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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 
LCP
In NR Uu, the set of allowed Subcarrier Spacing (SCS) index values may be configured by allowedSCS-List, which includes the SCS index associated to the UL grant and should be considered when selecting the LCHs for each UL grant. For SCS, RAN1 has agreed that a UE is not required to transmit sidelink transmissions using different SCSs simultaneously in a given carrier, therefore, there is no need to introduce the mapping restriction between SCS and LCH for sidelink. 
	Agreements:
· NR sidelink supports the SCSs supported by Uu in a given frequency range, i.e., {15, 30, 60 kHz} in FR1 and {60, 120 kHz} in FR2.
· FFS the supported CP length
· Baseline is that a UE is not required to receive sidelink transmissions using different SCSs simultaneously in a given carrier.
· FFS if this applies to sidelink synchronization signals/channels
· Baseline is that a UE is not required to transmit sidelink transmissions using different SCSs simultaneously in a given carrier.
· FFS if this applies to sidelink synchronization signals/channels




[bookmark: _Toc7532235][bookmark: _Toc7603803][bookmark: _Toc7700195][bookmark: _Toc7728512][bookmark: _Toc7532236]It is not required to transmit sidelink transmissions using different SCSs simultaneously in a given carrier. 
[bookmark: _Hlk7532179][bookmark: _Toc7532246][bookmark: _Toc7603805][bookmark: _Toc7700197][bookmark: _Toc7728514][bookmark: _Toc7728520][bookmark: _Toc7532247]There is no need to introduce the mapping restriction between SCS and LCH for sidelink. 
Regarding the issue if data of different destination IDs can be multiplexed into the same MAC PDU, in our view, for SL groupcast and broadcast allowing such multiplexing has many drawbacks. For instance, there will be multiple destination IDs in the MAC PDU subhead and SCIs, and receiver UE might decode data that it is not interested in. 
For unicast, it is dependent on if a unique UE can be determined from multiple different layer2 IDs. If it is possible, then in principle multiple packets of different layer2 IDs but targeting the same peer UE can be multiplexed into the same MAC PDU.  
[bookmark: _Toc7700198][bookmark: _Toc7728515][bookmark: _Toc7728521][bookmark: _Toc7603806]RAN2 agrees that packets of different casting modes are not multiplexed into the same MAC PDU. 
[bookmark: _Toc7700199][bookmark: _Toc7728516][bookmark: _Toc7728522]RAN2 agrees that at least for groupcast and broadcast packets of different destination IDs are not multiplexed into the same MAC PDU.

[bookmark: _Hlk1061596]The communication range requirement of a groupcast V2X service is contained in a corresponding PC5 QoS profile, one or multiple PC5 QoS profiles will be associated with a radio bearer and LCH in access stratum. At MAC layer, data from different LCHs may be multiplexed into one MAC PDU and be treated in the same way with respect to power control and HARQ procedure. Considering those facts, it might be beneficial to introduce limitations such that V2X messages with different communication range requirements shall not be multiplexed into the same MAC PDU. 
[bookmark: _Toc7532237][bookmark: _Toc7603804][bookmark: _Toc7700196][bookmark: _Toc7728513]Different services may have different range requirements and thus require different Tx power. 
[bookmark: _Ref976969][bookmark: _Ref4229690][bookmark: _Toc7601901][bookmark: _Toc7603807][bookmark: _Toc7700200][bookmark: _Toc7728517][bookmark: _Toc7728523]RAN2 introduces limitations such that V2X messages with different communication range requirements are not multiplexed into the same MAC PDU.

Another aspect regarding scheudling of SL unicast in mode 1, it’s possible that one UE has unicast connections with multiple other UEs. Different links will probably have different chanel quality and gNB will perform link adaptation e.g. based on CSI report. In this case the provisioned SL grant and transmission parameter is for a particular link. Thus it is also reasonable to limit the use of that grant to only SL transmission of that particular link.
[bookmark: _Toc7603808][bookmark: _Toc7700201][bookmark: _Toc7728518][bookmark: _Toc7728524]In mode 1, SL grant for a particular unicast link cannot be used for SL transmission of other unicast links. 
Other issues
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: _Toc7077972][bookmark: _Toc7532250][bookmark: _Toc7603809][bookmark: _Toc7700202][bookmark: _Toc7728519][bookmark: _Toc7728525][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	It is not required to transmit sidelink transmissions using different SCSs simultaneously in a given carrier.
Observation 2	Different services may have different range requirements and thus require different Tx power.
 
Based on the discussion in section 2 we propose the following: 
Proposal 1	There is no need to introduce the mapping restriction between SCS and LCH for sidelink.
Proposal 2	RAN2 agrees that packets of different casting modes are not multiplexed into the same MAC PDU.
Proposal 3	RAN2 agrees that at least for groupcast and broadcast packets of different destination IDs are not multiplexed into the same MAC PDU.
Proposal 4	RAN2 introduces limitations such that V2X messages with different communication range requirements are not multiplexed into the same MAC PDU.
Proposal 5	In mode 1, SL grant for a particular unicast link cannot be used for SL transmission of other unicast links.
Proposal 6	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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