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Introduction
In this contribution, the remaining issues on physical layer procedures for NR V2X are further discussed, which are categorized as following:
· SL HARQ feedback indications, including 
· Differentiating among unicast HARQ feedback, groupcast HARQ feedback option 1and groupcast HARQ feedback option 2
· SL HARQ feedback enabling/disabling
· Details of prioritization between UL and SL transmission. 
· Remaining issues on CSI feedback
· Latency bound configuration of CSI report, by PC5-RRC, and the latency bound depends on the UE speed. Configure a speed range mapping
· TBS determinations of CSI-only transmission
· Power control for simultaneous N PSFCH transmission
SL HARQ feedback indications
Indication of HARQ feedback for unicast, GC HARQ FB option 1 or GC HARQ FB option 2
In RAN1#99 meeting, the following agreement is achieved[1]:
	Agreements:
· 2nd stage SCI format for groupcast HARQ feedback option 1 and option 2. To down-select during the week:
· 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.


The applicability of groupcast HARQ feedback option 1 and option 2 are provided with the following 3 cases:
· Case 1: For connection-less groupcast, Tx UE doesn’t know the exact information of Rx UEs, and Tx-Rx distance based groupcast HARQ feedback option 1 is used in this scenario. In this option, the Tx UE location and communication range information shall be indicated in SCI.
· Case 2: For connection-oriented groupcast, Tx UE knows the information of all Rx UEs in the groupcast. Groupcast HARQ feedback option 1 is used due to larger number of Rx UEs, or groupcast HARQ feedback option 1 is sufficient to meet the reliable requirement. In this option, the Tx UE location and communication range information are not needed.
· Case 3: Connection-oriented groupcast, Tx UE known the information of all Rx UEs in the groupcast. Groupcast HARQ feedback option 2 is used for this scenario. In this option, the Tx UE location and communication range information are also not needed.
· Unicast HARQ feedback can be deemed as a special case for groupcast HARQ feedback option 2 with just only 1 member. 
Regarding the SL HARQ feedback indications on unicast, groupcast HARQ feedback option 1 or groupcast HARQ feedback option2, two options are raised in RAN1#100-emeeting email discussion:
· Option 1: Two 2nd SCI formats
· 2nd SCI format 0 with zone ID and communication range
· Only for groupcast HARQ feedback option 1 with distance (case 1) 
· 2nd SCI format 1 without zone ID and communication range
· For unicast, groupcast HARQ feedback option 1 without distance(case 2) and groupcast HARQ feedback option 2(case 3)
· Need a indicator to differentiate between option 1 and option 2
· Unicast HARQ feedback is a special case of option 2 with only 1 member
· Option 2: Two 2nd SCI formats
· 2nd SCI format 0 with zone ID and communication range
· For both type of groupcast HARQ feedback option 1(case 1 and case 2)
· One unused codeword of communication range  can be used to indicate groupcast HARQ feedback option 1 without distance
· 2nd SCI format 1 without zone ID and communication range
· For unicast and groupcast  HARQ feedback option 2
· Unicast HARQ feedback is a special case of option 2 with only 1 member
The only difference between option 1 and option 2 is the indication for groupcast HARQ feedback option 1 without distance (case 2). In option 1, only 1 bit indicator is additionally introduced in 2nd SCI format 1. Comparing with option 1, 2nd SCI format 0 is used to indicate groupcast HARQ feedback option 1 without distance in option 2. It means that option 2 needs additional 16 bits (12bits for zone ID, and 4 bits for communication range) for this indication. From overhead perspective, option 1 is preferred.

Proposal 1: Two 2nd SCI formats are used for SL HARQ feedback indications on unicast, groupcast HARQ feedback option 1 or groupcast HARQ feedback option2.
· One 2nd SCI format with zone ID and communication range(2nd SCI format 0)
· Only for groupcast HARQ feedback option 1 with distance 
· Another 2nd SCI format without zone ID and communication range(2nd SCI format 1)
· For unicast, groupcast HARQ feedback option 1 without distance and groupcast HARQ feedback option 2
· Need a indicator to differentiate between option 1 and option 2
· Unicast HARQ feedback is a special case of option 2 with only 1 member
[bookmark: _GoBack]SL HARQ feedback enable/disable indication
In RAN1#98bis meeting, the following working assumption is archived [2]:
	Working assumption:
· For HARQ feedback in groupcast and unicast, when PSFCH resource is (pre-)configured in the resource pool,
· SCI explicitly indicates whether HARQ feedback is used or not for the corresponding PSSCH transmission.


Since this explicit indication can improve the flexibility of sidelink HARQ operation, we propose to confirm this working assumption. Regarding the indicator of SL HARQ feedback enable or disable, two potential options are provides as following:
· Option 1: 1 bit indicator is carried in 1st SCI.
· Option 2: 1 bit indicator  is carried in 2nd SCI format without Zone ID and communication range
· The 2nd SCI format with Zone ID and communication range is implicitly indicate that SL HARQ feedback is enabled.
Compare with the above two options, one minor benefit of option 2 is that it can reduce 1 bit overhead in 1st SCI.

Proposal 2: SL HARQ feedback enable/disable indicator is only carried in 2nd SCI format without Zone ID and communication range, and 2nd SCI format with Zone ID and communication range is implicitly indicate that SL HARQ feedback is enabled.
Details of simultaneous UL and SL transmission
RAN2 has achieved the following agreements for prioritization between UL and SL transmission.
Agreements on prioritization: 
1: 	A separate LCH priority thresholds is configured for both NR-UL and NR-SL.
2:	For between SL-data and UL-data/SRB, the SL transmission is prioritized if the highest priority value of UL LCH(s) with available data is larger than the UL priority threshold and the highest priority value of SL LCH(s) with available data is lower than the SL priority threshold. Otherwise the UL transmission is prioritized.
3:	Prioritization between UL SR and SL data transmission could be based on priority of the UL LCH that triggered the UL SR and priority value(s) of SL LCH(s), similar as prioritization between NR UL data and NR SL data transmission.
Agreements on UL/SL prioritization: 
1: 	For prioritization between SL-TX and SL-triggered SR, it is based on direct comparison between associated LCH priority.
2:	For prioritization between SL-TX and UL-TX (only for PUSCH), for UL MAC CE, rely on LTE solution, i.e., they are treated as if of priority lower than the UL-threshold, so down-prioritized if SL-TX is higher than SL-threshold, otherwise prioritized.
3:	For LTE-UL/NR-SL and NR-UL/LTE-SL, if the two RATs cannot exchange prioritization-related information prior to time of transmission subject to processing time restriction, it is up to UE implementation to decide whether UL or SL to prioritize.
4:	If the two RATs can exchange prioritization-related information prior to time of transmission subject to processing time restriction, rely on LTE solution for LTE-UL/NR-SL and NR-UL/LTE-SL prioritization.
5:	RAN2 does not need to handle the MCG-SL/SCG-UL collision.
For NR UL and NR SL prioritization, MSG1/3 for RACH procedure and PUSCH for emergency PDU connection are always prioritized over SL transmission
Based on the above agreements, it is better to reuse the mechanism defined in RAN2 in RAN1. Then the remaining details for RAN1 are mainly focus on how to define the priority for physical channels in UL/SL transmission. The following physical channels are discussed:
· PUCCH used for CSI feedback, the priority can be configured
· PUCCH used for ACK/NACK feedback for PDSCH, the priority can be configured
· PUCCH used for PSFCH forwarding, the priority of SL can correlated with the priority of PSFCH.
· PSFCH priority can correlated with the associated PSSCH priority, which is similar as that in in-device coexistence.
· S-SSB priority can be configured, which is similar as that in in-device coexistence.

Proposal 3: The UL-SL prioritization mechanism defined in RAN2 can be reused in RAN1.
Proposal 4: The priority for physical channels can be defined as following:
· PUCCH used for CSI feedback, the priority can be configured.
· PUCCH used for ACK/NACK feedback for PDSCH, the priority can be configured
· PUCCH used for PSFCH forwarding, the priority of SL can correlated with the priority of PSFCH.
· PSFCH priority can correlated with the associated PSSCH priority, which is similar as that in in-device coexistence.
· S-SSB priority can be configured, which is similar as that in in-device coexistence.
SL-CSI feedback
Latency bound for SL-CSI report
Regarding to the latency bound for SL-CSI report, RAN1 has archived the following agreement in email discussion [99-NR-03][3].
	Regarding Sidelink CSI Reporting MAC CE agreed in RAN2, in order to avoid reporting an outdated CQI/RI, RAN1 is of the opinion that CQI/RI needs to be sent within a latency bound subject to the availability of its transmission (e.g., prioritization, congestion control, etc.). RAN1 agreed that the latency bound for Sidelink CSI Reporting MAC CE is configurable within a range of 3 – 20 ms, expressed in slots, where RAN1 will decide how the value is configured in the next meeting. RAN1 assumes that any MAC CE based reporting of CQI/RI will follow the same procedure in terms of sidelink resource allocation framework defined by RAN1, i.e. it is expected to be transparent to the physical layer.


Since the SL-CSI feedback is only supported in unicast, it means there is an available PC5-RRC connection between the two UE peers. Another point is that the latency bound could be changed due to the variation of service type and channel environment (e.g. variation of UE speed). Therefore, it is more flexible to configure the latency bound by PC5-RRC signaling. 

 Proposal 5: The latency bound of SL-CSI feedback is configured by PC5-RRC signaling.
TBS determination of CSI-only transmission
In RAN2#108 meeting, the sidelink CSI Reporting MAC CE is defined as follows [4]:
· RI: This field indicates the derived value of the Rand indicator for sidelink CSI reporting, 1bit;
· CQI: This field indicates the derived value of the Channel Quality Indicator for sidelink CSI reporting, 4bits;
· R: Reserved bit, 3bits;
The payload size of CSI feedback in MAC layer can be obtained as follows:
SL-SCH subheader + R/LCID subheader + MAC CE + Padding = 32 + 8 + 8=48 bits
[bookmark: OLE_LINK18][bookmark: OLE_LINK19]RAN1 has agreed that sub-channel is the minimum resource granularity of PSSCH resource allocation. If CSI-only information is transmitted by PSSCH, one sub-channel shall be used for this transmission. However, the payload size is so small that only the low-spectral efficiency 64QAM MCS table can be used for the TBS determination. Otherwise, the size of padding will be too much. This is not only waste of resources, but also no performance gain. Thus, it preferable to introduce an indicator in SCI used for indicating whether the current PSSCH transmission is CSI-only transmission or not.

Proposal 6: An indicator in SCI shall be used for indicating whether the current PSSCH transmission is CSI-only transmission or not.
CSI reference resource
SL CSI-RS and SL-CSI feedback is triggered by SCI. how to determine the CSI reference resource need further discuss. If only one SL-CSI RS is transmitted before the corresponding CSI report, then the CSI reference resource is the correlated PSSCH transmission resource. If more than one SL-CSI RS occasions are transmitted before the corresponding CSI report, there could be some ambiguous to determine the CSI reference, as illustrated in Figure 1. From Rx UE perspective, it may loss some reception opportunity due to prioritization operation. If Rx UE feedback the CSI report in the overlapped region, Tx UE can’t know which Tx occasion is used for CSI measurement. In order to avoid this issue, from Tx UE aspects, the CSI feedback window associated with different CSI-RS occasion shall not be overlapped in time domain. 


Figure 1: SL CSI report illustration
Proposal 7: From a Tx UE perspective, the SL-CSI feedback windows for different SL CSI-RS transmission occasions shall not be overlapped in time domain. 
Proposal 8: CSI reference resource is the correlated PSCCH/PSSCH transmission resource with SCI triggering SL-CSI feedback.
Power control for PSFCH
One remaining power control issue is how to perform PSFCH power control in case of simultaneous N PSFCH transmissions. The proposed power control procedure for PSFCH is illustrated as following:
· Nmax is the maximum number of PSFCHs that the UE can simultaneously transmit.   
· UE selects N(N<=Nmax) PSFCH(s) transmissions 
· Calculation of Tx power for each PSFCH, OLPC formula with the upper-bound of P_{CMAX} is used, the transmission power for each PSFCH is referred as P_ref.
· If the sum Tx Power of N PSFCH is not larger than P_{CMAX}
· P_ref is used as the transmission power of each PSFCH
· Otherwise,
· Select N1(N1<N) PSFCH(s) transmissions by UE implementation
· Tx power for each PSFCH is determined based on the OLPC formula with the upper-bound of P_{CMAX}/N1

Proposal 9: When UE selected N PSFCHs transmissions, a reference power control procedure for PSFCH is as following:
· Calculation of Tx power for each PSFCH, OLPC formula with the upper-bound of P_{CMAX} is used, the transmission power for each PSFCH is referred as P_ref.
· If the sum Tx Power of N PSFCHs is not larger than P_{CMAX}
· P_ref is used as the Tx power of each PSFCH
· Otherwise,
· Selecting N1(N1<N) PSFCH(s) transmissions by UE implementation
· Tx power for each PSFCH is determined based on the OLPC formula with the upper-bound of P_{CMAX}/N1
Conclusions
In this contribution, the remaining issues for sidelink physical layer procedure are discussed. Particularly, we have following proposals:
Proposal 1: Two 2nd SCI formats are used for SL HARQ feedback indications on unicast, groupcast HARQ feedback option 1 or groupcast HARQ feedback option2.
· One 2nd SCI format with zone ID and communication range(2nd SCI format 0)
· Only for groupcast HARQ feedback option 1 with distance 
· Another 2nd SCI format without zone ID and communication range(2nd SCI format 1)
· For unicast, groupcast HARQ feedback option 1 without distance and groupcast HARQ feedback option 2
· Need a indicator to differentiate between option 1 and option 2
· Unicast HARQ feedback is a special case of option 2 with only 1 member
Proposal 2: SL HARQ feedback enable/disable indicator is only carried in 2nd SCI format without Zone ID and communication range, and 2nd SCI format with Zone ID and communication range is implicitly indicate that SL HARQ feedback is enabled.
Proposal 3: The UL-SL prioritization mechanism defined in RAN2 can be reused in RAN1.
Proposal 4: The priority for physical channels can be defined as following:
· PUCCH used for CSI feedback, the priority can be configured
· PUCCH used for ACK/NACK feedback for PDSCH, the priority can be configured
· PUCCH used for PSFCH forwarding, the priority of SL can correlated with the priority of PSFCH.
· PSFCH priority can correlated with the associated PSSCH priority, which is similar as that in in-device coexistence.
· S-SSB priority can be configured, which is similar as that in in-device coexistence.
Proposal 5: The latency bound of SL-CSI feedback is configured by PC5-RRC signaling.
Proposal 6: An indicator in SCI shall be used for indicating whether the current PSSCH transmission is CSI-only transmission or not.
Proposal 7: From a Tx UE perspective, the SL-CSI feedback windows for different SL CSI-RS transmission occasions shall not be overlapped in time domain. 
Proposal 8: CSI reference resource is the correlated PSCCH/PSSCH transmission resource with SCI triggering SL-CSI feedback.
Proposal 9: When UE selected N PSFCHs transmissions, a reference power control procedure for PSFCH is as following:
· Calculation of Tx power for each PSFCH, OLPC formula with the upper-bound of P_{CMAX} is used, the transmission power for each PSFCH is referred as P_ref.
· If the sum Tx Power of N PSFCHs is not larger than P_{CMAX}
· P_ref is used as the Tx power of each PSFCH
· Otherwise,
· Selecting N1(N1<N) PSFCH(s) transmissions by UE implementation
· Tx power for each PSFCH is determined based on the OLPC formula with the upper-bound of P_{CMAX}/N1
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