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1 Introduction
The NR V2X WI was approved in RAN ##83, and one of the objectives for RAN2 is the MAC protocol design for NR SL as per the WID [1]:

	· Sidelink L2/L3 protocols and signalling

· Support of sidelink transmission and reception in RRC, MAC, RLC, PDCP, and SDAP [RAN2]


During the SI stage, some basic MAC functionalities for NR SL were concluded and are now recorded as follows in [2], with however a variety of aspects still left not concluded. 
Agreements on MAC:

1:
RAN2 will capture L2 packet filtering function with the condition (i.e. if full L1 id is not used in L1 control information). It is FFS whether we need additional filtering function for unicast and groupcast.
2:
Sidelink carrier/resource (re-)selection function is supported in NR MAC at least for NR Sidelink broadcast. RAN2 should further study whether LTE operation can be reused for Sidelink carrier/resource (re-)selection function in NR, considering RAN1 progress.

3:
Sidelink HARQ transmissions (w/o HARQ feedback) and Sidelink process are supported at least for NR sidelink broadcast. RAN2 should further discuss potential enhancements to sidelink HARQ operation, considering RAN1 progress.

4:
Sidelink specific LCP is supported at least for NR sidelink broadcast in NR MAC. RAN2 should further study how Sidelink specific LCP will work.

5:
Sidelink Buffer Status Reporting is supported for NR sidelink broadcast, groupcast and unicast in NR MAC.

6:
UL/SL TX prioritization is supported for NR sidelink broadcast, groupcast and unicast in NR MAC. Study potential improvements to UL/SL TX prioritization, if necessary e.g. due to potential impact on QoS.

7:
RAN2 should additionally study whether and how to enhance SR procedure/configuration, MAC PDU format, HARQ/CSI feedback/procedure (for groupcast and unicast) (if there is any stage 2 RAN2 issue), and configured SL grant transmission in NR MAC.

In this contribution, therefore, we treat miscellaneous MAC aspects not having been concluded for NR SL design. 
2 Discussion
As per the agreements during SI phase as cited in the Introduction, it is seen that the support of functions of SL carrier/resource (re-)selection and SL specific LCP were concluded for NR SL broadcast. Since to specify resource allocation mode-2 is an explicit objective included in [1], SL resource (re-)selection needs surely to be specified, and it should not be limited to NR SL broadcast only as in above agreements, but should be supported for SL groupcast and unicast as well. Similar situation holds for SL LCP which should also be supported for groupcast and unicast besides broadcast, in order to allocate resources across SL LCHs which are used for the transmission within a specific group for groupcast or which are used for the transmission to a target UE for unicast. 
To this end, SL resource (re-)selection and SL LCP should be the functionalities supported for all SL groupcast, unicast and broadcast, and we think that a common SL resource (re-)selection procedure and a common SL LCP procedure for unicast, groupcat and broadcast are preferred, instead of supporting an individual procedure for each type of cast respectively. 
Proposal 1: SL resource (re-)selection and SL LCP should also be supported for unicast and groupcast. A common SL resource (re-)selection procedure and a common SL LCP procedure applied to all the cast types should be supported. 
However, when it comes to SL carrier (re-)selection, although it was concluded to be supported during the SI stage,  it may be now falling out of the WI scope. This is because the standardization of SL carrier (re)selection should come with the support of PC5 CA, as was the case for Rel-15 eV2X, but PC5 CA itself was not finally approved as one of the objectives in NR V2X WI during RAN plenary discussion. To this end, RAN2 should discuss whether to still support and specify SL carrier (re-)selection procedure for Rel-16 NR V2X. 

Proposal 2: RAN2 to discuss whether to support and specify SL carrier (re-)selection procedure for Rel-16 NR V2X.
The need of data filtering function was confirmed for SL broadcast in the last meeting, although the specific layer where this function should be done was determined as RAN1 dependent. When groupcast and unicast are further considered, one issue that needs to be further discussed is the potential address conflicts across the address space of different cast types, since the UE needs to first decide whether a reception is for unicast, groupcast or broadcast, and then decides the proper ID(s) of the corresponding cast to perform data filtering. This is what the FFS below in the last-meeting agreement actually refers to: It is FFS whether we need additional filtering function for unicast and groupcast [2]. 

In LTE ProSe design, such address conflicts are handled by the AS-layer mechanism, i.e. MAC layer version number. According to TR 23.786, it seems that SA2 is still making the same assumption to address this issue for NR SL [3, 6.11.2.1.1]:
One of the essential identifiers for the unicast/multicast communication is the L2 ID. As of the ProSe design in TS 23.303 [8], the destination L2 ID address space for one-to-one communication and one-to-many communications are separate with AS layer mechanism, i.e. MAC layer version number. This is done to avoid conflicts of the address used that may cause harm to one-to-one communications. In a similar manner, V2X unicast should also use the separate L2 IDs than that for the broadcast and multicast.
From RAN2 perspective, therefore, we may first conclude the need for solving this potential issue on address conflicts across unicast, groupacast and broadcast, and, like for SL broadcast, later decide in which specific layer this function is actually carried out. 
Proposal 3: A way to resolve address conflicts across unicast, groupcast and broadcast may be needed in the AS. RAN2 to decide whether such address conflict issue is handled in L2 or L1 based on RAN1 progress.  
Another issue that is left as FFS is the MAC PDU format for NR SL. As shown in Figure 1 [4], in LTE V2X, an SL MAC PDU consists of several MAC subheaders and the corresponding MAC SDUs, with the former always placed before the later. Also, a SL-specific subheader is placed at the very beginning of the SL MAC PDU, mainly used for L2 addressing in sidelink. 
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Figure 1. Example of non-interleaved MAC PDU format for LTE sidelink
In NR Uu, however, interleaved MAC PDU format is applied as in Figure 2 [5], which enables the MAC subPDUs (containing "MAC subheader + MAC CE" or "MAC subheader +SDU") to be placed in a MAC PDU one by one. The main motivation and benefit of such interleaved MAC PDU format is to enable the pre-processing of the MAC PDU which may thus accelerate the MAC PDU construction at the transmitter [6].
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Figure 2. Example of a UL MAC PDU for NR Uu
Observation 1: As in NR Uu, it is beneficial to apply the interleaved MAC PDU format in sidelink, which can enable the pre-processing of the MAC PDU and may thus accelerate MAC PDU construction at the transmitter.
Considering such benefits, we think the interleaved MAC PDU format can be reused in NR SL, and see no specific reason for an inconsistent design between NR Uu and NR SL. We propose to adopt the interleaved MAC PDU format as in NR Uu for NR SL MAC PDU format. 
Proposal 4: RAN2 is suggested to adopt the interleaved MAC PDU format as in NR Uu for the MAC PDU format in NR SL.
3 Conclusion

In this paper, we have discussed miscellaneous MAC aspects which were not concluded till now, making the following observations and proposals:
Observation 1: As in NR Uu, it is beneficial to apply the interleaved MAC PDU format in sidelink, which can enable the pre-processing of the MAC PDU and may thus accelerate MAC PDU construction at the transmitter.
Proposal 1: SL resource (re-)selection and SL LCP should also be supported for unicast and groupcast. A common SL resource (re-)selection procedure and a common SL LCP procedure applied to all the cast types should be supported. 
Proposal 2: RAN2 to discuss whether to support and specify SL carrier (re-)selection procedure for Rel-16 NR V2X.
Proposal 3: A way to resolve address conflicts across unicast, groupcast and broadcast may be needed in the AS. RAN2 to decide whether such address conflict issue is handled in L2 or L1 based on RAN1 progress.
Proposal 4: RAN2 is suggested to adopt the interleaved MAC PDU format as in NR Uu for the MAC PDU format in NR SL.
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