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Introduction
This contribution discusses the following issue on physical layer procedures for sidelink in NR V2X.
- Handling simultaneous SL and UL transmissions
- TX and RX of multiple PSFCHs
- Indication of HARQ feedback enable/disable
- PSFCH occasion
Discussion
Handling simultaneous SL and UL transmissions
[bookmark: _GoBack]Following working assumption on simultaneous sidelink and uplink transmission was agreed in RAN1#100-e meeting.
	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



For UL TX not assigned with UL SCH priority and PUCCH with CSI, LRR(link recovery request ),  there is no priority. In this case, it is difficult to define the priority details. Therefore, we think detailed prioritization can be up to UE implementation. 
Proposal 1:  Detailed prioritization of more than one UL transmission overlapping with SL transmission is up to UE implementation

[bookmark: _Hlk40270838]TX and RX of multiple PSFCHs
Following is agreements in RAN1#100-e meeting.
	Agreements:
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.



For X value, as Pcmax is determined by the number of the assignment and location of the transmission, currently the condition is rather chicken and egg situation when N is more than 1. Therefore, X=1 in alt 2 is sufficient and it solves chicken and egg situation.
Proposal 2: N is up to UE implementation under N >= 1 in case 1-2 and case 2-2 in simultaneous PSFCH transmissions in a PSFCH TX occasion.

indication of HARQ feedback enable/disable
Following is agreements in RAN1#100-e meeting.
	[bookmark: _Hlk40268830]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.
· [bookmark: _Hlk40270468]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.

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
· 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




For the indication of HARQ feedback enable/disable, we support to use 2nd stage SCI. This information is not necessary for neighbour UEs other than Rx UE. PSFCH location is corresponding to the information of L1 source ID indicated by 2nd stage SCI. Then UEs other than Rx UE cannot identify PSFCH location even if indication of HARQ feedback enable/disable is in 1st stage SCI [2]. 
For No HARQ feedback in 2nd SCI format A, in usual case, No HARQ feedback is not operated with Zone ID and Communication range requirement. However, 2nd SCI format A is long SCI, additional 1 bit to indicate No HARQ feedback would be no significant issue. We are ok with either to support NO HARQ feedback case in 2nd SCI format A.
Proposal 3: Indication of HARQ feedback enable/disable is conveyed in the 2nd SCI format B.

PSFCH occasion 
 In TS 38.213 [1], PSFCH transmission in the resource pool is defined follows.
	If a UE receives a PSSCH in a resource pool and a ZYX field in a SCI format 0_2 scheduling the PSSCH reception indicates to the UE to report HARQ-ACK information for the PSSCH reception [5, TS 38.212], the UE provides the HARQ-ACK information in a PSFCH transmission in the resource pool. The UE transmits the PSFCH in a first slot that includes PSFCH resources and is at least a number of slots, provided by MinTimeGapPSFCH, of the resource pool after a last slot of the PSSCH reception.   
A UE is provided by rbSetPSFCH a set of  PRBs in a resource pool for PSFCH transmission in a PRB of the resource pool. For a number of  sub-channels for the resource pool, provided by numSubchannel, and a number of  PSSCH slots associated with a PSFCH slot, provided by periodPSFCHresource, the UE allocates the  PRBs from the  PRBs to slot   and sub-channel , where , , , and the allocation starts in an ascending order of  and continues in an ascending order of . The UE expects that  is a multiple of . 



For periodicity of a resource pool is defined follows in [1].
	A UE is provided by locationAndBandwidth-SL a BWP for SL transmissions (SL BWP) with numerology and resource grid determined as described in [4, TS38.211]. For a resource pool within the SL BWP, the UE is provided by numSubchannel a number of sub-channels where each sub-channel includes a number of contiguous RBs provided by subchannelsize. The first RB of the first sub-channel in the SL BWP is indicated by startRB-Subchannel. Available slots for a resource pool are provided by timeresourcepool and occur with a periodicity provided by 'periodResourcePool'. For an available slot without S-SS/PSBCH blocks, SL transmissions can start from a first symbol indicated by startSLsymbols and be within a number of consecutive symbols indicated by lengthSLsymbols. For an available slot with S-SS/PSBCH blocks, the first symbol and the number of consecutive symbols is predetermined. 



Two points need to be clarified.
First point is the meaning of “in the resource pool”. If it means “in the resource pool period”, PSFCH transmission should be reset on each resource pool period. Some PSFCH resource is wasted. If it means just “in the resource pool” PSFCH can be transmitted across the resource pool periods. We propose to clarify the second interpretation.
Second point is relation of the period of resource pool and the period of PSFCH resource. There can be following alternatives shown in figure 1. In all alternatives, PSFCH can be transmitted across the resource pool periods as proposed in the first point.
Alt 1: The number of SL slots in a resource pool period is only multiple of the period of PSFCH resource.
Alt 2: The number of SL slots in a resource pool period can be not multiple of the period of PSFCH resource.
[bookmark: _Hlk37356388]	Alt 2-1: The last X slots where X is"(the number of SL slots in a resource pool) mod (the period of PSFCH resource)", are orphan slots. Rx UE doesn’t transmit PSFCH corresponding to PSSCH on orphan slots. PSFCH location is calculated form the start of a resource pool period.
    Alt 2-2: The period of PSFCH resource are logically continued until the slot#0 of SFN#0 of serving cell or DFN#0 depending on the usage of the serving cell timing reference, Before slot#0 of SFN 0 or DFN 0, the last Y slots, where Y is "(the number of SL slots in all SFN) mod (the period of PSFCH resource)", are orphan slots.
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Figure 1 The relation of the period of resource pool and the period of PSFCH resource.

In Alt1, some slot should not be (pre-)configured in the resource pool if the number of SL enabling slots is not multiple of the period of PSFCH resource. It wastes SL slots in every resource pool period. Then Alt 2 has merit to resource usage of SL. 
For comparison between Alt 2-1 and Alt 2-2, the number of orphan slots of Alt 2-1 is larger than Alt 2-2. However, Alt 2-1 has merit on that PSFCH location could be calculated based on the start of the resource pool period. In Alt 2-2, the location of PSFCH slot should be calculated based on slot#0 of SNF0or DFN0. The calculation complexity of Alt 2-1 is lower than it of Alt 2-2.  The orphan slots without corresponding PSFCH could be used for initial transmission with blind retransmission. From above observation, we propose to support Alt 2-1.
Proposal 4: PSFCH can be transmitted across the resource pool periods. 
Proposal 5: The number of SL slots in a resource pool period can be not multiple of the period of PSFCH resource. The last (the number of SL slots in a resource pool mod the period of PSFCH resource) slots are orphan slots. Rx UE doesn’t transmit PSFCH corresponding to PSSCH on orphan slots.  PSFCH location is calculated form the start of a resource pool period.
Conclusion
In this contribution we discussed handling SL and UL transmissions, TX and RX of multiple PSFCHs, Indication of HARQ feedback enable/disable and PSFCH occasions. Based on the discussions, we have following proposals,
Proposal 1:  Detailed prioritization of more than one UL transmission overlapping with SL transmission is up to UE implementation
Proposal 2: N is up to UE implementation under N >= 1 in case 1-2 and case 2-2 in simultaneous PSFCH transmissions in a PSFCH TX occasion.
Proposal 3: Indication of HARQ feedback enable/disable is conveyed in the 2nd SCI format B.
Proposal 4: PSFCH can be transmitted across the resource pool periods. 
Proposal 5: The number of SL slots in a resource pool period can be not multiple of the period of PSFCH resource. The last (the number of SL slots in a resource pool mod the period of PSFCH resource) slots are orphan slots. Rx UE doesn’t transmit PSFCH corresponding to PSSCH on orphan slots.  PSFCH location is calculated form the start of a resource pool period.
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