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Introduction
The paper [1] presented in 3GPP RAN #86 meeting summarized some Rel-16 V2X remaining issues that RAN1 needs to focus on in RAN1 #100. In this paper, we discuss remaining issues for physical layer procedures and provide text proposals. Some of remaining issues related to physical layer procedures are copied in Table 1.
Table 1. Remaining issues related to Rel-16 V2X physical layer procedures
	Category
	Remaining issue in RAN1
	RAN2 impact

	PHY 
Layer
Procedure
	B1
	 Details of “when to prioritize which transmission” in case of simultaneous transmission of UL and SL across difference carriers
	Depends on the outcome of RAN1 discussion

	
	B2
	Details on PSFCH candidate resource determination
	No

	
	B3
	Whether or not to introduce restriction on the size of group in groupcast HARQ feedback option 2 
	Depends on the outcome of RAN1 discussion

	
	B4
	Details of calculating TX-RX distance for groupcast HARQ feedback option 1
	Yes

	
	B5
	Details of transmission power of PSCCH
	No

	
	B6
	How to derive reference PSSCH DMRS power for SL pathloss estimation
	No

	
	B7
	Details of sidelink CSI measurement
	No

	
	B8
	Contents of 2nd SCI format, including down-selection of the following options:
· Option 1: The same 2nd stage SCI format is used for groupcast HARQ feedback option 1 and option 2.
· SCI indicator to indicate between groupcast Option 1 and groupcast Option 2 is in the 2nd-stage SCI.
· Option 2: Different 2nd stage SCI formats are used in groupcast HARQ feedback option 1 and option 2.
· 1st stage SCI indicates which format is used.
	No



The majority of the above issues have been resolved with some details left open. In this contribution, we provide proposals to address those details.
Details of transmission power of PSFCH
In RAN1 100-b-e meeting, the issue of determining transmission power were extensively discussed. The following agreements are reached.
Agreement
Proposal 1-1: 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.
Proposal 1-2: For the prioritization between PSFCH TX and PSFCH RX,
· When the UE is required to transmit more than one PSFCH, the highest priority of the associated PSCCH/PSSCH is used for prioritization of the PSFCH transmission.
· When the UE is required to receive more than one PSFCH, the highest priority of the associated PSCCH/PSSCH is used for prioritization of the PSFCH reception.

Based on this, there are still two remaining issues, which should be resolved this meeting.
1. Minimum number of X PSFCH to be multiplexed at the same time when OLPC is configured/supported.
2. Number of PSFCH to be multiplexed and the prioritization rule when OLPC is not configured/supported.
For 1., Alt1 can lead to very complicated specification and implementation. In particular, for the same number of PSFCH, depending on the RB locations combination, we can end up with power limited or not power limited cases. In order to achieve Alt1, UE would be mandated to exhaustively search for all combination of X PSFCHs and choose the one that has the largest PCMax. That would introduce extra processing burden on the UE without justifiable benefit. Hence the simplest option would be Alt 2.
[bookmark: _Ref40341418][bookmark: _Toc40460759]Proposal 1: Adopt Alt 2, X = 1.
On 2., the current agreement only captures UE behaviour in the case  is configured. As it is already agreed that DL based OLPC is not mandatory, UE behaviour when  is no configured also need to be specified. The same principle as in Proposal 1-1 can be reused, replacing  by. In that case, total power is always limited if and only if Nreq > 1. The rule is further simplified as follows
When the UE supports up to Nmax,psfch simultaneous PSFCH transmissions in a PSFCH TX occasion and the 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 field value in a PSFCH TX occasion as follows: 
Case 1: When Nreq=1 and  is not configured, N = 1
Case 2: When Nreq>1 and  is not configured, N is up to UE implementation under min(Nmax,psfch, Nreq) > N >= X
[bookmark: _Toc40460760]Proposal 2: 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=1 and  is not configured, N = 1
· Case 2: When Nreq>1 and  is not configured, N is up to UE implementation under min(Nmax,psfch, Nreq) > N >= X
The last aspect is about defining behaviour when the priority of two PSFCH transmissions is equal. This is a common case as most transmissions would have the same priority. In NACK-only feedback, the absence of feedback would be interpreted as positive acknowledgement by the UE that requested feedback and the packet will not be retransmitted, leading to performance loss. In ACK/NACK feedback, the absence of feedback is interpreted as NACK and the packet would be retransmitted. Therefore, we propose to prioritize transmitting the PSFCH for NACK-only feedback over PSFCH for ACK/NACK feedback when both are associated with PSSCHs of equal priority.
[bookmark: _Toc40460761]Proposal 3: Transmissions of PSFCH for NACK-only feedback are prioritized over transmissions of PSFCH for ACK/NACK feedback when both are associated with PSSCHs of equal priority.
Second-stage SCI Formats
Another open issue needed to be addressed this meeting is finalizing second stage SCI format.
Agreement:
· For groupcast HARQ feedback, SCI explicitly indicates either Option 1 or Option 2 is to be used.
Working assumption:
· For unicast, the following CSI reporting is supported based on non-subband-based aperiodic CSI reporting mechanism assuming no more than 4-port:
· CQI
· RI
· PMI
· CSI reporting can be enabled and disabled by configuration.
· It is supported to configure a subset of the above metric for CSI reporting.
· There is no standalone RS transmission dedicated to CSI reporting in Rel-16
· NR sidelink CSI strives to reuse the CSI framework for NR Uu.
Discuss details during WI phase
Agreement
Proposal 3-1: 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

Proposal 3-2: 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

Proposal 3-2A: 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.
· [bookmark: _Hlk40213977]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.

The open questions in this topic are
1. Whether No HARQ feedback mode can use 2nd SCI format A. This should be supported since it is simplest to have the same format be used for the same feedback type and cast type. There is also no need to switch SCI formats to enable/disable feedback. 
2.  Whether HARQ-ACK information includes only NACK mode can use 2nd SCI format B. This should not be the case, since the other format should be used.

[bookmark: _Toc40460762]Proposal 4: 2nd SCI format A (the format with location information) is used when HARQ feedback is not requested for NACK-only feedback.
[bookmark: _Toc40460763]Proposal 5: 2nd SCI format B (the format without location information) is not used for NACK-only feedback.

3. How to determine M_ID in the equation for the PSFCH resource index
a. Option 1: Based on L1 ID(s)
b. Option 2: An explicit indication in SCI

The decision on what value to use for M_ID, 0 or ID from higher layers, depends on the cast type. For unicast (and groupcast type 1) M_ID = 0; whereas for groupcast type 2, M_ID is the ID value indicated by higher layers. There is no ID space separation based on cast type. Furthermore, the L1 ID is a subset of the L2 ID, which increases the likelihood of ID collisions. Explicit indication in SCI avoid these two issues and the simplest approach.

[bookmark: _Toc40460764]Proposal 6: M_ID in the equation for the PSFCH resource index is determined based on explicit indication in SCI.

4. How the indication of HARQ feedback enable/disable is conveyed. We should maintain maximum flexibility for all operation modes that support HARQ feedback. This includes groupcast option 1, option 2 and unicast. For this reason, either Option 1 should be adopted.

[bookmark: _Toc40460765]Proposal 7: the indication of HARQ feedback enable/disable is conveyed in the 1st SCI
Prioritization of Uplink and Sidelink 
The following working assumption from RAN1 #100bis-e defines a general framework for prioritization of multiple overlapping uplink and sidelink transmissions:
 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
In addition to using the maximum priority, some other factors need to be considered for UL transmissions: multiplexing of uplink transmissions, uplink cancellation due to prioritization, and uplink cancellation indication. The order of how these factors are considered in addition to prioritization with sidelink will affect which transmission is prioritized.
Figure 1 illustrates the case where UCI would be multiplexed on PUSCH, but PUSCH overlaps with a sidelink transmission. In this case, whether multiplexing takes places before or after comparison with sidelink priority would impact whether PUCCH is transmitted or whether sidelink is canceled. For UCI to be multiplexed on PUSCH, both have to be of the same priority; otherwise, one of PUCCH or PUSCH would cancel the other. Therefore, it is reasonable to assume that either both the PUCCH and PUSCH are more important than the sidelink transmission or both are less important than the slide transmission. In such a case, the decision to multiplex can be considered before comparing priority with sidelink.
[bookmark: _Toc40460766]Proposal 8: The decision of whether to multiplex UCI on PUSCH is performed before prioritization with a sidelink transmission, subject to UE processing timeline that is defined with respect to the earliest transmission.
[image: ]
[bookmark: _Ref40294173]Figure 1: Multiplexing UCI on PUSCH and prioritization with a sidelink transmission
The second consideration is whether to apply prioritization within uplink transmissions before or after prioritization with the sidelink transmission. Figure 2 provides an example of a case where if prioritization between uplink transmissions is performed first, then both the high priority PUSCH and the sidelink transmissions could take place. On the other hand, if prioritization with sidelink is performed first and sidelink priority is the lowest, only the high priority PUSCH will be transmitted. Cancellation of a low priority UL transmission by a higher priority transmission leaves many aspects up to UE implementation. For example, the low priority UL transmission could be fully or partially cancelled. The simplest approach is to perform prioritization between SL and UL independently of prioritization within UL. This would also replicate the outcome of the case when only one of the UL transmissions is present
[bookmark: _Toc40460767]Proposal 9: Prioritization of uplink transmissions with a sidelink transmission is performed before prioritization among the uplink transmissions, subject to UE processing timeline that is defined with respect to the earliest transmission.

[image: ]
[bookmark: _Ref40296085]Figure 2: Prioritization between UL transmissions and prioritization with a sidelink transmission
The last case is that of cancelled uplink transmissions. For example, a high priority PUSCH could be cancelled by ULCI as shown in  Figure 3. If cancellation of the high-priority PUSCH is accounted for before prioritization with sidelink, then the sidelink transmission could take place. Otherwise, the low-priority PUSCH transmission would be performed. ULCI can partially cancel a transmission and, similar to one UL transmission cancelling another, some details are left to UE implementation. Therefore, and in line with the previous case, we propose to perform prioritization between SL and UL independently of cancellation by ULCI, also replicating the behaviour when ULCI is not present. 

[image: ]
[bookmark: _Ref40298224]Figure 3: Cancellation of uplink transmissions and prioritization with a sidelink transmission
[bookmark: _Toc40460768]Proposal 10: Prioritization of uplink transmissions with a sidelink transmission is performed before the cancellation of the uplink transmission by ULCI, subject to UE processing timeline that is defined with respect to the earliest transmission.
There is also a general consideration needed for all prioritization whether it is two overlapping transmissions or multiple ones: the timeline is measured from the earliest transmission among overlapping ones. This is also done in Uu, e.g. in multiplexing. 
[bookmark: _Toc40460769]Proposal 11: Prioritization between SL and UL is subject to UE processing timeline that is defined with respect to the earliest transmission
Feedback Type
The current RAN1 specifications leaves decision of when to send feedback up to higher layers [6]:
[bookmark: _Toc29894885][bookmark: _Toc29899184][bookmark: _Toc29899602][bookmark: _Toc29917338][bookmark: _Toc36498213]16.3	UE procedure for reporting HARQ-ACK on sidelink 
A UE can be indicated by an SCI format scheduling a PSSCH reception, in one or more sub-channels from a number of  sub-channels, to transmit a PSFCH with HARQ-ACK information in response to the PSSCH reception. The UE provides HARQ-ACK information that includes ACK or NACK, or only NACK.
A UE can be provided, by periodPSFCHresource, a number of slots in a resource pool for a period of PSFCH transmission occasion resources. If the number is zero, PSFCH transmissions from the UE in the resource pool are disabled.  
A UE may be indicated by higher layers to not transmit a PSFCH in response to a PSSCH reception [11, TS 38.321].
However, current RAN2 specifications only instructs the UE to generate acknowledgement without distinguishing between feedback options [7]:
1> if HARQ feedback is enabled by the SCI: 
2> if HARQ feedback corresponding to this TB is configured with [a separate PSFCH resource]; or 
2> if HARQ feedback corresponding to this TB is configured with [a shared PSFCH resource] and the communication range calculated with the location information of the associated Sidelink transmission information according to TS 38.331 is smaller or equal to the communication range indicated in the associated Sidelink transmission: 
3> instruct the physical layer to generate acknowledgement(s) of the data in this TB. 
An update to specification is necessary to define that HARQ-ACK information in groupcast option 1 includes only NACK.
[bookmark: _Toc37430436][bookmark: _Toc40460770]Proposal 12: Adopt the following TP to define when HARQ-ACK information that includes only NACK is used
----------------------------------------------------begin text proposal for 38.213----------------------------------------------------
16.3	UE procedure for reporting HARQ-ACK on sidelink 
A UE can be indicated by an SCI format scheduling a PSSCH reception, in one or more sub-channels from a number of  sub-channels, to transmit a PSFCH with HARQ-ACK information in response to the PSSCH reception. The UE provides HARQ-ACK information that includes ACK or NACK, or only NACK. For groupcast with feedback option 1, HARQ-ACK information includes only NACK.
-----------------------------------------------------end text proposal for 38.213-----------------------------------------------------
Conclusions 
Proposal 1: Adopt Alt 2, X = 1.
Proposal 2: 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=1 and  is not configured, N = 1
· Case 2: When Nreq>1 and  is not configured, N is up to UE implementation under min(Nmax,psfch, Nreq) > N >= X
Proposal 3: Transmissions of PSFCH for NACK-only feedback is prioritized over transmission of PSFCH for ACK/NACK feedback when both are associated with PSSCHs of equal priority.
Proposal 4: 2nd SCI format A (the format with location information) is used when HARQ feedback is not requested for NACK-only feedback.
Proposal 5: 2nd SCI format B (the format without location information) is not used for NACK-only feedback.
Proposal 6: M_ID in the equation for the PSFCH resource index is determined based on explicit indication in SCI.
Proposal 7: the indication of HARQ feedback enable/disable is conveyed in the 1st SCI
Proposal 8: The decision of whether to multiplex UCI on PUSCH is performed before prioritization with a sidelink transmission, subject to UE processing timeline that is defined with respect to the earliest transmission.
Proposal 9: Prioritization of uplink transmissions with a sidelink transmission is performed before prioritization among the uplink transmissions, subject to UE processing timeline that is defined with respect to the earliest transmission.
Proposal 10: Prioritization of uplink transmissions with a sidelink transmission is performed before the cancellation of the uplink transmission by ULCI, subject to UE processing timeline that is defined with respect to the earliest transmission.
Proposal 11 Prioritization between SL and UL is subject to UE processing timeline that is defined with respect to the earliest transmission
[bookmark: _GoBack]Proposal 12: Adopt the following TP to define when HARQ-ACK information that includes only NACK is used 
----------------------------------------------------begin text proposal for 38.213----------------------------------------------------
16.3	UE procedure for reporting HARQ-ACK on sidelink 
A UE can be indicated by an SCI format scheduling a PSSCH reception, in one or more sub-channels from a number of  sub-channels, to transmit a PSFCH with HARQ-ACK information in response to the PSSCH reception. The UE provides HARQ-ACK information that includes ACK or NACK, or only NACK. For groupcast with feedback option 1, HARQ-ACK information includes only NACK.
-----------------------------------------------------end text proposal for 38.213-----------------------------------------------------
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