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Introduction
This contribution discusses the following issue on physical layer procedures for sidelink in NR V2X.
- Groupcast option 1 (NACK only) without the distance-based operation 
- PSFCH occasion
Discussion
 Groupcast option 1 (NACK only) without the distance-based operation 
The conclusion on the Groupcast option 1 (i.e., NACK only feedback) when Zone ID or Communication range requirement is not provided in RAN1#101-e is follows.
	Conclusion:
· It is feasible from L1 signaling perspective to use Groupcast option 1 (i.e., NACK only feedback) when Zone ID or Communication range requirement is not provided, if RAN2 decides to support this operation.
· No action in RAN1 unless RAN2 informs RAN1 about their decision (to support or not)
· Note that if RAN2 decides to support it, RAN1 needs to further discuss 



The agreements in RAN2 in LS[2] are follows and RAN2 supports Groupcast option 1 (i.e., NACK only feedback) when Zone ID or Communication range requirement is not provided. In addition, the case of group size is greater than the number of candidate PSFCH resource is also HARQ option 1.

	Agreements on groupcast HARQ:
1: 	When TX UE enabled distance-based HARQ feedback by a SCI but RX UE’s location information is not available, RX UE sends HARQ feedback according to the decoding status of the MAC PDU.
2:	For sidelink groupcast option1, TX UE can enables HARQ feedback without the distance-based operation when range configuration for sidelink logical channel or zone_id is not (pre-)configured.
3: 	The following additional condition is needed for HARQ option1:
	- The group size is greater than the number of candidate PSFCH resources associated with the selected PSSCH resource.



The relation among use case, application layer separation, range configuration availability and the number of candidate resource can be summarized as following table. Now the question is what 2nd SCI format is used for yellow marked part respectively.
	Use case examples
	Sensor sharing
	Platooning, cooperative adaptive cruise control

	Application layer group handling in TS23.287
	Application Layer connection-less group
	Application Layer managed group

	Condition
	When range configuration for sidelink logical channel or zone_id is configured
	When range configuration for sidelink logical channel or zone_id is not configured
	The group size is not greater than the number of candidate PSFCH resources.
	The group size is greater than the number of candidate PSFCH resources.

	SCI format
	SCI format 2-B
	?
	SCI format 2-A
	?

	HARQ feedback
	NACK only
	NACK only
	ACK and NACK
	NACK only



The SCI format for yellow marked part, we see two possibilities. 
Option 1) When application layer connection-less group is used, SCI format 2-B is used. Zone ID and/or Communication range requirement field in SCI format 2-B has "null" when these are not configured. When application layer managed group is used, SCI format 2A is used. "ACK and NACK" or "NACK" only are distinguished within SCI format 2-A. One of the realizations would be reserved case in cast type indicator is used for NACK only.
Option 2) Regardless of application layer connection-less group or application layer managed group, SCI format 2A is used when NACK only case. "ACK and NACK" or "NACK" only are distinguished within SCI format 2-A. One of the realizations would be reserved case in cast type indicator is used for NACK only indication.
We think application layer connection-less group or application layer managed group can be distinguished by destination ID. To use SCI format 2-A as much as possible can minimize the signalling overhead. Therefore, we propose to take option 2. As the realization, reserved case in cast type indicator is used for NACK only indication would be straight forward. Therefore, we propose following.

Proposal 1: Regardless of application layer connection-less group or application layer managed group, SCI format 2A is used when NACK only case. In SCI format 2A, reserved case in cast type indicator is used for NACK only indication. 

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 the HARQ feedback enabled/disabled indicator field in an associated SCI format 2-A or a SCI format 2-B has value 1 [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 2: PSFCH can be transmitted across the resource pool periods. 
Proposal 3: 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 from the start of a resource pool period.
Conclusion
In this contribution we discussed Groupcast option 1 (NACK only) without the distance-based operation and PSFCH occasions. Based on the discussions, we have following proposals,
Proposal 1:  Regardless of application layer connection-less group or application layer managed group, SCI format 2A is used when NACK only case. In SCI format 2A, reserved case in cast type indicator is used for NACK only indication. 
Proposal 2: PSFCH can be transmitted across the resource pool periods. 
[bookmark: _GoBack]Proposal 3: 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 from the start of a resource pool period.
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