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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]NR V2X WID was approved in RAN#83 [1]. Sidelink design is an important issue in it. We agreed in TR38.885 [2] that:
	[bookmark: _Toc3237563]5.4.1	MAC
The MAC sublayer provides the following functions for SL:
-	Layer 2 packet filtering (at least for broadcast, if it is concluded that full identification is not used in L1 control information)
-	SL carrier/resource (re-)selection, at least for broadcast;
-	SL HARQ transmissions without HARQ feedback and SL process, at least for broadcast;
-	SL specific logical channel prioritization, at least for broadcast;
-	SL Scheduling Request, for broadcast, groupcast and unicast;
-	SL Buffer Status Reporting, for broadcast, groupcast and unicast;
-	UL/SL TX prioritization, for broadcast, groupcast and unicast.
The study also investigates whether and how to enhance SR procedure/configuration, MAC PDU format, HARQ/CSI feedback/procedure for groupcast and unicast, and configured SL grant transmission for MAC.



In this contribution, we will discuss the MAC PDU format for NR sidelink considering LTE V2X and NR MAC PDU design.
Discussion
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]MAC subheader types
In LTE V2X, there are two types of MAC sub-headers: SL-SCH subheader and MAC PDU subheader correspnding to MAC SDU or padding.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]SL-SCH subheader is used to specify the Source Layer-2 ID and Destination Layer-2 ID.
In TR38.885 [2], we reached below ageements on UE identities.
	[bookmark: _Toc3237537]5.1	NR sidelink unicast, groupcast, and broadcast design
…
For the purposes of physical layer analysis, it is assumed that higher layers decide if unicast, groupcast, or broadcast transmission is to be used for a particular data transfer, and they correspondingly inform the physical layer. When considering a unicast or groupcast transmission, it is assumed that the UE is able to establish which unicast or groupcast session a transmission belongs to, and that the following information is known to the physical layer:
-	Identities:
-	The layer-1 source and destination IDs, conveyed in SCI
-	Additional layer-1 ID(s), conveyed via PSCCH, at least for the purpose of identifying which transmissions can be combined in reception when HARQ feedback is in use (see Section 5.1.2.2)
-	HARQ process ID
For the purpose of Layer 2 analysis, it is assumed that upper layers (i.e. above AS) provide the information on whether it is a unicast, groupcast or broadcast transmission for a particular data transfer. For the unicast and groupcast transmission in SL, the following information is known to Layer 2:
-	Identities:
-	Unicast: destination ID, source ID
-	Groupcast: destination Group ID, source ID
Any UE configured to receive a group destination Layer 2 ID is allowed to receive the groupcast transmission, whether it is within or beyond the "minimum communication range" provided by upper layers.



Although the sizes of Layer-1 desitination ID and Layer-1 source ID have not been decided yet, we can deduce that layer-1 ID should be a compacted ID because it should be explicitly included in SCI whose space is limited. Therefore, SL-SCH subheader is also necessary in NR V2X.
Meanwhile, to convey PC5 data, MAC PDU subheader correspnding to MAC SDU or padding is essential.
[bookmark: _Toc4414837]Proposal 1: Same as in LTE V2X, there are two types of MAC sub-headers in NR V2X: SL-SCH subheader and MAC PDU subheader correspnding to MAC SDU or padding.
SL-SCH subheader
There are two kinds of SL-SCH subheaders as below with different sizes of DST in LTE V2X [3]:
	

                           
SL-SCH MAC subheader for V ="0001" and "0010"             SL-SCH MAC subheader for V="0011"


Figure 1 LTE SL-SCH subheaders

In NR, there is no need to inherit both SL-SCH subheaders of LTE. We had better simplify the SL-SCH subheader design as: 24bit SRC and 24bit DST. 
· SRC: The SRC filed is the Source Layer-2 ID field carries the identity of the source. It is set to the source ID provided by upper layer. 24bit.
· DST: The DST field is used to indicate the Destination Layer-2 ID. 24bit.
· V: The V filed is used to indicate the subheader version number. It was designed in D2D transmission to identify groupcast,unicast and V2X services with 24bit DST. In NR, we can keep the V field and its usage is FFS.
Therefore, the SL-SCH subheader of NR V2X is shown as below:


[bookmark: _Ref1047781]Figure 2  SL-SCH MAC subheader in NR V2X

[bookmark: _Toc4414838]Proposal 2: NR V2X adopts the SL-SCH subheader as shown in Figure 2: 24bit SRC, 24bit DSC, 4bit V filed and R field.
· SRC: indicates the Source Layer-2 ID, 24bit.
· DST: indicates the Destination Layer-2 ID, 24bit.
· V: Version number. Its usage is FFS.
MAC subheader for MAC SDU or padding
For sidelink MAC PDU design, the design principle of NR Uu MAC PDU should be applied [4]. Same as NR Uu, Sidelink MAC PDU consists of one or multiple MAC subPDU(s). One MAC subPDU consists of one MAC subheader and 0 or 1 MAC SDU or padding.
For NR V2X, the MAC subheaders corresponding to MAC SDU or padding are shown in Figure 3, Figure 4 and Figure 5. A MAC subheader except for padding consists of the four header fields R/F/LCID/L (Figure 3 and Figure 4). A MAC subheader for padding consists of the two header fields R/LCID (Figure 5).


[bookmark: _Ref1047987]Figure 3 R/F/LCID/L MAC subheader with 8-bit L field


[bookmark: _Ref1047997]Figure 4 R/F/LCID/L MAC subheader with 16-bit L field


[bookmark: _Ref1048000]Figure 5 R/LCID MAC subheader
Same as NR Uu, for fast UE implementation, NR Sidelink MAC subheaders and MAC SDUs/padding should be interleaved. An example of NR sidelink MAC PDU is shown in Figure 6.


[bookmark: _Ref1048059]Figure 6 Example of Sidelink MAC PDU
[bookmark: _Toc4414839][bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 3: MAC subheader with R/F/LCID/L and R/LCID fields should be used to indicate the MAC SDU and padding as shown in Figure 3, Figure 4 and Figure 5.
[bookmark: _Toc4414840]Proposal 4: MAC subheader and MAC SDU/padding should be interleaved in a MAC PDU as NR Uu.
Conclusion
This contribution discusses the MAC PDU format in PC5 and provide below proposals.
Proposal 1: Same as in LTE V2X, there are two types of MAC sub-headers in NR V2X: SL-SCH subheader and MAC PDU subheader correspnding to MAC SDU or padding.
Proposal 2: NR V2X adopts the SL-SCH subheader as shown in Figure 2: 24bit SRC, 24bit DSC, 4bit V filed and R field.
· SRC: indicates the Source Layer-2 ID, 24bit.
· DST: indicates the Destination Layer-2 ID, 24bit.
· V: Version number. Its usage is FFS.
Proposal 3: MAC subheader with R/F/LCID/L and R/LCID fields should be used to indicate the MAC SDU and padding as shown in Figure 3, Figure 4 and Figure 5.
Proposal 4: MAC subheader and MAC SDU/padding should be interleaved in a MAC PDU as NR Uu.
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