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[bookmark: _Ref466049030]Introduction
[bookmark: _Ref458784108][bookmark: _Ref458381469]In this paper, we discuss some miscellaneous MAC issues left. 
[bookmark: _Ref489281230]Discussion
PSSCH length-based LCP restriction
[bookmark: _Toc528339362][bookmark: _Toc528508885][bookmark: _Toc528877232][bookmark: _Toc528877261][bookmark: _Toc686697][bookmark: _Toc7520862][bookmark: _Toc7520914]In NR Uu, PUSCH duration is used as a LCP restriction during LCP procedure, such that only LCHs associated with maxPUSCH-Duration larger than the UL grant will be selected. The motivation is that different BWPs might be configured with different PUSCH durations, and some data transmission might request ultra-low latency thus can tolerate a certain maximum PUSCH duration. 
	[bookmark: _Toc20428296]TS 38.321
5.4.3.1.2	Selection of logical channels
The MAC entity shall, when a new transmission is performed:
1>	select the logical channels for each UL grant that satisfy all the following conditions:
2>	the set of allowed Subcarrier Spacing index values in allowedSCS-List, if configured, includes the Subcarrier Spacing index associated to the UL grant; and
2>	maxPUSCH-Duration, if configured, is larger than or equal to the PUSCH transmission duration associated to the UL grant; and
2>	configuredGrantType1Allowed, if configured, is set to true in case the UL grant is a Configured Grant Type 1; and
2>	allowedServingCells, if configured, includes the Cell information associated to the UL grant. Does not apply to logical channels associated with a DRB configured with PDCP duplication within the same MAC entity (i.e. CA duplication) for which PDCP duplication is deactivated.



There has been discussions on whether to introduce a similar restriction in SL that only SL LCHs with associated e.g. maxPSSCH-Duration larger than the current SL grant can be selected. RAN2 has sent an LS to RAN1 asking whether flexible PSSCH length for NR V2X SL communication is supported or not in R2-1908465, and RAN1 answers the following:
	R1-1913593 Reply LS on mapping restriction for LCP procedure:
RAN1 would like to thank RAN2 for the LS R1-1907999 regarding mapping restriction for LCP procedure. For the following question to RAN1:
· Question 1: During online discussion, RAN2 has considered whether to have the SL LCP restriction for PSSCH duration. As this may be dependent on whether flexible PSSCH length for NR V2X SL communication is supported or not, RAN2 has not made any agreements yet. Therefore, RAN2 would like to ask RAN1:
· Whether flexible PSSCH length would be supported for NR V2X PC5 communication?
· If flexible PSSCH length is to be supported, how can this be configured?

RAN1 has made the following agreements for sidelink slot format in the RAN1#99 meeting.
	Agreements:
· For Rel-16, (normal CP)
· Support 7, 8, 9,…, 14 symbols in a slot without SL-SSB for SL operation
· Target reusing Uu DM-RS patterns for each of the symbol-length, with modifications as necessary
· No other additional spec impact is expected for supporting 7, 8, …, 13 
· # of DM-RS symbols
· 2, 3, 4
· For a dedicated carrier, only 14-symbol is mandatory
· There is a single (pre-)configured length of SL symbols in a slot without SL-SSB per SL BWP.
· There is a single (pre-)configured starting symbol for SL in a slot without SL-SSB per SL BWP.


Based on these agreements, PSSCH transmissions with different numbers of symbols in length are supported in NR V2X.



If we further consider earlier RAN1 agreement as below, there will be only one SL BWP (pre)configured and active at one time for a UE. Therefore, all data transmission will follow the current (pre)configured or active BWP configuration including the PSSCH duration. There is no need to introduce a PSSCH length based LCP restriction. 
	RAN1#95 Agreements:
· The same SL BWP is used for both Tx and Rx.
· Each resource pool is (pre)configured within a SL BWP. 
· Only one SL BWP is (pre)configured for RRC idle or out of coverage NR V2X UEs in a carrier. 
· For RRC connected UEs, only one SL BWP is active in a carrier. No signalling is exchanged in sidelink for activation and deactivation of SL BWP.



[bookmark: _Toc32494879]There is only one SL BWP (pre)configured or active at one time for a UE. 
[bookmark: _Toc32494882]RAN2 does not introduce a PSSCH duration based LCP restriction for NR SL. 

On support of groupcast HARQ
[bookmark: _Toc524990168][bookmark: _Toc525034673][bookmark: _Toc525034698][bookmark: _Toc525036412][bookmark: _Toc525313102][bookmark: _Toc525313112][bookmark: _Toc528339360][bookmark: _Toc528508883][bookmark: _Toc528877230][bookmark: _Toc528877259][bookmark: _Toc686695][bookmark: _Toc970977][bookmark: _Toc971002][bookmark: _Toc971031][bookmark: _Toc971195]In the last RAN1 meeting, the following agreements were made: 
	[bookmark: _Hlk29546575]Agreements in RAN1#99: 
· In determining PSFCH candidate resources for a PSFCH format from the starting sub-channel index and the slot index used for the corresponding PSSCH for actual transmission,
· For a PSSCH, the candidate PSFCH resource is the set of PRBs associated with 
· Option 1: the starting sub-channel and slot used for that PSSCH.
· Option 2: the sub-channel(s) and slot used for that PSSCH

Working assumption in RAN1#99: 
· For the PSFCH candidate resource set with Z PRBs and Y cyclic shift pairs in each PRB,
· Each PSFCH resource is indexed in the manner of frequency first and cyclic shift second.
· FFS the order of cyclic shift indexing in a PRB.
· PSFCH resource with the index ((K+M) mod (Z*Y)) is used for PSFCH transmission of a RX UE.
· K is the L1 source ID of the associated PSCCH/PSSCH.
· M is 0 for unicast and groupcast feedback option 1 and M is the member ID of the RX UE for groupcast feedback option 2.
· FFS whether to have the following restriction. 
· Groupcast HARQ feedback option 2 is not used if X > Z*Y (Y denotes the number of PSFCH in a PRB).
Note: RAN1 assumes that the member ID M is an integer between 0 and X-1.



Which PSFCH option is supported and whether to introduce a harsh restriction on when HARQ option 2 can be selected depend on RAN1’s decision. In the following we discuss which node/entity selects HARQ option on what basis.  
For an RRC connected UE, in principle, it could ask gNB to configure HARQ option or request more PSFCH resources from gNB in order to support HARQ option 2. This could be achieved by allocating more PSSCH resources when the determination option 2 is used, or reconfiguring the overall PSFCH resources in a pool. However, neither is feasible in practice, as the PSSCH resources should be allocated based on the amount of traffic to transmit rather than to ensure sufficient PSFCH resource even there is only little data to transmit, also PSFCH configuration is part of pool configuration, and a pool should be (re)configured very seldom rather than reconfigured on-the-fly to increase/decrease the available the PSFCH resources. Consequently, it is no need for a connected UE to report the number of UEs that are receiving its groupcast transmission to gNB and let gNB take actions to select/support e.g. HARQ option2. 
[bookmark: _Toc28941157][bookmark: _Toc29561736][bookmark: _Toc32218717][bookmark: _Toc32315069][bookmark: _Toc32491486][bookmark: _Toc32494883]A connected UE does not report the group size to gNB. gNB does not take any action to select/support any groupcast HARQ option.
Then it is quite natural to let the MAC entity of the TB transmitter, select the groupcast HARQ option which is also a unified solution for RRC connected/inactive/idle and out of coverage scenario. Besides, to unify the TB treatment within the group, it is suggested to adopt the same groupcast HARQ option to TB transmission of the same group destination ID. 
[bookmark: _Toc32218718][bookmark: _Toc32491487][bookmark: _Toc32494884][bookmark: _Toc32315070]MAC entity of the TB transmitter determines the groupcast HARQ option. 
[bookmark: _Toc32491488][bookmark: _Toc32494885]RAN2 is suggested to adopt the same groupcast HARQ option to TB transmissions for the same group destination ID. 

On SL CSI report handling
In the previous RAN2 meeting, the following agreements were made, we further discuss the left issues in this section. 
	Agreements on CSI report: 
[bookmark: _Hlk28937420]1: 	For mode1 if there is no configured SL-resource, a SL CQI/RI reporting MAC CE may trigger SR and be mapped to zero or one SR configuration. For mode2 if there is no configured SL-resource, the UE will perform resource selection for SL CQI/RI reporting. (Working assumption)
2a:	Fixed priority for SL MAC CE. 
2b: 	Prioritization rule for data can be reused for this SL MAC CE.
3:	TX UE provides SL measurement configuration via PC5-RRC signalling to Rx UE.
4:	Rx UE should be able to report the SL-RSRP to Tx UE via PC5-RRC signalling. It is not necessary to notify the gNB of the SL-RSRP measurement result.
5:	Both event triggered and periodical sidelink RSRP measurement report could be supported.
6:	For the event triggered report, at least the Event A1 (SL-RSRP exceeds a threshold) or the Event A2 (SL-RSRP is lower than a threshold) shall be supported.



First of all, it should be allowed that SL CSI report MAC CE could be transmitted standalone, i.e. a SL TB may only consist of SL CSI report MAC CE, if there is no data transmitting for the same unicast link. Otherwise when e.g. with uni-directional traffic from UE 1 to UE 2, UE 2 will not be able to send SL CSI report to UE 1.  If there is no configured SL resource, a resource allocation should be performed to obtain resource for SL CSI report transmission. For mode 1, a SR needs to be triggered and sent to the NW so that the NW knows SL resource needs to be allocated. This confirms that the above work assumption reached in RAN2#108 should be agreed. 
[bookmark: _Toc28941155][bookmark: _Toc32345391][bookmark: _Toc32494886]SL CSI report MAC CE could be transmitted standalone if there is no data transmitting for the same unicast link. 
[bookmark: _Toc28941156][bookmark: _Toc32345392][bookmark: _Toc32494887]Agree the work assumption on UE behavior when there is SL CSI report to transmit but no configured SL grant. 
On the other hand, in mode 1, SR triggered by SL CSI report should not trigger a BSR, as BSR is used to provide the serving gNB with information about data volume in the MAC entity for uplink, where the MAC entity determines the amount of data available for a LCH according to the data volume in the RLC buffer and PDCP buffer. SL CSI report is a MAC CE and is only handled by MAC layer, i.e. SL CSI report will not be put in RLC buffer or PDCP buffer, thus BSR should not be used for SL CSI report. This implies SR triggered by SL CSI report should not trigger a SL BSR and also the UL grant used to transmit the SL BSR is not needed, rather the gNB should directly issue a SL grant for transmitting the SL CSI report when receiving such kind of SR. Specific SR configurations could be configured for SR triggered by SL CSI report so that the gNB could know whether a received SR is triggered by SL CSI report and the needed SL grant size, and then issue the SL grant directly w/o issuing a UL grant first. 
[bookmark: _Toc28941144][bookmark: _Toc32494880]BSR is used to provide the amount of data available for a LCH according to the data volume in the RLC buffer and PDCP buffer. 
[bookmark: _Toc28941145][bookmark: _Toc32494881]SL CSI report MAC CE is only handled by MAC layer. 
[bookmark: _Toc32345393][bookmark: _Toc32494888]SR triggered by SL CSI report MAC CE should not trigger a SL BSR. 
For mode 2, according to the working assumption, if there is no configured SL-resource, the UE will perform resource selection for SL CSI reporting. In our understanding, mode 2 resource allocation for SL CSI report MAC CE could be performed in the same way as that for data and control signaling (PC5-RRC/PC5-S). More specifically, regarding the priority used in L1: 
· The L1 priority is set to the priority of SL CSI report MAC CE if there is CSI report MAC CE (to be) transmitted while no data (to be) transmitted in the MAC PDU.  
· The L1 priority is set to the highest priority of STCH if there are both data and CSI report MAC CE (to be) transmitted in the MAC PDU. 
Some companies thought that a CSI report should be discarded if it is delayed too much and become outdated, and a discard timer could be introduced for this purpose. In our view this is not needed, latency requirement is already considered in current resource allocation, and it was already agreed in RAN2#108 that UE can trigger resource reselection due to the latency requirement for NR sidelink, as in LTE. Moreover, with the existing procedures, the list of available resources reported by L1 is never empty, i.e. MAC can always select a resource for transmitting the SL CSI report, so there is no need to introduce extra mechanism for handling SL CSI report transmission. 
[bookmark: _Toc28941159][bookmark: _Toc32345395][bookmark: _Toc32494889]Mode 2 resource allocation for SL CSI report MAC CE could be performed in the same way as that for data and control signaling. 

[bookmark: _Toc458380516][bookmark: _Toc458380524]Conclusion
[bookmark: _In-sequence_SDU_delivery][bookmark: _Hlk16703546]In section 2 we made the following observations:
Observation 1	There is only one SL BWP (pre)configured or active at one time for a UE.
Observation 2	BSR is used to provide the amount of data available for a LCH according to the data volume in the RLC buffer and PDCP buffer.
Observation 3	SL CSI report MAC CE is only handled by MAC layer.

Based on the discussion in section 2 we propose the following:
Proposal 1	RAN2 does not introduce a PSSCH duration based LCP restriction for NR SL.
Proposal 2	A connected UE does not report the group size to gNB. gNB does not take any action to select/support any groupcast HARQ option.
Proposal 3	MAC entity of the TB transmitter determines the groupcast HARQ option.
Proposal 4	RAN2 is suggested to adopt the same groupcast HARQ option to TB transmissions for the same group destination ID.
Proposal 5	SL CSI report MAC CE could be transmitted standalone if there is no data transmitting for the same unicast link.
Proposal 6	Agree the work assumption on UE behavior when there is SL CSI report to transmit but no configured SL grant.
Proposal 7	SR triggered by SL CSI report MAC CE should not trigger a SL BSR.
Proposal 8	Mode 2 resource allocation for SL CSI report MAC CE could be performed in the same way as that for data and control signaling.
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