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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, we provide our views on the remaining issues on physical layer procedures for NR sidelink.
Discussion
Power control for PSFCH
In 3GPP RAN1#100b-e meeting the followed agreements on multiple PSFCH transmissions was made:
	Agreements:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]When the UE supports up to Nmax,psfch simultaneous PSFCH transmissions in a PSFCH TX occasion and UE have Nreq PSFCHs to be transmitted in a given PSFCH TX occasion, the UE selects N PSFCHs for actual transmission with ascending order of the priority in a PSFCH TX occasion as follows: 
· Case 1: When Nreq<=Nmax,psfch and  is (pre-)configured,
· Case 1-1: N=Nreq if the sum of  for the Nreq PSFCHs is smaller than or equal to  determined for the Nreq PSFCH transmissions.
· Case 1-2: Otherwise, N is up to UE implementation under N >= X >= 1.
· Case 2: When Nreq>Nmax,psfch and  is (pre-)configured, the UE firstly selects Nmax,psfch PSFCHs with ascending order of the priority.
· Case 2-1: N=Nmax,psfch if the sum of  for the Nmax,psfch PSFCHs is smaller than or equal to  determined for the Nmax,psfch PSFCH transmissions.
· Case 2-2: Otherwise, N is up to UE implementation under N >= X >= 1.
· Down select X in RAN1#101-e
· Alt 1: X = max {1, the largest value which doesn’t lead to the power limited case}
· Alt 2: X= 1
· Other alternatives are not precluded.


In 3GPP RAN1#100-e meeting the followed agreements on PSFCH resource mapping was made:
	Agreement:
· 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.


RX UE may receive multiple PSCCHs on different sub-channels, however there may have some overlapped sub-channels for the associated PSSCHs. If Option 2 is configured for one resource pool, the associated PSFCHs for received PSSCH may be mapped to the same PRB depending on the source IDs and/or member IDs of the TX UEs. One example is shown in the Figure 1.
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Figure 1
According to the current agreements if one RX UE has Nreq PSFCHs to be transmitted in a given PSFCH TX occasion, the UE selects N PSFCHs for actual transmission with ascending order of the priority in a PSFCH TX occasion considering Case 1 and Case 2. If Nreq PSFCHs are purely FDMed, current agreements can work well. For the case as shown in Figure 1 according to current agreements the RX UE may select multiple PSFCHs mapped into one PRB if multiple PSSCHs all have highest priorities. Multiple PSFCH sequences simultaneously transmitted one PRB has impact on the MPR, A-MPR. Two alternatives can be considered when multiple PSFCHs to be transmitted are mapped to the same PRB:
· Alt 1: Multiple PSFCHs simultaneously transmitted on the same PRB is not allowed. For this alternative the UE should select the multiple PSFCHs as followed steps
· Step 1: The UE selects only one PSFCH with highest priority for each PRB occupied by Nreq PSFCHs
· Step 2: The UE selects N PSFCHs from the selected PSFCHs after Step 1 according to current agreements.

· Alt 2: Multiple PSFCHs simultaneously transmitted on the same PRB is allowed. For this alternative the current agreement should be revised. As we know the power control based on the DL pathloss is used to control the interference level at gNB side. According to the current agreements if multiple PSFCHs are transmitted on the same PRB, the interference will exceed the maximum interference tolerance expected by gNB. So if M PSFCHs transmitted on the same PRB, for each PSFCH the transmit power should be  

Based on the above description we think Alt 1 is a simpler solution and has less impact on the work of RAN4.
Proposal 1: When the UE selects multiple PSFCH transmissions in a PSFCH TX occasion followed steps can be considered if multiple PSFCH transmissions on the same PRB is not allowed:
· Step 1: The UE selects only one PSFCH with highest priority for each PRB occupied by Nreq PSFCHs
· Step 2: The UE selects N PSFCHs from the selected PSFCHs after Step 1 according to current agreements.

If multiple PSFCHs transmission on the same PRB is allowed, the agreements should be revised to guarantee the interference from sidelink doesn’t exceed the upper-bound of gNB’s interference tolerance.
Proposal 2: If multiple PSFCH transmissions on the same PRB is allowed, the current agreements should be revised to guarantee the interference from sidelink doesn’t exceed the upper-bound of gNB’s interference tolerance
· 	For one PRB with M PSFCH transmissions the transmit power of each PSFCH should be  

According to the agreements X should be selected for Case 1-2 and Case 2-2, we think that there is no reason to limit only one PSFCH to be transmitted for Case 1-2 and Case 2-2. And X=1 will cause additional re-transmissions due to the dropping of PSFCH transmissions。
Proposal 3：For Case 1-2 and Case 2-2 Alt 1: X = max {1, the largest value which doesn’t lead to the power limited case} should be selected.

UL/SL prioritization 


Agreements: For prioritization between PSFCH and UL TX,
· The priority of PSFCH TX is the highest priority of the associated PSCCH/PSSCH
· When the overlapping UL TX other than PUCCH carrying SL HARQ reporting,
· when UL TX is associated with a DCI indicating “high” in “priority field” or configured with “high priority” by higher layers (i.e., URLLC case)
· If SL-threshold for URLLC case is configured, LTE rule is used (i.e., UL TX is down-prioritized if the priority value of SL-TX is smaller than SL-threshold, otherwise prioritized)
· Otherwise, UL TX is prioritized
· Otherwise, LTE rule is used with another SL-threshold configured for non-URLLC case
· Additionally, PRACH and PUSCH scheduled by RAR UL grant are always prioritized.
Agreements: For prioritization between S-SSB and UL TX,
· The priority of S-SSB is equal to the (pre-)configured priority introduced for in-device coexistence.
· when UL TX is associated with a DCI indicating “high” in “priority field” or configured with “high priority” by higher layers (i.e., URLLC case)
· If SL-threshold for URLLC case is configured, LTE rule is used (i.e., UL TX is down-prioritized if the priority value of SL-TX is smaller than SL-threshold, otherwise prioritized)
· Otherwise, UL TX is prioritized
· Otherwise, LTE rule is used with another SL-threshold configured for non-URLLC case
· Additionally, PRACH and PUSCH scheduled by RAR UL grant are always prioritized.
Agreements:
· When PUCCH carrying SL HARQ reporting overlaps with SL TX,
· The one with a higher priority is transmitted.
· The priority of PUCCH carrying SL HARQ reporting is the highest priority of the associated PSFCH
Agreements:
· (Working assumption) For handling the case where more than one SL and UL transmissions overlap, adopt the following principle
· For more than one SL transmissions overlapping with a UL transmission, the highest priority of SL transmissions is used for the prioritization.
· For more than one UL transmissions overlapping with a SL transmission, the highest priority of UL transmissions is used for the prioritization.
· FFS details


TX UE has an overlapping NR UL and SL physical channel transmission in a slot/symbol and TX UE could prioritize the uplink or sidelink transmission by either dropping the corresponding uplink or sidelink transmission or using power scaling (i.e. reducing the power of the lower priority transmission) in a slot.
1. SL transmission is prioritized compared to other UL transmission like RACH on Scell, UL CSI reporting on PUCCH/PUSCH and SRS 
2. PUCCH carrying aggregated UL or SL HARQ feedback reports (bundling) from multiple TBs can be prioritized compared to PUCCH carrying single UL or SL HARQ report because dropping aggregated/bundling HARQ feedback report results in generating multiple retransmission and less resource efficient

Proposal 4: TX UE prioritize SL transmission compared to other UL transmission like RACH on Scell, UL CSI reporting on PUCCH/PUSCH and SRS  
[bookmark: _GoBack]Proposal 5: TX UE prioritize the UL/SL containing multiple aggregated/bundled UL/SL HARQ feedback reports compared to TX UE transmitting single HARQ feedback report

How to configure CQI table for SL CSI reporting
How to configure CQI table for sidelink was not discussed so far and it should be determined to derive CQI for CSI reporting. Talking about configuration method, there can be two options as follows: 
· Option 1. The CSI-triggering UE configures one CQI table for the CSI-reporting UE via PC5-RRC.
· Option 2. Only one CQI table is pre-configured per resource pool.

Option 1 is analogous to the case of Rel-15 Uu, in which gNB configures one of the supported CQI tables for UE via RRC. Supporting multiple CQI tables in Uu is designed to be adaptive to different service types with distinct transmission performance requirements. Similarly, a flexible setting of CQI table via configurable parameters should also be supported for sidelink. Thus, option 1 is preferred, compared to option 2. In addition, the CQI tables defined in Rel-15 Uu can be reused for sidelink.
Proposal 6: For SL CSI reporting, the CSI-triggering UE configures one CQI table for the CSI-reporting UE via PC5-RRC.

Soft buffer Handling 
[bookmark: _Hlk37345604]When TX UE is configured with blind re-transmissions, an upper limit is defined for the time a soft buffer/HARQ process is used for the decoding of a SL TB. Otherwise, the receiver cannot clear its buffer until receiving another transmission for the same HPID, source id and toggled NDI which is un-necessarily blocking the HARQ process in the receiver and disabling him to receive from other UEs. 
An explicit indicator in the SCI contains some information which is used by the receiver UE for the soft buffer management, i.e. based on the signaling information the receiver UE can replace the data stored in a soft buffer and use it for some other SL transmission. Such information may be the maximum decoding time of a TB or information about the last HARQ transmission of a TB. 
Proposal 7:  SCI contains information for RX UE soft buffer management  

Indicate GC HARQ feedback option 1/2 to RX UE

[bookmark: _Hlk40360283]Agreements: One SCI format (referred to as 2nd SCI format A) is defined as follows:
· This format includes Zone ID and Communication range requirement.
· This format is used when the following HARQ operations are in use
· HARQ-ACK information includes only NACK
· FFS: No HARQ feedback

Agreements: One SCI format (referred to as 2nd SCI format B) is defined as follows:
· This format does not include Zone ID or Communication range requirement.
· This format is used when the following HARQ operations are in use 
· No HARQ feedback
· HARQ-ACK information includes ACK or NACK
· [bookmark: _Hlk40361079]FFS: how to determine M_ID in the equation for the PSFCH resource index 
· Option 1: Based on L1 ID(s)
· Option 2: An explicit indication in SCI
· FFS: HARQ-ACK information includes only NACK

Agreements:: Down-select one out of the following for the indication of HARQ feedback enable/disable:
· Option 1: This indication is conveyed in the 1st SCI.
· Option 2: This indication is conveyed in the 2nd SCI.
· Option 2-1: This indication is present both in 2nd SCI format A and B.
· Option 2-2: This indication is present in 2nd SCI format B but not in 2nd SCI format A.

Proposal 8: Indicate No SL HARQ feedback and option 2 feedback in 2nd SCI format A
· Since LS from SA2 did not rule out the usage of option 2 feedback with MCR, include option 2 as part of distance based HARQ feedback for completeness and no further optimization for supporting option 2 feedback is needed in Rel-16
Proposal 9: Indicate by SCI, to determine M_ID in the equation for the PSFCH resource index in 2nd SCI format B
Proposal 10: Support option 1 to indicate SL HARQ feedback enable/disable  

Conclusion
In this contribution, we focused on physical layer procedures for NR sidelink and present our views on the following topics:
Following proposals are made as a result:
Proposal 1: When the UE selects multiple PSFCH transmissions in a PSFCH TX occasion followed steps can be considered if multiple PSFCH transmissions on the same PRB is not allowed:
· Step 1: The UE selects only one PSFCH with highest priority for each PRB occupied by Nreq PSFCHs
· Step 2: The UE selects N PSFCHs from the selected PSFCHs after Step 1 according to current agreements.
Proposal 2: If multiple PSFCH transmissions on the same PRB is allowed, the current agreements should be revised to guarantee the interference from sidelink doesn’t exceed the upper-bound of gNB’s interference tolerance
· 	For one PRB with M PSFCH transmissions the transmit power of each PSFCH should be  
Proposal 3：For Case 1-2 and Case 2-2 Alt 1: X = max {1, the largest value which doesn’t lead to the power limited case} should be selected.
Proposal 4: TX UE prioritize SL transmission compared to other UL transmission like RACH on Scell, UL CSI reporting on PUCCH/PUSCH and SRS  
Proposal 5: TX UE prioritize the UL/SL containing multiple aggregated/bundled UL/SL HARQ feedback reports compared to TX UE transmitting single HARQ feedback report
Proposal 6: For SL CSI reporting, the CSI-triggering UE configures one CQI table for the CSI-reporting UE via PC5-RRC.
Proposal 7:  SCI contains information for RX UE soft buffer management  
Proposal 8: Indicate No SL HARQ feedback and option 2 feedback in 2nd SCI format A
· Since LS from SA2 did not rule out the usage of option 2 feedback with MCR, include option 2 as part of distance based HARQ feedback for completeness and no further optimization for supporting option 2 feedback is needed in Rel-16
Proposal 9: Indicate by SCI, to determine M_ID in the equation for the PSFCH resource index in 2nd SCI format B
Proposal 10: Support option 1 to indicate SL HARQ feedback enable/disable  
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