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Introduction
This contribution is update of R1-1908805 and discusses physical layer procedures for sidelink in NR V2X, especially on PSFCH and power control, based on approved WID [1].
Discussion
HARQ feedback of sidelink
Repetition of PSFCH 
In email discussion after RAN1#98bis, LS on the feasibility of simultaneous transmission of multiple PSFCH was sent [5]. Although up to RAN4 decision, our view is simultaneous transmission of multiple PSFCH is likely not to be supported. In addition, in the timing UE send PSFCH, UE is not able to receive PSFCH from the other UE. To mitigate this issue, one of the proposal is to support the repetition of PSFCH. The problem of such method is multiple slots timing of PSFCH are used to one PSSCH transmission, which means to increase the latency and increase the complexity of the interaction. Instead of the repetition of PSFCH, by the decision of Tx UE, the repetition of the same TB of PSSCH and each transmission has the chance of PSFCH transmission should be allowed. Then it reduces the probability of PSFCH half-duplex issue in addition to the probability of PSSCH half-duplex issue for PSSCH especially group cast.
Proposal 1: The repetition of PSFCH is not supported.
Proposal 2: To allow the operation that PSSCH repetition with each PSCCH has the chance of PSFCH transmission. Tx UE judges the PSSCH reception by Rx UEs when both PSFCH is ACK to mitigate the issue of PSFCH half-duplex and non-simultaneous transmission of PSFCH.

Determination of PSFCH resources 
To determine at least frequency and/or code domain resource of PSFCH, (pre-)configured timing between PSCCH/PSSCH and PSFCH and implicit mechanism are within a configured resource pool. 
For multiplexing of PSFCHs, there are following agreements.
	Agreements in [98-NR-10]
· For implicit mechanism for PSFCH resource determination, 
· [bookmark: _Hlk21092918]Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with different starting sub-channel in the same slot 
· Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with different starting sub-channel(s) in different slots
· [bookmark: _Hlk21093343]FFS: Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots 
· FFS whether/when to support CDM between PSFCH resources used for HARQ feedback of PSSCH transmissions (e.g., when PSFCH resource is insufficient)
· For groupcast HARQ feedback Option 2, support CDM and FDM between PSFCH resources used by different RX UEs for HARQ feedback of the same PSSCH transmission
· FFS how to multiplex HARQ feedback for unicast, groupcast option 1, and groupcast option 2.



The concern of supporting of "FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots" is PSFCH resource might be smaller than sub-channel and may be not enough to carry out the AGC setting for Rx UE. We think this point can be revisited after receiving RAN4 response. If single PRB transmission of PSFCH is not enough for AGC setting, the repetition in the frequency domain like discussed in NR-U for PUCCH can be reused. 
Proposal 3: If single PRB transmission of PSFCH reusing PUCCH format 0 is not enough for AGC setting, the repetition of the PRB in the frequency domain discussed in NR-U can be reused.
When sidelink is operated in licensed band, the sidelink usable symbols in a slot is limited by the configuration of Uu link. The number of symbols for PSCCH/PSSCH and PSFCH can be different in each slot. In RAN1#97 meeting, "For the period of N slot(s) of PSFCH resource, N=2 and N=4 are additionally supported" was agreed for PSFCH. Therefore, there are a slot containing PSFCH and a slot not containing PSFCH. The period of N slots should be aligned with a slot with enough sidelink symbols for PSCCH/PSSCH/PSFCH transmission. Uu link TDD configuration often has the periodicity of 5ms for the co-existence reason of TD-SCDMA. To align with Uu link configuration of 5ms periodicity, we propose period N=5 is additionally supported.

Proposal 4: For the period of N slot(s) of PSFCH resource, N=5 is additionally supported.

For K value which indicates the time interval between PSCCH/PSSCH and corresponding PSFCH, following was agreed in RAN1#98 and [98-NR-10] email discussion.
	Agreements:
· For PSSCH-to-HARQ feedback timing, to down-select:
· Option 1: K is the number of logical slots (i.e., the slots within the resource pool)
· Option 2: K is the number of physical slots (i.e., the slots within and outside the resource pool)
· FFS how to determine K.

Agreements in [98-NR-10]:
Proposal 3
· At least, it is supported to use a single K value for all UEs in a RX resource pool
· K=2 is supported
· FFS: whether to support other K values to be used as a single K value in a resource pool
· FFS: whether to support the use of multiple K values in a resource pool



There is no difference between physical and logical slot when all slots are available for sidelink. The difference lies when some slots are not available for sidelink If physical slot is used, PSFCH can be located in the slot where sidelink resource pool is not available. To avoid this, the slot location of resource pool has severe restriction. To avoid this, we propose to use logical slot index.
The Rx resource pool can be shared by multiple Tx resource pools. Rx UE should not be required to identify which Rx resource pool corresponds to which Tx resource pool. This is necessary for forward compatibility of multiple release's Tx resource pool is shared by Rx resource pool. Similarly, if K is determined by Tx resource pool configuration, Rx UE is required to know which resource corresponds to which Tx resource pool. Although it was implied Rx resource pool for single K value agreement, we propose to clarify again K is determined by logical slot of Rx resource pool. 
Proposal 5: K is the number of logical slots of Rx resource pool.

Our understanding is the agreed value of K = 2 is minimum value considering UE processing time needed prepare HARQ feedback. When periodicity of PSFCH N is configured as 4, the interval of PSSCH and PSFCH are K+0, K+1, K+2, K+3 to be determined by the logical slot index in RX resource pool. Therefore, we think only a single K value =2 in a RX resource pool is sufficient. 
Proposal 6: K value other than 2 is not necessary. 
· To adopt PSFCH resource periodicity (pre-)configuration, K+0, K+1, ... , K+N are used. 

PSFCH transmission and reception 
Following were concluded in RAN1#98.
	Agreements:
· For Case 1 (PSFCH TX/RX overlap),
· Select PSFCH TX or RX based on priority rule
· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.
· FFS: Other priority rule (e.g. TX/RX, cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH), up to UE implementation
· For Case 2 (PSFCH TX to multiple UEs),
· Select N PSFCH(s) transmissions based on priority rule
· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.
· FFS: Other priority rule (e.g. cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH, collision status, etc.), up to UE implementation
· For Case 3 (PSFCH TX with multiple HARQ feedback to the same UE),
· FFS including whether to support multiple HARQ feedback bits are multiplexed on a PSFCH, whether to apply the solution of Case 2



On FFS points of "other priority rule (e.g. TX/RX, cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH), up to UE implementation", our view is up to UE implementation would be simple and sufficient as to define exact rule can be complex with taking into account cast type, HARQ feedback, the number of retransmission and so on. 
Proposal 7: Other priority rule than the priority indication for selecting PSFCH is up to UE implementation.

Distance-based HARQ feedback
Following was agreed in the last meeting:
	Agreements:
· For TX-RX distance-based HARQ feedback for groupcast Option 1, 
· The location information of TX UE is indicated by the 2nd stage SCI payload 
· FFS whether/how higher layer signaling is also used in signaling the location information
· FFS whether/how to handle when the location information is not available at TX and/or RX UE.



For "location indication", we think the linkage between location information for distance based HARQ feedback and application layer should be avoided. As agreed by SA2 in [3], the PC5 unicast link Layer-2 IDs can change during the life of the PC5 unicast link. If there is a linkage on them, to change application ID need to be tracked, which is not so simple or impossible. Multiple IDs could also be set in upper layer in [3]. This also make the linkage impossible. In addition, for sensor sharing, there may be no time to coordinate such linkages.
In above, the meaning of "location indication" need to be clarified further. Until now, two options have been discussed: Zone ID or Geographical coordination. Zone ID has claimed that it has the issue of wrap-around, but in our view, such wrap-around commonly happen when SCI bits are limited even if Geographical coordination is used. Therefore, our preference is Zone ID is used because no new scheme is required to resolve the issue and SCI bits should have sufficient bit-width to avoid wrap-around. 
[bookmark: _GoBack]Also, as proposed in the summary [4], we would not see the necessity to support Tx-Rx distance-based HARQ feedback for groupcast Option 2. As HARQ-ACK transmission is assumed in Option 2, it should be avoided. 
Proposal 8: Linkage between location information and application layer should be avoided. 
Proposal 9: As location information, Zone ID with sufficient bit width to avoid wrap-around is used. 
Proposal 10: TX-RX distance-based HARQ feedback is not supported for groupcast HARQ Option 2.

Others
For unicast, CBG based feedback can improve the retransmission efficiency, but it will increase the feedback overhead. Our view is it is not essential optimization. For groupcast, CBG based feedback will make the retransmission very complicated as each Rx UE may have different feedback situation for transmitted CBGs due to different radio link. Therefore, we propose not to support CBG based SL HARQ feedback for unicast/groupcast. 
In RAN1#96b meeting, following option 1 and option 2 were agreed. In our view different option 1 or option 2 could be applied to different scenario (e.g., based on number of UEs in the group). Within the same group and the same pool, we don’t see the need to apply mixture of option 1 and option 2 for different UEs, which will increase the complexity.
	· Confirm the following working assumption:
· Working assumption:
· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):
· Option 1: Receiver UE transmits only HARQ NACK
· Option 2: Receiver UE transmits HARQ ACK/NACK
· Note: RAN1 has not concluded the respective applicability of option 1 vs. option 2 yet



Proposal 11: CBG based SL HARQ feedback is not supported.
Proposal 12: Only one option between option 1 (Receiver UE transmits only HARQ NACK) and option 2 (Receiver UE transmits HARQ ACK/NACK) is applied in a resource pool.

Power control of sidelink channel
SL-RSRP measurement/reporting for open-loop power control for PSCCH/PSSCH
In e-mail discussion [98-NR-12], followings are working assumption.
	Working assumption in [98-NR-12]:
· For SL-RSRP measurement/reporting for open-loop power control for PSCCH/PSSCH: 
· UE receiving RS for SL-RSRP measurement reports a filtered SL-RSRP (to be selected between L1-filtered SL-RSRP and L3-filtered SL-RSRP)
· The transmit power of the RS is not indicated to UE receiving RS for this purpose. 
· FFS whether to introduce additional behavior, e.g., restriction on transmit power change. 
· FFS SL-RSRP reporting signaling details (e.g., which layer signaling is used). 
· All the power above is normalized with a certain bandwidth (e.g., a PRB or a sub-channel). 
· Other alternatives can be considered in RAN1#98bis if the SL-RSRP measurement error becomes too high with this working assumption.



We supprot above working assumption.
For filter of SL-RSRP, we don’t see the need of the ajustment of filterCoefficient. As PSCCH/PSSCH may not send periodically from Tx UE, to adapt the filter such time characteristics of the filter are preserved at different input rates as UE implementation of choosing filter coefficient. Then it might be called as L1 filterd SL-RSRP.
For SL-RSRP reporting signalling, MAC CE should be used.
Proposal 13: (Pre-)configuration of filter coefficient is not required but UE should adjust filter coefficient in order to preserved at different input rates of PSSCH reception.
Proposal 14: SL-RSRP reporting is based on MAC CE.

Closed-loop power control of mode 1 
In LTE V2X, the power control of PSSCH has components like Pcmax, P0, alpha, PL and number of PRBs, as shown in following formula, 

 （1）
For PSCCH in LTE V2X, its power has fixed relationship with PSSCH.
For power control of sidelink channel in NR V2X, our view is to take power control formulation in LTE as starting point while pathloss between Tx UE and Rx UE should also be supported at least for unicast. We support working assumption in RAN1#97 as “P0 and alpha values are separately (pre-)configured for DL pathloss and SL pathloss.” when the SL open-loop power control is configured to use both DL pathloss and SL pathloss. To allow gNB to flexibly control the power of sidelink channel transmission due to different purposes (e.g., mitigate the interference to gNB or UEs), it is necessary for gNB to dynamically indicate whether pathloss is based on Tx UE to gNB or Tx UE to Rx UE. For power control of PSCCH, its design relates with different options on multiplexing with PSSCH. In case of option 3, same power control of PSSCH and PSCCH is natural however for option 1B, it could be independent power control. For other components like P0 or alpha, it can be configured. 
For groupcast/ broadcast, above dynamic approach can also be applied. In case sidelink path is indicated, for groupcast, the power control can be based on largest pathloss or distance between Tx UE and Rx UE in the same group while for broadcast, the power control can be based on certain distance required by QoS profile. 
For power control of PSFCH from Rx UE, the easier approach is PSFCH and PSSCH/PSSCH use the same principle. For example, if gNB indicates that pathloss between gNB and UE is used for power control of PSCCH/PSSCH, Tx UE will indicate Rx UE to use such pathloss for power control of PSFCH as well.
Proposal 15: Power control formulation in LTE is used as starting point for NR V2X mode 1.
Proposal 16: For power control of sidelink channel transmission in mode 1, gNB needs to dynamically indicate which pathloss is used.
Proposal 17: For power control of PSFCH, it follows same principle as PSSCH/PSCCH.

Another issue is in NR multiple beams are introduced for NR Uu. In this sense, which RS (associated with certain beam) is used for pathloss of sidelink transmission needs to consider. As gNB would indicate if Uu path or Sidelink path is used based on previous proposal, it is also possible for gNB to indicate which DL RS is used for pathloss of power control. There could be multiple RSs associated with different beams in sidelink but the selection just up to UE implementation is sufficient. 
Proposal 18: Which RS/beam in DL is used for pathloss of sidelink can be dynamically indicated by gNB.

Closed-loop power control of mode 2
For power control of mode 2, the situation is much easier compared with mode 1. Just to reuse some functions defined in mode 1 is sufficient. For example, for unicast, the pathloss between Tx UE and Rx UE is used for power control while for groupcast, the pathloss between Tx UE and Rx UE with largest distance or pathloss is used for power control.

PSD boosting
PSD bosting should not supported for PSCCH and PT-RS. For PSCCH, the required reliability could be achieved by (pre-) configured aggregation levels of PSCCH. For PT-RS, the specific needs are not identified. For CSI-RS, FFS on related to ZP-CSI-RS. If ZP- CSI-RS is configured, the transmission power of symbols with ZP-CSI-RS is different from other symbols.
Proposal 19: PSD boosting of PSSCH/PT-RS/PSCCH is not supported.

Conclusion
In this contribution we discussed HARQ feedback and power control of sidelink. Based on the discussions, we have following proposals,
Proposal 1: The repetition of PSFCH is not supported.
Proposal 2: To allow the operation that PSSCH repetition with each PSCCH has the chance of PSFCH transmission. Tx UE judges the PSSCH reception by Rx UEs when both PSFCH is ACK to mitigate the issue of PSFCH half-duplex and non-simultaneous transmission of PSFCH.
Proposal 3: If single PRB transmission of PSFCH reusing PUCCH format 0 is not enough for AGC setting, the repetition of the PRB in the frequency domain discussed in NR-U can be reused.
Proposal 4: For the period of N slot(s) of PSFCH resource, N=5 is additionally supported.
Proposal 5: K is the number of logical slots of Rx resource pool.
Proposal 6: K value other than 2 is not necessary. 
· To adopt PSFCH resource periodicity (pre-)configuration, K+0, K+1, ... , K+N are used. 
Proposal 7: Other priority rule than the priority indication for selecting PSFCH is up to UE implementation.
Proposal 8: Linkage between location information and application layer should be avoided. 
Proposal 9: As location information, Zone ID with sufficient bit width to avoid wrap-around is used. 
Proposal 10: TX-RX distance-based HARQ feedback is not supported for groupcast HARQ Option 2.
Proposal 11: CBG based SL HARQ feedback is not supported.
Proposal 12: Only one option between option 1 (Receiver UE transmits only HARQ NACK) and option 2 (Receiver UE transmits HARQ ACK/NACK) is applied in a resource pool.
Proposal 13: (Pre-)configuration of filter coefficient is not required but UE should adjust filter coefficient in order to preserved at different input rates of PSSCH reception.
Proposal 14: SL-RSRP reporting is based on MAC CE.
Proposal 15: Power control formulation in LTE is used as starting point for NR V2X mode 1.
Proposal 16: For power control of sidelink channel transmission in mode 1, gNB needs to dynamically indicate which pathloss is used.
Proposal 17: For power control of PSFCH, it follows same principle as PSSCH/PSCCH.
Proposal 18: Which RS/beam in DL is used for pathloss of sidelink can be dynamically indicated by gNB.
Proposal 19: PSD boosting of PSSCH/PT-RS/PSCCH is not supported.
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