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Introduction
In last meeting, it was agreed that:
Agreements
1.	The E field is not present in NR MAC sub-header.
2.	F2 fields are not present in NR MAC sub-header.
3. 	Variable L fields size with two values will be supported.  The F field is included.  Size is FFS 
4.	The size of LCID field is 6 bits
5.	The L field is not present for the fixed-size MAC CE
6.	The L field is present for variable-size MAC CE
7. 	The L field is present for every MAC SDU. FFS if no L field is present for padding 
In this contribution, we aim to confirm the basic principle of the usage of LCID.
Discussion
LCID is used to identify the logical channel instance of the MAC SDU or the type of MAC CE. We have agreed 6 bits LCID should be used in NR.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In LTE, the size of LCID field is 5 bits. In DL, the first 11 values are used for the logical channel identities of MAC SDUs; the last 11 values are used for MAC CE identities; and the middle 10 values are reserved. In UL, the first 13 values are used for the logical channel identities of MAC SDUs; the last 12 values are used for MAC CE identities; and the middle 7 values are reserved. In LTE, there are abundant values of LCID.
Because of the introduction of a variety of services, the duplication feature, and the QoS flow mapping rules, the number of logical channels should increase in NR. However, even in LTE, the value range of eps-BearerIdentity is 0~15 and the value range of DRB-Identity is 1~32, but the maxDRB is 11 and the value range of DRB logicalChannelIdentity is 3~10. The regulation of these value ranges are deduced by the number of possible DRBs and the number of DRBs coexisting in a UE. Actually, in current LTE operators’ network, the number DRBs coexisting in a UE is much less than 8. In NR, we can assume the number of DRBs in the network could be larger than that in LTE, but the DRBs coexisting in a UE may not increase too much. 
Observation 1: The number of DRBs co-existing in a UE should not be large.
In LTE, we use many values of LCID for MAC CEs. In NR, there should be more MAC CEs. To meet the requirement of increasing number of MAC CEs and DRBs, a possible solution is to introduce one bit (such as D/C field) to distinguish the LCIDs for MAC SDUs and MAC CEs. However, this solution means one more bit introduced in all NR MAC sub-headers (SDUs and CEs) and the inefficient usage of values of LCID. So it is better to keep the rule of LTE that the values of LCID are shared between MAC SDUs and MAC CEs. 
Although the LCID values are not so deficient in NR, we should still aim at using LCIDs efficiently. For example, we expect that the number of MAC CEs will increase due to new features and requirements in NR but we can’t get the accurate number of MAC CEs now. To improve the expandability of MAC CEs, we can use one LCID for one type of MAC CEs and identify the specific MAC CE via some other field. Note that we don’t need to unify the MAC sub-header format for MAC SDU and MAC CE because they can be distinguished easily by LCID value. For example, we could use one LCID for all types of BSR MAC CEs, and a CE Type field to distinguish specific BSR MAC CEs.


[bookmark: _Ref484450833]Figure 1 MAC sub-header for MAC CE
Obervation 2: Due to the increased number of MAC CEs, the expandability of MAC sub-header for MAC CE should be considered.

Proposal 1: The LCID values should be shared between MAC SDUs and MAC CEs as in LTE.
Proposal 2: One LCID for MAC CE could be reused for the same type of MAC CEs, such as one LCID for BSR MAC CEs, and CE Type field for further specific MAC CE indication.
Conclusion
In this contribution, we analyze the fields in MAC subheader as the basic elements of MAC PDU format.
Proposal 1: The LCID values should be shared between MAC SDUs and MAC CEs as in LTE.
Proposal 2: One LCID for MAC CE could be reused for the same type of MAC CEs, such as one LCID for BSR MAC CEs, and CE Type field for further specific MAC CE indication.

4. Text proposal to 38.321

[bookmark: _Toc483424987]6.1.2	MAC PDU (DL-SCH and UL-SCH except transparent MAC and Random Access Response)
A MAC PDU consists of one or more MAC sub-PDUs. Each MAC sub-PDU consists of one of the following:
-	A MAC subheader only (including padding);
- 	A MAC subheader and a MAC SDU;
-	A MAC subheader and a MAC CE;
-	A MAC subheader and padding.
Editor's Note: The concept of MAC "sub-PDU" is introduced for better explanation, and it should be confirmed by RAN2. Suggestion/comment would be appreciated.
The MAC SDUs are of variable sizes.
Each MAC subheader corresponds to either a MAC SDU, a MAC CE, or padding.
A MAC subheader for MAC SDU except for fixed sized MAC CE and padding consists of the four header fields [R/F/LCID/L]. A MAC subheader for fixed sized MAC CE consists of the two header fields [RCE Type]/LCID. A MAC subheader for variable sized MAC CE consists of the three header fields [CE Type/LCID/L]. A MAC subheader corresponding to padding consists of the [TBD] header fields [TBD].
Editor's Note: the order of R/F/LCID/L is not determined yet, and can be changed later.
Editor's Note: whether to use L field for padding is not determined yet. If RAN2 agrees to use L field for padding, the last sentence can be deleted.



Figure 6.1.2-1: R/LCID MAC subheader
Figure 6.1.2-1: CE Type/LCID MAC subheader


Figure 6.1.2-2: CE Type/LCID/L MAC subheader

Editor's Note: Figures for MAC subheader with L and F fields (i.e. [R/F/LCID/L] above) is still missing as no concrete agreements reached yet. To be added later.
MAC CEs are placed together. DL MAC CE(s) is placed before any MAC SDU and padding, and UL MAC CE(s) is placed after all the MAC SDUs.
Editor's note: Location of the padding is unclear from the agreement (i.e. after MAC CEs or before MAC CEs).
Editor's note: The example of PDU format for both DL and UL can be illustrated later after having concrete agreements on MAC PDU format like below: (still the order of R/F/LCID/L is TBD)


Figure 6.1.2-3: Example of a DL MAC PDU
A maximum of one MAC PDU can be transmitted per TB per MAC entity.
Editor's note: Editor thinks the above principle (i.e. max one MAC PDU per TB) is applied to NR as well. Need confirmation from RAN2.
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