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Introduction
In this contribution, we will discuss the remaining issues related to physical layer procedure of Rel-16 NR-V2X. 
Discussion
1.1 PSFCH related issues
It was agreed in RAN1#100bis-e that:
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.

An open issue is how to determine the value X. In our view, Alt 2: X=1 is preferred. 
It is up to UE implementation to select N (where N>=X) PSFCH for transmission in case the total TX power of PSFCH is larger than the maximum transmission power. If Alt 1 is selected, i.e., X can be the largest value which doesn’t lead to the power limited case, and if UE select N which is larger than X, that will cause power limitation of each PSFCH, and will result in lower transmission power of each PSFCH and pool performance accordingly. 
Proposal 1: Alt 2: X=1 is preferred. 

1.2 How to indicate option1/option 2 of groupcast HARQ feedback
The following was agreed in RAN1#100bis-e:

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

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.

Agreements: Send an LS to RAN2 regarding HARQ operations
· RAN1 informs RAN2 that RAN1 discussed whether to support mixing blind and feedback-based HARQ retransmissions of a TB and RAN1 agreed that this is an issue RAN2 needs to make decision.

Firstly, we need to clarify the difference between groupcast HARQ feedback option 1 and option 2. There is the following description of SL HARQ feedback in TR 37.985:
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6.2.4	Sidelink HARQ
NR-V2X supports HARQ based on transmission of ACK/NACK (or DTX) for sidelink unicast and groupcast services, as well as a NACK-only HARQ scheme particular to groupcast services. In addition, it supports blind re-transmission schemes, which are described in sections 6.3.2.1 and 6.3.2.2 on resource allocation modes 1 and 2, respectively.
 “
For groupcast HARQ feedback option 1, NACK-only is used. For groupcast HARQ option 2, both NACK and ACK can be feedback. The parameters “Zone ID” and “Communication range requirement” carried in 2nd stage SCI can be used for groupcast HARQ feedback option 1, but not necessary. 
Furthermore, the groupcast HARQ feedback options was discussed in RAN2 and an LS was sent to RAN1 [1]:
“Groupcast HARQ options:
· Groupcast HARQ option 2 can be selected only when the following conditions are met:
· The V2X layer passes the group size and the member ID to the AS layer; and
· The group size is not greater than the number of candidate PSFCH resources associated with the selected PSSCH resource.
· Which HARQ option is used for groupcast is up to the MAC layer of TX UE (even though the V2X layer passes the group size and the member ID to the AS layer.)
· If the V2X layer dose not pass the group size and the member ID to the AS layer, UE selects Option 1 for HARQ feedback if LCH is HARQ FB enabled. Whether we need additional condition for HARQ option1 is to be further discussed.
· UE does not report the group size to NG-RAN.
· A TX UE can use distance HARQ feedback only when the TX UE’s location is available (as agreed in RAN1). When the TX UE’s location is not available, TX UE enables HARQ feedback without the distance-based operation.
”
According to the highlight part, which HARQ feedback option will be used depends on MAC layer. For connection-based groupcast, groupcast feedback option 1 can also be used even there is no distance information since the group members knows whether to do feedback or not based on group ID in the SCI. Therefore, we think that groupcast feedback option 1 can be used with or without distance information.
Proposal 2: 2nd SCI format A is used to indicate groupcast feedback with NACK only, not used for no feedback case. 
Proposal 3: 2nd SCI format B is also used to indicate groupcast feedback with NACK only. 

The LS [1] also asks whether cast type is indicated in SCI. Cast type should be known by RX UE to obtain the correct resource for PSFCH transmission. If cast type is only carried in MAC CE, it cannot differentiate the cast type if the data packet is not decoded correctly. That will cause unnecessary/false HARQ feedback to TX UE. Therefore, the cast type in SCI is more useful to promise the right behavior for RX UE. Furthermore, this indication should be carried in 2nd SCI. 
Proposal 4: Cast type is included in 2nd SCI to differentiate between unicast and groupcast. 

For HARQ feedback enable/disable indication, we prefer to put it in 1st SCI. It is only 1 bit and cannot increase the payload size of 1st SCI much. Furthermore, considering forward compatibility, this information in 1st SCI can be used to assist UE’s resource selection or coordination. For example, a sensing UE can exclude a resource if the resource will result in a PSFCH transmission which will collide with another UE. This mechanism is not supported in Rel-16, but may be considered/enhanced in later release.  If it is carried in 2nd SCI which is not used for sensing, that will require sensing UE to decode 2nd SCI to implement this feature.
Proposal 5: HARQ feedback enable/disable is indicated in 1st SCI. 

1.3 Simultaneous transmission of UL and multiple SL
The following was agreed in RAN1#100bis-e：
 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
 Agreements:
· If a UE is capable of simultaneous transmissions on UL and SL operating a Pcmax constraint, the prioritization rule between UL TX and SL TX for power sharing reuses the prioritization rule for dropping.
 
For the case that UL and PL prioritization for dropping, the working assumption can be applied. For example, considering the case that NR SL, LTE SL and UL transmission overlap in time domain, the highest priority of SL and UL can be used for comparison to determine which one should be dropped. If SL has higher priority, UL is dropped. And the comparison of NR SL and LTE SL belongs to the coexistence scope. 
While for the case of power sharing, we think the working assumption cannot be applied. For example, if NR SL, LTE SL and UL overlap in time domain, and Prio_NRSL < Prio_thd, and Prio_LTESL > Prio_thd. If following the working assumption, the highest priority of SL is used for comparison, then the power sharing should be promised for each transmission in the following order: NR SL > LTE SL > UL. While since UL is prioritized over LTE SL, the reasonable power sharing should be in the following order: NR SL > UL > LTE SL.
Proposal 6: The working assumption is confirmed for prioritization rule for dropping
Proposal 7: For power sharing between UL and SL: for handling the case where more than one SL and UL transmissions overlap, or more than one UL and SL transmissions overlap, the priority of each transmission is used for comparison to determine the transmission power of each transmission. 

1.4 Power control for PSSCH
According to the CR, the power control formula for PSSCH is as follows:
 [dBm]
where  is determined by measured CBR. 
While in LTE-V2X, the power control determined by CBR is only considered in mode 4, not in mode 3. In mode 3, the transmission parameters are determined by eNB. eNB can control the congestion level and avoid transmission collision so that it is reasonable not to consider the CBR restriction in mode 3. We propose the same mechanism to be applied in NR-V2X, i.e., the CBR restriction is limited to mode 2, not in mode 1. 
Proposal 8: The power control formula for PSSCH is as follows, 
 [dBm]
For mode 2,  is set to infinity.

Conclusion
In this contribution, the remaining issues of physical layer procedure are discussed. The following proposals are given to summarize our views.
Proposal 1: Alt 2: X=1 is preferred. 
Proposal 2: 2nd SCI format A is used to indicate groupcast feedback with NACK only, not used for no feedback case. 
Proposal 3: 2nd SCI format B is also used to indicate groupcast feedback with NACK only. 
Proposal 4: Cast type is included in 2nd SCI to differentiate between unicast and groupcast. 
Proposal 5: HARQ feedback enable/disable is indicated in 1st SCI. 
Proposal 6: The working assumption is confirmed for prioritization rule for dropping
Proposal 7: For power sharing between UL and SL: for handling the case where more than one SL and UL transmissions overlap, or more than one UL and SL transmissions overlap, the priority of each transmission is used for comparison to determine the transmission power of each transmission. 
Proposal 8: The power control formula for PSSCH is as follows, 
 [dBm]
For mode 2,  is set to infinity.
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