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1	Introduction
There were three email discussions under the SL physical layer procedures in the last RAN1 meeting, RAN1 #100 e-meeting [1][2][3]. The first email discussion addressed the power control issue for PSCCH/PSSCH/PSFCH [1]. Agreements are also listed below:
	[100e-NR-5G_V2X_NRSL-PHY_Procedure-01] Email discussion/approval on the remaining issues in power control formula for PSCCH/PSSCH/PSFCH 
· PSD of PSCCH and PSSCH in the overlapping symbols, e.g., whether to apply power boosting
· Whether to support multiple PSFCH TXs and, if supported, PSD of each PSFCH
· How to derive reference PSSCH DMRS power for SL PL estimation

Agreements:
· A Tx UE transmit a PSSCH in a slot. PSCCH, SL CSI-RS, SL PT-RS, PSCCH-DMRS, and PSSCH-DMRS are all transmitted with the same PSD during a slot. 
· Equal power is used for each antenna port for 2-AP PSSCH transmission. 
· Simultaneous PSFCH transmissions in a PSFCH TX occasion is supported from RAN1 specification perspective. 
· Power control formula is applied to each transmission (i.e. fixing the PSD of PSSCH DMRS at the TX UE for a time duration is not supported). 
· For refrenceSignalPower in the SL pathloss calculation, TX UE uses L3-filtered TX power with the coefficients configured for L3-RSRP measurement




The second email discussion was related to PSFCH resource association and allocation. The details and agreements are listed here:
	[bookmark: _Hlk37252241][100e-NR-5G_V2X_NRSL-PHY_Procedure-02] Email discussion/approval on the remaining issues in details of the PSFCH resources 
· Whether candidate PSFCH resource is the set of PRBs associated with the starting sub-channel and slot used for that PSSCH or the sub-channel(s) and slot used for that PSSCH
· Details on how to define the values of m0 and mCS for a PSFCH TX
· Whether/how to handle the case when rbSetPSFCH is not a multiple of numSubchannel*periodPSFCHresource
· Whether or not to introduce restriction on the use of GC HARQ feedback Option 2 according to the number of PSFCH resources.
· How to indicate GC HARQ feedback Option 1/2 to RX UE.

Agreements:
· For unicast, groupcast HARQ feedback Option 2 
· mCS = 0 for NACK 
· mCS = 6 for ACK 
· For groupcast HARQ feedback Option 1 
· mCS = 0 for NACK 
· mCS is not defined for ACK 
Agreements:
For PSFCH resource indexing, following values of m0 is sequentially used. 
·  for  
·  for 
· for 
· for 
·  is not supported

Agreements:
· Physical layer assumes that rbSetPSFCH is always form of a multiple of numSubchannel*periodPSFCHresource.

Agreements:
· RAN1 assumes that RAN2 will handle selection of appropriate groupcast HARQ feedback option. From RAN1 perspective, a TX UE can use GC HARQ feedback Option 2 only when the group size is not greater than the number of candidate PSFCH resources associated with the selected PSSCH resource. 
· Send an LS to RAN2

Agreements:
· One of the following two options is (pre-)configured per resource pool.
· Option 1: The set of PRBs for the candidate PSFCH resource is determined by the starting sub-channel and slot used for that PSSCH.
· Option 2: The set of PRBs for the candidate PSFCH resource is determined by the sub-channel(s) and slot used for that PSSCH.




The 3rd and the last email discussion is related to the distance based groupcast with Option-1. 

	[100e-NR-5G_V2X_NRSL-PHY_Procedure-03] Email discussion/approval on the remaining issues in details of the TX-RX distance determination
· Details on length/width of each geographic zone and number of zones configured with respect to longitude/latitude
· Details of calculating TX-RX distance for GC HARQ feedback Option 1, including whether/how to handle the case when the location information is not available at TX UE and/or RX UE

Agreements:
· Zone length and zone width are always the same and configurable among {5m, 10m, 20m, 30m, 40m, 50m} per communication range requirement per resource pool. 
·  Zone ID bit field size is 12.
Agreements:
·  Communication range requirement bit field size is 4. 
·  (Pre-)configuration selects 16 values for the communication range requirement from {20, 50, 80,100, 120,150, 180, 200, 220, 250, 270, 300, 320, 350, 370, 400, 420, 450, 480, 500, 550, 600, 700, 1000, Spare, Spare, Spare, Spare, Spare, Spare, Spare, Spare} meters. Each value is mapped to each codepoint of the communication range requirement field. 
Agreements:
· For TX-RX distance calculation, RX UE uses the distance between the center location of the indicated zone nearest to the RX UE and its own location. 
Agreements:
· RAN1 assumes that RAN2 will handle selection of appropriate groupcast HARQ feedback option. From RAN1 perspective, a TX UE can use distance HARQ feedback only when the TX UE’s location is available. 
Agreements:
· RAN1 assumes that RAN2 will handle the case the RX UE’s location is not available. 
Agreements:
· Send an LS to RAN2 to inform the agreements related to the TX-RX distance determination. 



The related TPs are also agreed [4].
This contribution discusses remaining issues related to sidelink procedures, following these agreements from last meeting. Our proposals are also provided to expediate the coming email discussion.

2	Discussions 

[bookmark: _Hlk32494998]2.1	Priority of simultaneous transmission of UL and SL across difference carriers	
RAN1 #98bis meeting reached this WA:
	Working assumption:
· For the power limited case in supporting simultaneous sidelink and uplink transmissions (SL carrier is different from UL carrier),
· If sidelink transmission is prioritized over uplink transmission, the UE shall adjust the uplink transmission power before the start of the transmission such that its total transmission power does not exceed [image: ] on any overlapped portion. In this case, calculation of the adjustment to the uplink transmission power is not specified.
· If uplink transmission is prioritized over sidelink transmission, the UE shall adjust the sidelink transmission power before the start of the transmission such that its total transmission power does not exceed [image: ] on any overlapped portion. In this case, calculation of the adjustment to the sidelink transmission power is not specified.
· Total sidelink transmit power is the same in the symbols used for actual PSCCH/PSSCH transmissions in a slot in case of simultaneous transmission of sidelink and uplink
· PSCCH/PSSCH transmissions can be dropped in some symbols when there are uplink transmissions with higher priority and the UE cannot keep the same sidelink transmission power in the symbols.
· Selection of the dropped symbols is up to UE implementation where the dropped symbols should include the overlapping symbols.
· If the simultaneous transmission of sidelink and uplink is beyond the UE capability, the one not prioritized can be dropped.
· FFS: when to prioritize which transmission
· FFS: how to address UE processing time
· FFS: whether there is a case of dropping some symbols of uplink transmissions
· Whether/how to address RF transient period is up to RAN4.



The question on “when to prioritize which transmission” in the case of simultaneous transmission of UL and SL across different carriers shall be based the priority value configured for SL and UL transmission. Last RAN2 meeting has reached this agreement on prioritization, based the RAN2 LS R2-1916468 [6]:
	1. For prioritization between SL-TX and UL-TX (only for PUSCH), for UL MAC CE, rely on LTE solution, i.e., they are treated as if of priority lower than the UL-threshold, so down-prioritized if SL-TX is higher than SL-threshold, otherwise prioritized.



With this RAN2 agreement, the priority operation for UL and SL shall follow LTE’s approach.
Proposal 1: The LTE procedures and signalling can be reused for priority of SL and UL transmission, following RAN2 agreement.

2.2	PSFCH candidate resource determination	
Decent progress was made in RAN1 #99 and RAN1 #100-e meetings on the PSFCH resource allocation. 
Based on the agreement on the PSFCH resource association to sub-channels:
	Agreements:
· One of the following two options is (pre-)configured per resource pool.
· Option 1: The set of PRBs for the candidate PSFCH resource is determined by the starting sub-channel and slot used for that PSSCH.
· Option 2: The set of PRBs for the candidate PSFCH resource is determined by the sub-channel(s) and slot used for that PSSCH.



The association between PSFCH resource and its related sub-channel has two optional, pre-configurable by higher layer. TS 38.213 captured this agreement with the specification:
	TS 38.213, Clause 16.3:
…
A UE determines a number of PSFCH resources available for multiplexing HARQ-ACK information in a PSFCH transmission as  where  is a number of cyclic shift pairs for the resource pool and, based on an indication by higher layers,
-	 and the  PRBs are associated with the starting sub-channel of the corresponding PSSCH 
-	 and the  PRBs are associated with one or more sub-channels from the  sub-channels of the corresponding PSSCH



With this specification, the higher layer shall configure the value  to be either  or , where the related PSSCH transmission can have  number of feedbacks for the related PSSCH sub-channels. When , the association between PSFCH PRBs and the corresponding PSSCH is quite clear. However, it is not quite clear about the association between PSFCH PRBs with the related sub-channels of PSSCH when the configuration  is used. Besides, it is a question whether we need to set a constraint on , when number of subchannels of PSSCH is not a multiple of . The other issue is to clarify the higher layer parameter, which shall be used to set the value of , or value of .
Proposal 2: Clarify the higher layer parameter, which shall be used to configure the value of .
Proposal 3: Clarify the PSFCH to PSSCH sub-channel association when >1.

2.3	SL CSI measurement
RAN1 #96bis meeting reached this agreement on sidelink CSI-RS:
	Agreements:
· Support at least Sidelink CSI-RS for CQI/RI measurement
· Sidelink CSI-RS is confined within the PSSCH transmission



RAN1 #98bis meeting reached an important agreement on the CQI/RI reporting: no L1 CSI reporting for sidelink.
	Agreements:
· For CQI/RI reporting on PSSCH: 
· Higher layer signaling (e.g. MAC CE) is used for CQI/RI reporting
· Details up to RAN2
· SL CQI/RI measurement and derivation are based on the existing physical layer procedure for Uu




For Rel-16 sidelink, up to 2Tx ports is supported and CSI only includes CQI and RI. The key issues related to sidelink CSI shall be related to CSI measurement triggering and CSI reporting. For the SL CSI, the Tx UE shall trigger a SL CSI measurement when the Tx UE needs CSI feedback information. The CSI measurement triggering shall be initiated by the Tx UE. A simple approach is to use SCI signaling to indicate a CSI measurement. Meanwhile, SL CSI-RS shall be followed within PSSCH for CSI measurement at a Rx UE. 
Proposal 4:	SCI signaling shall be used to trigger CSI measurement. The CSI-RS shall be carried within the SCI related PSSCH.
At the Rx UE side, the CSI reporting is carried in MAC CE, where RAN2 will specify the details. In reply LS R1-1913695, RAN1 indicated that 
	Regarding Sidelink CSI Reporting MAC CE agreed in RAN2, in order to avoid reporting an outdated CQI/RI, RAN1 is of the opinion that CQI/RI needs to be sent within a latency bound subject to the availability of its transmission (e.g., prioritization, congestion control, etc.). RAN1 agreed that the latency bound for Sidelink CSI Reporting MAC CE is configurable within a range of 3 – 20 ms, expressed in slots, where RAN1 will decide how the value is configured in the next meeting. RAN1 assumes that any MAC CE based reporting of CQI/RI will follow the same procedure in terms of sidelink resource allocation framework defined by RAN1, i.e. it is expected to be transparent to the physical layer.



The CSI reporting latency bound should be used to ensure the latency quality of CSI reporting from MAC CE. PC5 RRC can be used to configure the CSI reporting bound.
Proposal 5:	The CSI reporting latency bound can be configured with PC5 RRC from Tx UE to Rx UE.

2.4	SCI format for groupcast option 1/2
There is one open issue on the 2nd stage SCI format for groupcast HARQ Option 1 and Option 2:
	Agreements:
· 2nd stage SCI format for groupcast HARQ feedback option 1 and option 2. To down-select during the week:
· Option 1: The same 2nd stage SCI format is used for groupcast HARQ feedback option 1 and option 2.
· SCI indicator to indicate between groupcast Option 1 and groupcast Option 2 is in the 2nd-stage SCI.
· Option 2: Different 2nd stage SCI formats are used in groupcast HARQ feedback option 1 and option 2.
· 1st stage SCI indicates which format is used.




This question was raised during the discussion phase of RAN1 #100-e:
	How to indicate GC HARQ feedback Option 1/2 (i.e. NACK-only feedback with M_ID=0, ACK/NACK feedback with M_ID of the RX UE) to RX UE? In addition, how to indicate unicast HARQ feedback to RX UE (i.e. ACK/NACK feedback with M_ID=0)?



Although there is no significant need to differentiate the SCI formats for groupcast Option 1 and Option 2, the size of the 2nd stage SCI format would be different for Option 1 and Option 2, depending on the Option 1 or 2 indication at the 1st stage SCI. Therefore, we have this proposal:
Proposal 6:	The size of the 2nd stage SCI format for HARQ Option 1 and Option 2 would be different, where the Option 1 or 2 indication, and unicast/groupcast indication shall be carried at the 1st stage SCI. 

[bookmark: _GoBack]3	Conclusions
We summarize all our proposals here:
Proposal 1: The LTE procedures and signalling can be reused for priority of SL and UL transmission, following RAN2 agreement.
Proposal 2: Clarify the higher layer parameter, which shall be used to configure the value of .
Proposal 3: Clarify the PSFCH to PSSCH sub-channel association when >1.
Proposal 4:	SCI signaling shall be used to trigger CSI measurement. The CSI-RS shall be carried within the SCI related PSSCH.
Proposal 5:	The CSI reporting latency bound can be configured with PC5 RRC from Tx UE to Rx UE.
Proposal 6:	The size of the 2nd stage SCI format for HARQ Option 1 and Option 2 would be different, where the Option 1 or 2 indication, and unicast/groupcast indication shall be carried at the 1st stage SCI. 
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