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Introduction  
In this contribution, we discuss about the relevant topics of physical layer procedure for NR V2X sidelink (SL) and provide our proposals and views on the topics
Layer-1 ID for NR V2X 
It was agreed to introduce layer-1 destination ID, source layer-1 ID and HARQ process ID in NR SL physical layer, and those layer-1 IDs are conveyed via PSCCH for the purpose of layer-1 packet filtering and the HARQ combining. For the HARQ combining, both layer-1 source ID and HARQ process ID are conveyed via PSCCH (in SCI) since both different HARQ processes and different transmitter UEs should be identified via these layer-1 IDs, when considering HARQ combining and asynchronous HARQ operation. 
Given that there can be many unicast/groupcast connections between V2X UEs within a certain V2X communication range, there might be potential collisions of layer 1 ID during the sidelink transmission/reception where different Tx UEs may select same layer-1 ID due to shorten layer-1 ID pool, and it accordingly results in miss PSSCH detection, HARQ feedback and interference. The false alarm of UE ID detection issues needs to be carefully studied. 
In higher layer, for the connection management purpose, multiple SL link connections (e.g. layer-2 links) for unicast/groupcast will be established. In LTE D2D, one-to-one layer 2 link between UE 1 and UE 2 was identified via the combination of Layer-2 IDs of UE1 and UE2. SL physical layer need to derive the layer-1 link ID, which represents the link identification between UEs, via the combination of destination/source IDs (from layer-2), HPN, zone-ID and/or time varying information (e.g. slot/symbol index) etc. to solve the false alarm of UE ID detection issues.
Therefore, RAN1 should discuss how to generate layer-1 link ID for the subsequent SL physical layer operations to address the layer-1 ID collision issue particularly in heavy traffic situations.
Proposal 1:	The false alarm issue of UE ID detection needs to be discussed for avoiding the system performance degradation
SL HARQ for NR V2X
In last RAN1 meeting, it has been agreed that the implicit mechanism is used to determine at least frequency and/or code domain resource of PSFCH, within a configured resource pool at least for the case when the PSFCH in a slot is in response to a single PSSCH. When considering the following agreements on PSFCH occasions with a period of N slot(s) (N=1, 2 or 4), there could be N:1 association between PSSCH(s) and a PSFCH for SL HARQ feedback, particularly the Case 3 (i.e. PSFCH TX with multiple HARQ feedback to the same UE). That is, if the Case 3 is supported, the multiple SL HARQ feedback bits associated multiple PSSCHs to the same UE can be transmitted in one PSFCH in a same slot and thus, the PSFCH resource allocation in frequency/code domain should be implicitly determined so that it avoids the potential PSFCH resource collisions. As discussed in [2], we basically support the PSFCH format that can contain the multiple HARQ feedback bits, in order to avoid dropping PSFCH Tx/Rx corresponding to the lower prioritization, providing better system performance particularly for the Case 3(PSFCH TX with multiple HARQ feedback to the same UE) in the agreement. 
Proposal 2:	Support PSFCH TX with multiple HARQ feedback to the same UE (Case 3)
	Agreement [98b-NR-21]:
1. For implicit mechanism for PSFCH resource determination,
0. Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots

1. For implicit mechanism for PSFCH resource determination,
1. In a resource pool, one or multiple PSFCH candidate resources are determined from the starting sub-channel index and slot index used for the corresponding PSSCH
0. Within the determined PSFCH candidate resources, PSFCH resource for actual transmission is selected based on at least the following parameters
0. For unicast and groupcast HARQ feedback Option 1,
0. FFS: L1-source ID (i.e., the ID of TX UE) indicated by SCI
0. For groupcast HARQ feedback Option 2,
1. member ID (i.e., the “identifier” agreed in RAN1#97 to distinguish each RX UE in a group for Option 2 groupcast HARQ feedback)
1. FFS: L1-source ID (i.e., the ID of TX UE) indicated by SCI

1. For a PSFCH format,
2. In the symbols that can be used for PSFCH transmissions in a resource pool, a set of frequency resources is (pre-)configured for the actual use of PSFCH transmissions (i.e., PSFCH transmissions do not happen in other frequency resources).
0. This (pre)configuration includes the case where all the frequency resources in a resource pool are available for the actual PSFCH transmission.
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[bookmark: _Ref16864654]Figure 1. Example of implicit PSFCH resource allocation
For the implicit PSFCH resource allocation, RAN1 has intensively discussed and made some agreements as seen above during last RAN1 meeting and email discussion. However, we still have several remaining issues that need to complete the PSFCH resource allocation as seen FFS. One of remaining issues is whether or not to support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots. In our view, it is shown in Figure 1 there is a simple example of PSFCH resource allocation in frequency domain for the remaining issue. The PSFCH occasion is configured in every two slots (i.e. N=2), resulting 2:1 slot timing association between PSSCH/PSCCH and PSFCH. In this example, there are three PSSCH/PSCCH receiving UEs who need to perform the SL HARQ feedback (via PSFCH) to Tx UE(s) in a same slot (i.e. slot#2), and it is assumed that the lowest PRB/subchannel index allocated for a PSSCH is used at least for PSFCH PRB determination in a frequency domain. In addition, in order to avoid PSFCH frequency resource collision between UE 2 and UE 3, who have the same lowest RB/subchannel index in both slot#0 and slot#1, respectively, the slot index scheduled for PSSCH are also considered. As a result, UE 2 and UE3 can have different PSFCH PRB with a offset value which is determined by parameters related to for example PSSCH/PSCCH and PSFCH slot association (e.g. ), and the number of PRB per a subchannel (e.g. ) in this example. Note that the offset for UE 3 should not be larger than number of PRB per a subchannel () since it can be collided with the PSFCH resource between UE 1 and UE 3 when the associated PSSCH/PSCCH for UE 1 and UE3 are scheduled as seen in Figure 1. With this baseline, SL layer-1 ID/slot index can be additionally considered for the determination of PSFCH frequency resource so that it allows the frequency hopping across PSFCH occasions in time domain to provide the frequency diversity gain for reliable PSFCH reception. In case of PSFCH resource allocation for groupcast, the Rx UE ID in a group can be also used to distinguish each Rx UE’s PSFCH frequency resource. 
Proposal 3:	PSFCH resource for actual transmission is selected based on at least the following parameters
· For unicast and groupcast HARQ feedback Option 1,
· L1-source ID (i.e., the ID of TX UE) indicated by SCI
· For groupcast HARQ feedback Option 2,
· member ID (i.e., the “identifier” agreed in RAN1#97 to distinguish each RX UE in a group for Option 2 groupcast HARQ feedback)
· L1-source ID (i.e., the ID of TX UE) indicated by SCI
For groupcast HARQ feedback, it was discussed whether all or subset of Rx UEs share a PSFCH for option 1 and option 2. We think it brings unnecessary Tx UE complexity, system overhead (e.g. PSFCH resource) and impacts reliability of HARQ feedback particularly for option 2 case, and it is unclear how much performance benefits can be obtained with the expense. Therefore, if there is no much performance benefit from this operation, it is desirable to configure for all Rx UEs either option 1 or option 2 for groupcast HARQ feedback.
Proposal 4:	For groupcast HARQ feedback, either option 1 or option 2 for all Rx UEs in a group can be configured
Conclusion
[bookmark: _GoBack]This contribution discusses the HARQ mechanism for NR V2X and makes the following proposal: 
Proposal 1:	The false alarm issue of UE ID detection needs to be discussed for avoiding the system performance degradation
Proposal 2:	Support PSFCH TX with multiple HARQ feedback to the same UE (Case 3)
Proposal 3:	PSFCH resource for actual transmission is selected based on at least the following parameters
· For unicast and groupcast HARQ feedback Option 1,
· L1-source ID (i.e., the ID of TX UE) indicated by SCI
· For groupcast HARQ feedback Option 2,
· member ID (i.e., the “identifier” agreed in RAN1#97 to distinguish each RX UE in a group for Option 2 groupcast HARQ feedback)
· L1-source ID (i.e., the ID of TX UE) indicated by SCI
Proposal 4:	For groupcast HARQ feedback, either option 1 or option 2 for all Rx UEs in a group can be configured
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