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Introduction
This contribution is update of R1-1910843 and discusses physical layer procedures for sidelink in NR V2X based on approved WID [1].
Discussion
HARQ feedback of sidelink
Repetition of PSFCH 
In email discussion after RAN1#98, LS on the feasibility of simultaneous transmission of multiple PSFCH was sent [5] and RAN4 sent the reply to RAN1 [6] as following. 
	RAN4 would like to inform RAN1 that N>1 simultaneous transmission could be possible. However, currently, RAN4 has not defined RF requirements to support number N>1 of simultaneous PSFCH transmission. Some potential limitations to support number N>1 of simultaneous PSFCH transmission are listed below:
1. The power of each PSFCH trasmitted relative to the other simultaneous PSFCH transmitted could limit the maximum number of simultaneous transmissions. (e.g. Same PSD or different PSD)
1. For contiguous & discontiguous transmissions N>1 could be supported and MPR, AMPR, IBE are some of the RF requirements which need to be studied in RAN4.
1. The requirements for contigous & non-contiguous transmission could be different 
1. For discontiguous transmissions of PSFCH, the IBE on non-allocation RBs transmission MPR/A-MPR could be higher compared to that of contiguous allocation of PSFCH.
RAN4 will study above issues related to RF requirements and inform RAN1 of the conclusion.


Based on the reply, our interpretation is simultaneous transmission of multiple PSFCH could be possible but to have several restrictions on the power and frequency positions. Therefore, to design the single PSFCH only transmission and to consider multiple PSFCH transmission as a bonus up to conditions would be the reasonable design philosophy for reliable V2X operation. In addition, in the timing UE send PSFCH, the UE is not able to receive PSFCH from the other UEs as a half-duplex issue. To mitigate these issues of single PSFCH transmission and half-duplex, to support the repetition of PSFCH over multiple slots similar to blind retransmission can be considered. On the other hand, just to repeat PSFCH over multiple slots does not resolve the half duplex issue of PSCCH/PSSCH. Instead of the sole repetition of PSFCH, by the decision of Tx UE, the repetition of the same TB of PSCCH/PSSCH and each transmission has the chance of PSFCH transmission should be allowed. Then it reduces the probability of PSFCH half-duplex and single PSFCH issue in addition to the probability of PSCCH/PSSCH half-duplex issue for especially group cast.
Proposal 1: The repetition of sole PSFCH is not supported.
Proposal 2: To allow the operation that PSCCH/PSSCH repetition with each 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. This could be carried out as Tx UE implementation.

Determination of PSFCH resources 
Regarding PSFCH resource determination, following three proposals were agreed in [98b-NR-21]:
	Agreements in [98b-NR-21]
Proposal 1:
· For implicit mechanism for PSFCH resource determination,
· Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots
Proposal 2:
· For implicit mechanism for PSFCH resource determination,
· In a resource pool, one or multiple PSFCH candidate resources are determined from the starting sub-channel index and slot index used for the corresponding PSSCH
· Within the determined PSFCH candidate resources, PSFCH resource for actual transmission is selected based on at least the following parameters
· For unicast and groupcast HARQ feedback Option 1,
· FFS: L1-source ID (i.e., the ID of TX UE) indicated by SCI
· For groupcast HARQ feedback Option 2,
· member ID (i.e., the “identifier” agreed in RAN1#97 to distinguish each RX UE in a group for Option 2 groupcast HARQ feedback)
· FFS: L1-source ID (i.e., the ID of TX UE) indicated by SCI
Proposal 4:
· For a PSFCH format,
· In the symbols that can be used for PSFCH transmissions in a resource pool, a set of frequency resources is (pre-)configured for the actual use of PSFCH transmissions (i.e., PSFCH transmissions do not happen in other frequency resources).
· This (pre)configuration includes the case where all the frequency resources in a resource pool are available for the actual PSFCH transmission.




The FFS points are related to what information is referred to select PSFCH resource for actual transmission within the (pre-)configured PSFCH candidate resources. 
We support both of the FFS, i.e. we would propose to use L1-source ID (i.e. the ID of TX UE) indicated in SCI to select PSFCH resource for actual transmission for unicast/groupcast HARQ option 1 and groupcast HARQ option 2.  For unicast and groupcast HARQ feedback option 1, if the resource is determined only by starting sub-channel index and slot index of PSSCH resoruce, when the same PSSCH resource is used among spatially separated neighbour Tx UEs, the same PSFCH is used and each Tx UE has the issue on the distinction of PSFCH. L1-source ID in SCI would show which UE is Tx UE for a transmission, then it could be used as identifier to distinguish sidelink transmissions. In case of groupcast HARQ feedback option 2, even if member ID is added as the resource differentiation, when the same PSSCH resource is used for Tx UEs in the same group, it would be impossible to distinguish PSFCH. Although the chance of the PSSCH resoruce collision in the same group woud be low, if unicast/groupcast option 1 is suppored to use source ID, it would be good to support it also. Therefore, we support the two FFS points.
Proposal 3: L1- source ID should be used to select PSFCH resource for actual transmission for unicast/groupcast HARQ option 1 and groupcast HARQ option 2.

On value of K to determine PSFCH transmission timing, following working assumption was agreed in [98b-NR-19]:
	· Working assumption: 
 A single value of K is (pre-)configured in a resource pool. 
 K=3 is supported in addition to K=2.



We would support the Working assumption above, i.e. only a single K value should be (pre-)configured in a resource pool as well as other parameters, and K=3 should be additionally supported. 
Proposal 4: Confirm the Working assumption on K value.
When the earlier part of the symbols in a slot is occupied by Uu and only the latter part of the slot can be used for SL, there is a possibility that UE processing time to report PSFCH is not enough for K=2 as PSCCH reception is also late in the slot. On the other hand, when the number of SL symbols is too small like at least less than 10 symbols, it would not be so worth to configure the slot as sidelink as PSCCH and PSFCH can occupies more symbols. Therefore, whether the condition to support K=2 from UE processing is required or not should be discussed together with the minimum number of sidelink symbols in a slot. 
Proposal 5: The condition to support K=2 from UE processing time should be discussed together with the minimum number of sidelink symbols in a slot.

	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.
Agreements: [98b-NR-20]
· For groupcast HARQ feedback, SCI explicitly indicates either Option 1 or Option 2 is to be used.


Above were agreed in the last RAN1 meeting and email discussion. Given that, our understanding is both "whether HARQ feedback in PSFCH is necessary or not" and "whether the HARQ feedback is groupcast option 1 or option 2" are explicitly indicated in SCI when the first working assumption is confirmed. 
It needs to decide "whether HARQ feedback in PSFCH is necessary or not" and "whether the HARQ feedback is groupcast option 1 or option 2" is 1st stage SCI or 2nd stage SCI. As these information is only required for the PSSCH with PSFCH possibility and these information is only required after PSSCH decoding, in order to reduce 1st stage SCI size for better coverage, we propose these are sent in 2nd stage SCI. In the email discussion, the field size of 2nd SCI implicitly indicate the need of HARQ feedback was suggested. Our view is, as far as it is sent in 2nd SCI, the overhead concern is less and not to have the joint encoding on this would be future proof for 2nd stage SCI. Therefore, our view is explicit indication in the 2nd stage SCI.
Proposal 6: "Whether HARQ feedback is used or not" and "whether groupcast option 1 or option 2" are explicitly indicated in 2nd stage SCI.

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
TX-RX distance-based HARQ feedback is supported for at least groupcast HARQ feedback option 1. In this approach, a UE transmits HARQ feedback for the PSSCH if TX-RX distance is smaller or equal to the communication range requirement, and otherwise, the UE does not transmit HARQ feedback for the PSSCH. Although UE would usually have your own location information (and corresponding zone ID), there can be the possibility of not to have your own location information because of the missing satellite signal for location determination or failure of these receiver. It is necessary to avoid the situation where Rx UE without distance information requests retransmission always because such a request could lead to inefficient resource utilization on sidelink. 
To avoid this issue can be possible by having RSRP based threshold at Rx UE side. When TX-RX distance information is not available at RX UE, if measured SL-RSRP is lower than a specific threshold, the Rx UE doesn’t send HARQ feedback to Tx UE. By this approach, Rx UE could understand that TX-RX distance would be too large to send unnecessary HARQ feedback even if no distance information is available. 
Proposal 8: To avoid sending unnecessary HARQ feedback when location/zone information is not available to Rx UE, and measured SL-RSRP is lower than (pre-)configured SL-RSRP threshold, the Rx UE does not send HARQ feedback. 

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 9: 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. 

Proposal 10: CBG based SL HARQ feedback is not supported.

Power control of sidelink channel

Pathloss-based Open-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, which means 10^(3/10) in above equation would not be necessary. 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. 
Proposal 11: Power control formulation in LTE is used as starting point for NR V2X mode 1.
Proposal 12: Confirm the Working assumption on P0 and alpha agreed in RAN1#97, shown below
	(Working assumption) P0 and alpha values are separately (pre-)configured for DL pathloss and SL pathloss.
Proposal 13: For PSCCH/PSSCH multiplexing option 3, same power control of PSSCH and PSCCH would be beneficial, i.e. 10^(3/10) in  the formula for power control of PSSCH in LTE V2X would not be necessary.
Proposal 14: For power control of sidelink channel transmission in mode 1, gNB needs to dynamically indicate which pathloss is used.

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 15: Which RS/beam in DL is used for pathloss of sidelink can be dynamically indicated by gNB.

Pathloss-based Open-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.


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 sole PSFCH is not supported.
Proposal 2: To allow the operation that PSCCH/PSSCH repetition with each 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. This could be carried out as Tx UE implementation.
Proposal 3: L1- source ID should be used to select PSFCH resource for actual transmission for unicast/groupcast HARQ option 1 and groupcast HARQ option 2.
Proposal 4: Confirm the Working assumption on K value.
Proposal 5: The condition to support K=2 from UE processing time should be discussed together with the minimum number of sidelink symbols in a slot.
Proposal 6: "Whether HARQ feedback is used or not" and "whether groupcast option 1 or option 2" are explicitly indicated in 2nd stage SCI.
Proposal 7: Other priority rule than the priority indication for selecting PSFCH is up to UE implementation.
Proposal 8: To avoid sending unnecessary HARQ feedback when location/zone information is not available to Rx UE, and measured SL-RSRP is lower than (pre-)configured SL-RSRP threshold, the Rx UE does not send HARQ feedback. 
Proposal 9: TX-RX distance-based HARQ feedback is not supported for groupcast HARQ Option 2.
Proposal 10: CBG based SL HARQ feedback is not supported.
Proposal 11: Power control formulation in LTE is used as starting point for NR V2X mode 1.
Proposal 12: Confirm the Working assumption on P0 and alpha agreed in RAN1#97, shown below
	(Working assumption) P0 and alpha values are separately (pre-)configured for DL pathloss and SL pathloss.
Proposal 13: For PSCCH/PSSCH multiplexing option 3, same power control of PSSCH and PSCCH would be beneficial, i.e. 10^(3/10) in  the formula for power control of PSSCH in LTE V2X would not be necessary.
Proposal 14: For power control of sidelink channel transmission in mode 1, gNB needs to dynamically indicate which pathloss is used.
Proposal 15: Which RS/beam in DL is used for pathloss of sidelink can be dynamically indicated by gNB.
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