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1 Introduction
In this contribution we discuss MAC PDU Format for NR Sidelink.
2 Discussion
In LTE [1], SL MAC PDU consists of a MAC header, one or more MAC Service Data Units (MAC SDUs) as shown in Figure 1. The SL MAC PDU header consists of one SL-SCH subheader, one or more MAC PDU subheaders; each subheader except SL-SCH subheader corresponds to either a MAC SDU or padding. The SL-SCH subheader consists of MAC PDU format version number field, Source Layer 2 ID, Destination Layer 2 ID.
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Figure 1
2.1 Source Layer 2 ID/Destination Layer 2 ID in MAC PDU
Similar to LTE, in NR sidelink RX UE should be able to identify whether the packet (TB/PDU) received on sidelink belongs to it or not. There are several ways in which this can be achieved

· PSCCH includes full Layer 2 destination ID or
· PSCCH includes part of Layer 2 destination ID and remaining part is included in MAC header or
· Full Layer 2 destination ID is included in MAC header
RAN1 has agreed that Layer-1 destination ID is conveyed via PSCCH [2]. Derivation of Layer-1 destination ID and whether it is conveyed in the SCI or used for CRC scrambling is FFS [2]. It is natural that Layer-1 destination ID is derived from Layer 2 destination ID. So if PSCCH includes full Layer 2 destination ID then there is no need to include Layer 2 destination ID in MAC header. If PSCCH includes part of Layer 2 destination ID remaining part is included in MAC header.

Observation 1: For groupcast/unicast/broadcast part/complete Layer 2 destination ID may be included in PSCCH.

Observation 2: If PSCCH includes full Layer 2 destination ID then there is no need to include Layer 2 destination ID in MAC header. If PSCCH includes part of Layer 2 destination ID, remaining part of Layer 2 destination ID needs to be included in MAC header.
An RX UE can receive packets from different TX UE(s) and these needs to be processed by different DL RBs. As in LTE, in NR sidelink, RX UE should be able to identify the source of the packet (TB/PDU) received on sidelink.  There are several ways in which this can be achieved

· PSCCH includes full Layer 2 source ID or
· PSCCH includes part of Layer 2 source ID and remaining part is included in MAC header or
· Full Layer 2 source ID is included in MAC header
RAN1 has agreed that Layer-1 source ID can be included in SCI [3]. From RAN1 point of view this is useful for identifying which transmissions can be combined in reception when HARQ feedback is in use identify the HARQ retransmissions. So for group cast and unicast Layer-1 source ID can be included in SCI when HARQ feedback is in use (note that whether to use HARQ feedback for unicast/groupcast is configurable) but not for broadcast. Similar to destination ID, it is natural that Layer-1 source ID is derived from Layer 2 source ID. So if PSCCH includes full Layer 2 source ID then there is no need to include Layer 2 source ID in MAC header. If PSCCH includes part of Layer 2 source ID remaining part is included in MAC header. For cases where Layer 2 source ID is not included in PSCCH, Layer 2 source ID needs to be included in MAC header.

Observation 3: For group cast and unicast part/complete Layer 2 source ID may be included in PSCCH when HARQ feedback is in use for unicast/groupcast. Layer 2 source ID may not be included in PSCCH for broadcast.
Based on the discussion above we propose, 

Proposal 1:      If the complete Source Layer 2 ID/Destination Layer 2 ID is included in PSCCH, Source Layer 2 ID/Destination Layer 2 ID are not included in MAC header. If the part of Source Layer 2 ID/Destination Layer 2 ID is included in PSCCH then the remaining part of Source Layer 2 ID/Destination Layer 2 ID is included in MAC header.

2.2 SL SCH MAC PDU Format
In NR the MAC PDU format has been optimised for fast processing. A subheader preceded every MAC SDU/MAC CE unlike LTE where all MAC sub headers are added at the beginning of MAC PDU. For NR sidelink, we propose to follow the NR MAC PDU format. An example of SL SCH MAC PDU for NR is shown in Figure 2. A SL SCH MAC PDU consists of one or more MAC subPDUs. Each MAC subPDU consists of one of the following:
-
A MAC subheader and a MAC SDU;

-    A MAC subheader only (including padding);

-
A MAC subheader and padding.
-    A MAC subheader only (including SL SCH MAC header); Whether to support this depends on RAN1 progress.

-    A MAC subheader and a MAC CE; Whether to support this should be further discussed.
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Figure 2
Proposal 2: A SL SCH MAC PDU consists of one or more MAC subPDUs. Each MAC subPDU consists of one of the following:
-    A MAC subheader and a MAC SDU;

-    A MAC subheader only (including padding);

-
A MAC subheader and padding.

Proposal 3: RAN2 should discuss whether to support MAC subPDU which includes MAC CE in SL SCH MAC PDU.

Proposal 4: Whether to support a MAC subPDU which includes SL SCH MAC header in SL SCH MAC PDU can be discussed based on RAN1 progress.
2.3 Multiplexing Multiple Destinations in a MAC PDU

In LTE, all MAC SDU(s) in SL SCH MAC PDU corresponds to same destination i.e. destination Layer 2 ID. In NR since packet filtering based on destination ID is performed via PSCCH, MAC SDU(s) corresponding to multiple destinations cannot be multiplexed in same MAC PDU. So we propose that all MAC SDU(s) in SL SCH MAC PDU corresponds to same destination i.e. destination Layer 2 ID.

Proposal 5: All MAC SDU(s) in SL SCH MAC PDU corresponds to same destination i.e. destination Layer 2 ID.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1:      If the complete Source Layer 2 ID/Destination Layer 2 ID is included in PSCCH, Source Layer 2 ID/Destination Layer 2 ID are not included in MAC header. If the part of Source Layer 2 ID/Destination Layer 2 ID is included in PSCCH then the remaining part of Source Layer 2 ID/Destination Layer 2 ID is included in MAC header.

Proposal 2: A SL SCH MAC PDU consists of one or more MAC subPDUs. Each MAC subPDU consists of one of the following:
-    A MAC subheader and a MAC SDU;

-    A MAC subheader only (including padding);

-
A MAC subheader and padding.

Proposal 3: RAN2 should discuss whether to support MAC subPDU which includes MAC CE in SL SCH MAC PDU.
Proposal 4: Whether to support a MAC subPDU which includes SL SCH MAC header in SL SCH MAC PDU can be discussed based on RAN1 progress.
Proposal 5: All MAC SDU(s) in SL SCH MAC PDU corresponds to same destination i.e. destination Layer 2 ID.
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