subsequent SDU belongs to the same LCID as the previous one and the other flag is used to indicate whether the the length of the subsequent MAC SDU is the same as the previous one.If the correspondign flag is set to “0”, the LCID/ Length field is different with the previous one and the new LCID/ Length field value is included in the sub-header; otherwise, the LCID/Length field is absent.In alternative 2-2, there two flags in sub-header which has the same definition as those in alternative 2-1; besides, there is Nubmer field in the sub-header to indicatehow many SDUs following the sub-header have the same sub-header information, which avoids putting an sub-header for each MAC SDU.
On the basis of amternative 1, alternative 2 mainly further targets the case that only one or two LCID has traffic to be transmitted during a time of period, and the LCID field does not need to included always in sub-header.
[bookmark: OLE_LINK21]Proposal 2: RAN2 is proposed to consider the above optimizedsub-header structures for LCID and length fields.
Conclusion
In this contribution,we discuss the MAC sub-header and provide our proposals.
Proposal1: At least the logical channel index and the length field are included in the MAC sub-header.
Observation: The sub-header with LCID and length fields of each MAC SDU brings much overhead.
Proposal 2: RAN2 is proposed to consider the above optimized sub-header structures for LCID and length fields.
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