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1. [bookmark: _Ref483927698]Introduction
In last meetings, some progress was achieved in the specification of the MAC sub-header fields for NR with the following agreements:
Agreements in RAN2#98
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 

Agreements in RAN2 NR AH#2
1.	UL MAC CEs are multiplexed after all MAC SDUs and before the padding in the MAC PDU and no Length indicator is place at the end of PDU
2.	The LCID values are shared between MAC SDUs and MAC CEs as in LTE.  The LCID reserved values are in the middle like LTE. 
3.	The LCID values are used to distinguish types of MAC CEs like in LTE
4.	As in LTE, L field is not necessary for padding in the padding subheader
5.	The details of the header fields lengths are FFS 
6.  	F field contains one bit 
7.	As a baseline, the MAC header is not further optimized
In this contribution, we specifically discuss the lengths of the L fields.
2. Discussion
There are two alternatives for the lengths of the L fields and corresponding MAC sub-header format had been discussed in last meeting.
Alternative 1: 8 and 16 bits L fields
In alternative 1, the MAC sub-header formats are shown as below.


Figure 1: R/F/LCID/L MAC sub-header (Alt 1)


Alternative 2: 7 and 15 bits L fields
In alternative 2, the MAC sub-header formats are shown as below.


Figure 1: R/LCID/F/L MAC sub-header (Alt 2)
In both alternatives, the 1 bit F field is used for indicating the size of the L field (short or long).
To decide the MAC sub-header format, the most important issue is the lengths of the L fields, especially the length of the long L field.
In NR, because of the cancellation of RLC concatenation, the maximum length of L field is decided by the maximum size of RLC PDU and should be consistent with the SO field of RLC PDU.
In the last meeting, we had the below agreements:
	Agreements in RAN2 AH#2:
· Only 16 bit SO is used in NR for both AM and UM.
· Super jumbo frames are not supported



In LTE, the lengths of L fields are 7 and 15 originally. Because of the TB size requirement from physical layer, the lengths of L fields were extended to 7, 15 and 16 bits. We need to draw the lesson from LTE and consider the forward compatibility from the beginning. Although the super jumbo frames are not supported in release 15, 16-bit long L field is more forward compatible obviously. Another reason of 16-bit long L field is that it is consistent with the 16-bit SO field of RLC PDU.
The benefit of 15 bits long L filed may be that there are two R bits in the MAC sub-header and leave more room for possible extension indicators. However, with 16-bit long L field, there is still one R bit in the MAC sub-header, also leaving room for some further extension with smart design.
Observation: Drawing the lesson from LTE, 16-bit long L field is more reasonable due to forward compatibility and consistency with 16-bit SO field in RLC PDU.
When 16-bit long L field is adopted, 8-bit short L field is a natural selection. Additionally, comparing with 7-bit short L field, the 8-bit short L field can save 1 byte when the size of the MAC SDU could be expressed between 7 bits and 8 bits.
[bookmark: OLE_LINK6]Proposal 1: 8 and 16 bits L fields should be used.
Proposal 2: RAN2 adopts the MAC sub-headers in Figure 1 for MAC SDU and variable-size MAC CE.
3. Conclusion
In this contribution, we analyze the Lengths of the L fields and MAC sub-headers for MAC SDU and MAC CE.
Observation: Drawing the lesson from LTE, 16 bits long L filed is more reasonable due to forward compatibility and consistent with 16 bits SO field in RLC PDU.
Proposal 1: 8 and 16 bits L fields should be used.
Proposal 2: RAN2 adopt the MAC sub-headers in Figure 1 for MAC SDU and variable sized MAC CE.
5. Text proposal to 38.321

[bookmark: _Toc486960390]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 subPDUs. Each MAC subPDU 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.
The MAC SDUs are of variable sizes.
Each MAC subheader corresponds to either a MAC SDU, a MAC CE, or padding.
A MAC subheader 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 and padding consists of the two header fields R/LCID.



Figure 6.1.2-1: R/F/LCID/L MAC subheader
Editor's Note: the order of R/F/LCID/L is not determined yet, and can be changed later.


Figure 6.1.2-12: R/LCID 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 subPDU(s) with MAC CE(s) is placed before any MAC subPDU with MAC SDU and MAC subPDU with padding as depicted in Figure 6.1.2-3. UL MAC subPDU(s) with MAC CE(s) is placed after all the MAC subPDU(s) with MAC SDU and before the MAC subPDU with padding in the MAC PDU as depicted in Figure 6.1.2-4.
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


Figure 6.1.2-4: Example of a UL MAC PDU
A maximum of one MAC PDU can be transmitted per TB per MAC entity.
 (…)
[bookmark: _Toc486960395]6.2	Formats and parameters
[bookmark: _Toc486960396]6.2.1	MAC subheader for DL-SCH and UL-SCH
The MAC subheader consists of the following fields:
-	LCID: The Logical Channel ID field identifies the logical channel instance of the corresponding MAC SDU or the type of the corresponding MAC CE or padding as described in tables 6.2.1-1 and 6.2.1-2 for the DL-SCH and UL-SCH respectively. There is one LCID field per MAC subheader. The LCID field size is 6 bits;
-	L: The Length field indicates the length of the corresponding MAC SDU or variable-sized MAC CE in bytes. There is one L field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs and padding. The size of the L field is indicated by the F field;
-	F: The Format field indicates the size of the Length field. There is one F field per MAC subheader except for subheaders corresponding to fixed-sized MAC CEs. The size of the F field is 1 bit. The value 0 indicates [TBD1]8 bits of the Length field. The value 1 indicates [TBD2] 16 bits of the Length field;
Editor's Note: RAN2 only agreed to have two L fields, and sizes for them are still TBD. RAN2 will determine the sizes between 7/15 and 8/16 in RAN2#99.
-	R: Reserved bit, set to "0".
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