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1. Introduction
The V2X WI has been approved in RAN#83 meeting [1]. The sidelink physical layer procedures, including the HARQ procedures, CSI acquisition for unicast, and power control, should be defined in Rel-16. 
	· Sidelink physical layer procedures as per the study outcome
· HARQ procedures [RAN1, RAN2]
· CSI acquisition for unicast [RAN1]
· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.
· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.
· Power control [RAN1, RAN2]


In this contribution, we provide our view on some remaining issues on the physical layer procedure for NR sidelink.
2. HARQ 
At the RAN1#100bis e-meeting, the following agreements were reached regarding 2nd SCI format and HARQ enable/disable indication. The term ‘SCI format A’ and ‘SCI format B’ were actually reversed in specification.
	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.


One remaining issue is how to determine M_ID based on reception of 2nd SCI format B. M_ID is informed by high layer for a given groupcast UE group. However, according to SA [2] and RAN2’s LS [3], neither L2 ID nor L1 ID can differentiate the unicast and groupcast transmission modes, and the UE will indicate the cast type for a V2X message to the AS layer. Consequently, only basing on the L1 IDs is not enough to determine the cast type, to derive PSFCH transmission resource correctly. Hence, cast type indication should be conveyed by SCI as well, a simple method for cast type indication is to define different 2nd SCI format per cast type. This is also beneficial for RAN2, as RAN2 already indicated in the LS [3] for the need of cast type information from SCI.
Moreover, the definition of different SCI formats should consider forward compatibility and transmission efficiency. Based on the analysis in companion contribution [4], the size of the 2nd stage SCI of groupcast is larger than that of unicast/broadcast. Some fields are decided only for unicast/groupcast can be omitted for broadcast for better coverage. To obtain better transmission efficiency, the SCI size of groupcast can be independent of others. 
Last but not least, the services used for unicast are diversiform. Considering the forward compatibility, the SCI formats used for unicast and broadcast should be separated, so that any future extension to unicast would never have compatibility issue to broadcast. Therefore, the formats of the 2nd stage SCI can be defined per cast type.
[bookmark: _Ref40358186]Proposal 1: Define 2nd SCI format per cast type. i.e., define 2nd SCI format A for groupcast case, 2nd SCI format B for broadcast case, and 2nd SCI format C for unicast case.
Given the 2nd SCI format indication in the 1st SCI, the RX UE can identify the cast type correctly and derive M_ID automatically for PSFCH resources.
[bookmark: OLE_LINK26][bookmark: _Ref40349462]Proposal 2: UE determines M_ID in the equation for the PSFCH resource index based on 2nd SCI format indication in the 1st SCI and L1 ID.
Another remaining issue is whether ‘No HARQ feedback’ operation is allowed when 2nd SCI format A is used. To answer this question, we have to recall the discussion of other related issues. For TBS determination, to align TBS between (re-)transmissions, the 2nd SCI format may be required to be the same between (re-)transmissions of a TB. On the other side, if mixing HARQ based retransmission and blind retransmission of a TB is applied, an indication of both HARQ ‘enable’ and ‘disable’ for a given TB transmission is needed. This implies that HARQ ‘enable’ and ‘disable’ have to be indicated by a single 2nd SCI format in some cases. Therefore, the following proposal is made.
[bookmark: _Ref23936561][bookmark: _Ref37322187][bookmark: _Ref40349464]Proposal 3: ‘No HARQ feedback’ can be indicated by 2nd SCI format A to allow mixed blind and HARQ based retransmissions for a given TB.
3. CSI acquisition
3.1. CSI reference resource
The CSI reference resource determination has been agreed at the RAN1#100bis e-meeting. 
	Agreements: 
The time and frequency location of the SL CSI reference resource is determined as follows:
· For a given CSI trigger, CSI reference resource in time domain is the slot where the CSI trigger is received
· For a given CSI trigger, CSI reference resource in frequency domain is the PRBs scheduled for the PSSCH in the CSI reference resource slot


One reaming issue is the definition of CQI calculation assumption. In our opinion, the assumption of DL CQI derivation can be largely reused, as shown in the following TP. 
[bookmark: _Ref32600177][bookmark: _Ref40349466][bookmark: _Ref40358202]Proposal 4: For SL CQI derivation, the following assumptions are used: 
-	The first 2 OFDM symbols are occupied by control signaling.
-	The number of PSSCH and DM-RS symbols is equal to 12.
-	The same CP length and SCS configured as for the PSSCH reception.
-	Redundancy Version 0
-	Assume no REs allocated for NZP CSI-RS
-	Assume the same number of DM-RS symbols as that indicated by the SCI triggering CSI report.

---------------------------------------- Start of Draft TP of TS 38.214 --------------------------------
8.5.2.3 CSI reference resource definition
…
If configured to report CQI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving RI:
-	The first 2 OFDM symbols are occupied by control signaling.
-	The number of PSSCH and DM-RS symbols is equal to 12.
-	The same bandwidth part subcarrier spacing configured as for the PSSCH reception
-	The reference resource uses the CP length and subcarrier spacing configured for PSSCH reception 
-	Redundancy Version 0.
-	Assume no REs allocated for NZP CSI-RS.
-	Assume the same number of DM-RS symbols as that indicated by the SCI triggering CSI report. 
---------------------------------------------- End of Draft TP --------------------------------------------
3.2. CSI table determination
It has been agreed in the RAN1#98bis meeting that up to three MCS tables can be configured. However, if CSI reporting is enabled, and if more than one MCS tables are configured, the CSI triggering UE receiving a 4-bit CQI cannot be aware of which CQI table the CQI associated with.
To resolve this issue, it is proposed that RX UE selects a suitable CQI table, and indicated the selected CQI table in the CSI reporting MAC CE. A more detailed discussion can be found in [5].
[bookmark: _Ref40349469]Proposal 5: CSI reporting MAC CE indicates which CQI table the CQI associated with. The selection of the CQI table to be reported is up to the CSI reporting UE.
3.3. MCS adaptation
Based on the SL CSI-RS transmission and CSI report discussion, the CSI (including CQI and RI) report would be appropriate for short-term link adaptation for the following unicast transmission(s) between the UE pairs. Nevertheless, how the TX UE performs link adaptation needs to be further studied.
For MCS adaptation in LTE SL, MCS range per UE speed can be (pre-)configured, and UE can autonomously select MCS within the MCS range for the TB transmission. If the TB cannot fit into the selected/scheduled resource assuming the maximum allowed MCS, UE can request new resources or perform resource reselection. Such a principle can be reused in NR SL at least for groupcast or broadcast transmission. However, for unicast transmission, since CSI feedback has been supported, MCS adaptation based on CSI feedback should be supported, e.g., UE determines MCS for a given TB transmission based on acquired CSI, assuming the determined MCS. If the reserved resource is not large enough, UE can request a new transmission resource or reselect transmission resource.   
To enable the MCS adaptation for unicast transmission based on CSI feedback, a solution with simple specification impact is expected, e.g., UE implementation to determine MCS based on CSI feedback, allowing UE to request/reselect transmission resource after receiving CSI feedback.
[bookmark: _Ref20942300][bookmark: _Ref16771034]Proposal 6: For unicast transmission, MCS adaptation based on CSI report is supported with the following clarification: 
-	UE implementation to decide MCS for a given TB based on CSI report. 
-	UE is triggered to perform resource reselection after receiving CSI report.
4. Power control
4. [bookmark: _Hlk4853979]PSFCH transmission power 
	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.


At the RAN1#100bis e-meeting, above agreements were reached regarding PSFCH transmission power determination. A remaining issue is to decide the lower bound of the value N, i.e., X, when N is selected by UE implementation. In our understanding, the UE implementation can follow either of the following principles to avoid HARQ misunderstanding between UE pairs. 
1) Each PSFCH transmission follows a maximum transmission power constrained by power control formula or P_{CMAX}, then UE tries the best to transmit as many PSFCHs as possible. This principle guarantees the transmission reliability for each PSFCH. 
2) The number of simultaneous transmitted PSFCH reaches a maximum value, and the transmission power of each PSFCH is scaled. This principle avoids dropping any PSFCH. 
If UE decides to adopt the first principle, N should be the largest value, which doesn’t lead to the power limited case; if UE assumes the second principle, N should be approaching to Nmax or Nreq as much as possible. Generally, a smart UE implementation can force N to be equal or larger than the largest value, which doesn’t lead to the power limited case. Regarding whether the lower bound of N needs to be specified or not, our first preference is to leave it up to UE implementation to avoid specification effort, since the smart UE implementation can force the UE to select a proper N even though range limitation of N is not specified.
[bookmark: _Ref40349471][bookmark: _Ref40455143]Proposal 7: In case that selection of N PSFCH transmission is up to UE implementation, the lower bound of N is 1. 
Moreover, the agreements made at the RAN1#100bis e-meeting assumes that P0 is always provided to the UE. However, if a UE is not subject to DL based power control, how the UE determines PSFCH transmission power was not discussed. In such case, the maximum PSFCH transmission power should be P_{CMAX} by transmitting a single PSFCH. Following aforementioned two principles, the UE implementation can decide to scale the maximum transmission power and select more PSFCH transmissions. Therefore, following proposal is made.
[bookmark: _Ref40349472]Proposal 8: When P0 is not provided to the UE, it is up to UE implementation to select N PSFCHs for actual transmission with ascending order of the priority in a PSFCH TX occasion.
---------------------------------------Start of Draft TP of TS38.213-----------------------------------
[bookmark: _Toc29894883][bookmark: _Toc29899182][bookmark: _Toc29899600][bookmark: _Toc29917336][bookmark: _Toc29894880][bookmark: _Toc29899179][bookmark: _Toc29899597][bookmark: _Toc29917333]16.2.3	PSFCH

-	else
-	UE autonomously determines  PSFCH transmissions with ascending priority order as described in Clause 16.2.4.2 such that  where  is 1 and
 [dBm]
where 	is defined in [8-1, TS 38.101-1] and is determined for the  PSFCH transmissions

---------------------------------------------- End of Draft TP --------------------------------------------
4. PSSCH power control
At the RAN1#97 meeting, it was agreed that a UE could be configured to use DL pathloss only, SL pathloss only, or both DL pathloss and SL pathloss for the SL open-loop power control. When the SL open-loop power control is configured to use both DL pathloss and SL pathloss, the minimum of the power values given by open-loop power control based on DL pathloss and the open-loop power control based on SL pathloss is taken. Besides, P0 and alpha values are separately (pre-)configured for DL pathloss and SL pathloss. However, the current specification is incorrect in many conditions. For example, according to the latest, if SL-PSCCHPSSCH is configured, . Obviously, it is incorrect that  is derived from . The following TP is provided for corrections.
[bookmark: _Ref37322325]Proposal 9: Agree the following TP in section 4.2 for corrections of PSSCH power control.
---------------------------------------Start of Draft TP of TS38.213-----------------------------------
16.2.1	PSSCH
A UE determines a power  for a PSSCH transmission on a resource pool in symbols where a corresponding PSCCH is not transmitted in PSCCH-PSSCH transmission occasion  as 
 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of maximumtransmitPower-SL based on a priority level of the PSSCH transmission and a CBR range that includes a CBR measured in slot  [6, TS 38.214]; if maximumtransmitPower-SL is not provided, , 
-	if p0-DL-PSCCHPSSCH is provided
-	 [dBm]
-	elseif p0-SL-PSCCHPSSCH is provided
-	 [dBm]
-	else 
-	 [dBm]
where
-	 is a value of p0-DL-PSCCHPSSCH if provided
-	 is a value of alpha-DL-PSCCHPSSCH, if provided; else,  
-	 as described in Clause 7.1.1 
-	 is a number of resource blocks for the PSSCH transmission occasion  and  is a SCS configuration
-	if p0-SL-PSCCHPSSCH and alpha-SL-PSCCHPSSCH are provided
-	 [dBm]
-	else
-	 is a value of p0-SL-PSCCHPSSCH, if provided 
-	 is a value of alpha-SL-PSCCHPSSCH, if provided; else, 
-	, where
-	 is obtained from a PSSCH transmit power per RE per antenna port of the UE, higher layer filtered across PSSCH transmission occasions using a filter configuration provided by filterCoefficient-SL, and
-	 is a RSRP, as defined in [7, TS 38.215], that is reported to the UE from a UE receiving the PSCCH-PSSCH transmission and is obtained from a PSSCH DM-RS using a filter configuration provided by filterCoefficient-SL
-	 is a number of resource blocks for PSCCH-PSSCH transmission occasion  and  is a SCS configuration 
-	if p0-DL-PSCCHPSSCH is not provided but p0-SL-PSCCHPSSCH is provided
-	 [dBm]
-	if p0-SL-PSCCHPSSCH is not provided but if p0-DL-PSCCHPSSCH is provided
-	 [dBm]
-	if p0-DL-PSCCHPSSCH and p0-SL-PSCCHPSSCH are not provided
-	 [dBm]
-	For , if p0-DL-PSCCHPSSCH and alpha-DL-PSCCHPSSCH are provided
-	 [dBm]
where
-	 is a value of p0-DL-PSCCHPSSCH if provided
-	 is a value of alpha-DL-PSCCHPSSCH, if provided; else,  
-	 as described in Clause 7.1.1 
-	 is the bandwidth of the PSSCH resource assignment expressed in number of resource blocks for the PSCCH-PSSCH transmission occasion  and  is a SCS configuration
-	For , if p0-SL-PSCCHPSSCH and alpha-SL-PSCCHPSSCH are provided
-	 [dBm]
where
-	 is a value of p0-SL-PSCCHPSSCH, if provided 
-	 is a value of alpha-SL-PSCCHPSSCH, if provided; else, 
-	, where
-	 is obtained from a PSSCH transmit power per RE per antenna port of the UE, higher layer filtered across PSSCH transmission occasions using a filter configuration provided by filterCoefficient-SL, and
-	 is a RSRP, as defined in [7, TS 38.215], that is reported to the UE from a UE receiving the PSCCH-PSSCH transmission and is obtained from a PSSCH DM-RS using a filter configuration provided by filterCoefficient-SL
-	 is the bandwidth of the PSSCH resource assignment expressed in number of resource blocks for the PSCCH-PSSCH transmission occasion  and  is a SCS configuration
---------------------------------------------- End of Draft TP --------------------------------------------
5. UL and SL power sharing
	Agreements: 
· When PUCCH carrying SL HARQ reporting overlaps with SL TX,
· The one with a higher priority is transmitted.
· The priority of PUCCH carrying SL HARQ reporting is the highest priority of the associated PSFCH


When PUCCH carrying SL HARQ reporting overlaps with SL TX. UE may need to drop one of them based on SL priority information per the agreements made at the RAN1#100bis e-meeting.
However, there are some cases where the priority of PUCCH carrying SL HARQ reporting is unclear or not defined due to the absence of associated PSFCH or associated PSSCH:
· Case 1. NACK due to intra-UE de-prioritization
· Case 2. ACK due to unused CG (e.g., empty buffer)
· Case 3 .HARQ-ACK reporting for PSSCH with HARQ feedback disabled 
In case 1, if a UE cancels PSSCH transmission or PSFCH reception due to intra-UE prioritization and generates a NACK on PUCCH, the PUCCH conveying SL NACK can share the priority of the PSSCH that would be transmitted or PSFCH that would be received. 
For case 2, given that there is no actual PSSCH transmission or PSFCH reception involved for the SL HARQ reporting on PUCCH, the PUCCH conveying SL HARQ reporting can be considered as the lowest priority. As a result, it is dropped when a collision happens. 
In case 3, when blind transmission is performed, TX UE has no idea of the actual reception statues of the RX UE. Hence, the PUCCH carrying HARQ-ACK reporting, should be de-prioritized when comparing with other SL transmissions.
[bookmark: _Ref37089101]Proposal 10: If a PUCCH carrying SL HARQ reporting collides with SL transmission, and the SL HARQ reporting includes ACK due to unused CG, or HARQ-ACK reporting due to blind transmission, the priority of the SL HARQ reporting is lowest.
[bookmark: _Ref40349476]Proposal 11: The priority of PUCCH carrying NACK due to intra-UE prioritization is the same as the priority of the PSSCH would be transmitted, or the PSFCH would be received.
6. Conclusion
In the contribution, we provide our considerations on the remaining issues for the design of NR sidelink physical layer procedure with the following proposals.
Proposal 1: Define 2nd SCI format per cast type. i.e., define 2nd SCI format A for groupcast case, 2nd SCI format B for broadcast case, and 2nd SCI format C for unicast case.
Proposal 2: UE determines M_ID in the equation for the PSFCH resource index based on 2nd SCI format indication in the 1st SCI and L1 ID.
Proposal 3: ‘No HARQ feedback’ can be indicated by 2nd SCI format A to allow mixed blind and HARQ based retransmissions for a given TB.
Proposal 4: For SL CQI derivation, the following assumptions are used: 
-	The first 2 OFDM symbols are occupied by control signaling.
-	The number of PSSCH and DM-RS symbols is equal to 12.
-	The same CP length and SCS configured as for the PSSCH reception.
-	Redundancy Version 0
-	Assume no REs allocated for NZP CSI-RS
-	Assume the same number of DM-RS symbols as that indicated by the SCI triggering CSI report
Proposal 5: CSI reporting MAC CE indicates which CQI table the CQI associated with. The selection of the CQI table to be reported is up to the CSI reporting UE.
Proposal 6: For unicast transmission, MCS adaptation based on CSI report is supported with the following clarification: 
-	UE implementation to decide MCS for a given TB based on CSI report. 
-	UE is triggered to perform resource reselection after receiving CSI report.
Proposal 7: In case that selection of N PSFCH transmission is up to UE implementation, the lower bound of N is 1.
Proposal 8: When P0 is not provided to the UE, it is up to UE implementation to select N PSFCHs for actual transmission with ascending order of the priority in a PSFCH TX occasion.
Proposal 9: Agree the following TP in section 4.2 for corrections of PSSCH power control.
Proposal 10: If a PUCCH carrying SL HARQ reporting collides with SL transmission, and the SL HARQ reporting includes ACK due to unused CG, or HARQ-ACK reporting due to blind transmission, the priority of the SL HARQ reporting is lowest.
Proposal 11: The priority of PUCCH carrying NACK due to intra-UE prioritization is the same as the priority of the PSSCH would be transmitted, or the PSFCH would be received.
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