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[bookmark: _Ref466049030]Introduction
[bookmark: _Ref458784108][bookmark: _Ref458381469]In RAN#83, a new work item on NR V2X was approved [1]. Among others, one objective of the study item is to study sidelink L2/L3 protocols: 
·  Sidelink L2/L3 protocols and signalling
· Support of sidelink transmission and reception in RRC, MAC, RLC, PDCP, and SDAP [RAN2]
In this paper, we will discuss some aspects of MAC design for NR V2X sidelink. 
[bookmark: _Ref489281230]Discussion 
Figure 1 below shows the mapping between transport channel and logical channel in LTE sidelink. SL-DCH is dedicated for transmitting discovery message. SL-DCH has a fixed PDU size and is scheduled in dedicated resource pools, which is inflexible and inefficient. We propose to transmit discovery message on STCH/SL-SCH in NR V2X and SL-DCH is not needed. 
[image: ]
              Figure 1. Sidelink channel mapping in LTE sidelink 
[bookmark: _Toc528661160][bookmark: _Toc528675561][bookmark: _Toc528837639][bookmark: _Toc528841905][bookmark: _Toc528879044][bookmark: _Toc801968][bookmark: _Toc1063193][bookmark: _Toc1063215][bookmark: _Toc1063329][bookmark: _Toc4421601][bookmark: _Toc4493241][bookmark: _Toc4707627]Transmitting discovery message on SL-DCH is inflexible and inefficient.  
[bookmark: _Toc528661164][bookmark: _Toc528661681][bookmark: _Toc528675565][bookmark: _Toc528676076][bookmark: _Toc528837668][bookmark: _Toc528841908][bookmark: _Toc528879037][bookmark: _Toc801971][bookmark: _Toc858514][bookmark: _Toc1063196][bookmark: _Toc1063218][bookmark: _Toc1063332][bookmark: _Toc4421607][bookmark: _Toc4493249][bookmark: _Toc4707622]Transmission of discovery message is done on STCH/SL-SCH. SL-DCH is not needed in NR V2X. 
RAN2 agreed that sidelink specific LCP is supported at least for NR sidelink broadcast in NR MAC. In our understanding, the NR sidelink LCP procedure may consider some restrictions, for instance, traffic adopting different casting modes may be transmitted in different logical channels and transmitting pools. Similarly, different scheduling modes, i.e. mode-1/mode-2 may be applied to different logical channels depending on the specific V2X service associated. Accordingly, when generating the MAC PDU, it could be beneficial to avoid that logical channels associated with different casting modes and/or scheduling modes are multiplexed in the same MAC PDU. 
[bookmark: _Toc528661165][bookmark: _Toc528661682][bookmark: _Toc528675566][bookmark: _Toc528676077][bookmark: _Toc528837669][bookmark: _Toc528841909][bookmark: _Toc528879038][bookmark: _Toc801972][bookmark: _Toc858515][bookmark: _Toc1063197][bookmark: _Toc1063219][bookmark: _Toc1063333][bookmark: _Toc4421608][bookmark: _Toc4493250][bookmark: _Toc4707623]Restrictions to SL LCP procedure may be considered, e.g. different SL logical channels are associated with different casting modes and/or mode-1/mode-2 modes. 
[bookmark: _Toc801973][bookmark: _Toc858516][bookmark: _Toc1063198][bookmark: _Toc1063220][bookmark: _Toc1063334][bookmark: _Toc4421609][bookmark: _Toc4493251][bookmark: _Toc4707624]Logical channels associated with different casting modes and/or scheduling modes are not multiplexed in the same MAC PDU. 
A UE may transmit a broadcast V2X service on sidelink over either LTE or NR. On which RAT a broadcast V2X service should be transmitted could be configured by higher layer and indicated in Tx profile. The gNB can figure out the V2X service type and the corresponding RAT that should be used from the destination ID in SL BSR. This would resemble LTE very much, in which the mapping from Destination L2 ID to Tx Profile is configured in the eNB. Therefore, there is no need for SL BSR to explicitly indicate whether the UE has data to transmit on LTE sidelink or NR sidelink. 
[bookmark: _Toc528675562][bookmark: _Toc528837640][bookmark: _Toc528841906][bookmark: _Toc528879045][bookmark: _Toc801969][bookmark: _Toc1063194][bookmark: _Toc1063216][bookmark: _Toc1063330][bookmark: _Toc4421602][bookmark: _Toc4493242][bookmark: _Toc4707628]The gNB can figure out the V2X service type and the corresponding RAT that should be used from the destination ID in SL BSR.  
[bookmark: _Toc528675567][bookmark: _Toc528676078][bookmark: _Toc528837670][bookmark: _Toc528841910][bookmark: _Toc528879039][bookmark: _Toc801974][bookmark: _Toc858517][bookmark: _Toc1063199][bookmark: _Toc1063221][bookmark: _Toc1063335][bookmark: _Toc4421610][bookmark: _Toc4493252][bookmark: _Toc4707625]There is no need for SL BSR to explicitly indicate whether the UE has data to transmit on LTE sidelink or NR sidelink. 
Besides, in LTE we only have power headroom report (PHR) for uplink but not for sidelink. In NR V2X PHR dedicated for sidelink may be introduced, since enhanced power control will be discussed by RAN1. The details need to be investigated in both RAN1 and RAN2 during the WI phase. 
[bookmark: _Toc528837672][bookmark: _Toc528841912][bookmark: _Toc528879041][bookmark: _Toc801976][bookmark: _Toc858519][bookmark: _Toc1063201][bookmark: _Toc1063223][bookmark: _Toc1063337][bookmark: _Toc4421612][bookmark: _Toc4493253][bookmark: _Toc4707626][bookmark: _Toc528675568][bookmark: _Toc528676079]Given the potential enhancements to SL power control in RAN1, RAN2 studies the need of introducing enhancements to PHR to aid mode-1 scheduling. 
[bookmark: _Toc458380516][bookmark: _Toc458380524]Conclusion
[bookmark: _In-sequence_SDU_delivery]In section 2 we made the following observations:
Observation 1	Transmitting discovery message on SL-DCH is inflexible and inefficient.
Observation 2	The gNB can figure out the V2X service type and the corresponding RAT that should be used from the destination ID in SL BSR.
 
Based on the discussion in section 2 we propose the following: 
Proposal 1	Transmission of discovery message is done on STCH/SL-SCH. SL-DCH is not needed in NR V2X.
Proposal 2	Restrictions to SL LCP procedure may be considered, e.g. different SL logical channels are associated with different casting modes and/or mode-1/mode-2 modes.
Proposal 3	Logical channels associated with different casting modes and/or scheduling modes are not multiplexed in the same MAC PDU.
Proposal 4	There is no need for SL BSR to explicitly indicate whether the UE has data to transmit on LTE sidelink or NR sidelink.
Proposal 5	Given the potential enhancements to SL power control in RAN1, RAN2 studies the need of introducing enhancements to PHR to aid mode-1 scheduling.
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