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1. Introduction
In this contribution, we discuss about time/frequency resource determination for PSFCH, indication for retransmission, power control, TX-RX distance and communication range.
(Note: This document is a revision of R1-1911023.)
2. Discussion
It is agreed that NR V2X supports unicast and groupcast sidelink transmission. HARQ feedback and power control are supported to improve reception reliability. After a transmitter UE transmits PSSCH with adjusted power, receiver UE may report HARQ feedback via PSFCH. The PSFCH and associated PSSCH is agreed with a (pre-)configured time gap for both mode 1 and mode 2. In mode 2, after the transmitter UE detects NACK, the UE may retransmit it on another PSSCH resource. As in mode 1, after detecting NACK, the transmitter UE may sends an indication to network for requesting retransmission resources. Further discussion is shown below.
2.1 PSFCH: frequency resource
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In RAN1 #95 meeting [1], it is agreed that a dedicated channel (e.g., PSFCH) is designed to transmit HARQ-ACK feedback for sidelink data transmission. In RAN1 #96 meeting, to avoid possible issues and design complexity on PSFCH, it is agreed that time gap between PSSCH and the associated PSFCH containing HARQ feedback is (pre-)configured, i.e. not signalled via PSCCH, for mode 1 and mode 2. To satisfy different latency requirements and different UE capabilities, it is possible to configure the time gap per sidelink pool. Different latency requirement can be easily handled in different sidelink pools.
In RAN1 #97 meeting [4], it is agreed that implicit mechanism is used to determine frequency and/or code domain resource of PSFCH. Some parameters are used in the implicit mechanism, such as slot index associated with PSCCH/PSSCH/PSFCH, sub-channel(s) associated with PSCCH/PSSCH, and Identifier to distinguish each RX UE in a group for Option 2 groupcast HARQ feedback.

Given the implicit mechanism, the available PSFCH resources can be determined upon determining PSCCH/PSSCH resource. One possible way is to limit available PSFCH frequency resources within PSSCH frequency resources, as shown in Figure 1. Moreover, since PSFCH may not need to occupy frequency resources as larger as PSSCH, it can be considered to support a (pre)configured bandwidth for PSFCH containing HARQ feedback and (pre)configured starting frequency location of PSFCH for associated PSSCH. Thus, PSCCH does not need to indicate frequency resource of the associated PSFCH. Moreover, starting frequency location of PSFCH may be derived based on slot index order of associated PSSCH. For a resource pool with N slot(s)-periodical PSFCH resources, the frequency domain association between PSFCH PSCCH/PSSCH can be predefined as an instance shown in Figure 2. The PSSCH occasions ordered in slot index can be orderly mapped to frequency resources.  
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Figure 1: Assume time gap is 1 slot.
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Figure 2: PSFCH resources periodically with a period of 4 slot(s)
In addition, the PSFCH bandwidth can depend on HARQ-ACK bit size and channel format as well. For instance, PSFCH similar as PUCCH format 0 can occupy one PRB for 1~2 HARQ bits. If CBG or PSFCH repetition is supported, how to accommodate larger HARQ bits requires further consideration, such as utilizing PUCCH format 2 or via multiple PUCCH format 0 transmissions. 
Based on the fixed or (pre)configured frequency relationship, there is no need to design additional sensing and selection procedure for PSFCH resources. Thus, transmitter UE and receiver UE does not need to perform sensing procedure on PSFCH resources.

Proposal 1: PSFCH frequency resource is located within PSSCH frequency resources.
Proposal 2: For determining the resource of PSFCH, starting frequency location of PSFCH is associated with PSSCH.
2.2 PSFCH: Tx/Rx and Tx/Tx handling
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In RAN1 #97 meeting [4], three cases are remained for further study how to handle or avoid.
For Case 1, the sidelink UE may face the half-duplex problem. In our view, Case 1 could be avoided if the sidelink UE could select PSSCH resource such that the associated intended PSFCH-received slot is different from a slot that the sidelink UE is required to feedback PSFCH. Considering that a slot containing PSFCH may be associated with more than 1 slot with PSSCH, it may need to have larger granularity for resource selection to avoid case 1. Accordingly, it would increase latency which may not be what V2X likes. Hence, possible Case 1 handling could be determining either TX PSFCH or RX PSFCH based on priority or receiving/transmitting timing of the associated PSSCHs.  

For Case 2, the sidelink UE may face the transmit power limit problem. The Case 2 may happen frequently considering N=2, 4 slots associated to a slot containing PSFCH. To avoid the Case 2, it may need additional scheduling restriction for a sidelink UE performing sidelink data transmission. In additional, it may also need to inform surrounding sidelink UE of what the sidelink UE wants to avoid in the slot. From another aspect, considering a slot containing PSFCH resources associated to 2 or 4 slots with PSSCH, it seems nature to support multiple PSFCH transmissions simultaneously by a sidelink UE. Hence, in our view, the Case 2 could be considered as how to meet maximum transmit power limitation, e.g. via power scaling or dropping. 

In order to release such power limitation problem of the Case 2, it’s beneficial that RX UE could know whether a PSFCH transmission is not needed, since TX UE may face the Case 1 half-duplex issue and the TX UE may de-prioritize to receive the PSFCH. Considering sidelink groupcast communication, a RX UE may receive two PSSCHs from two TX UEs in the group, wherein the two PSSCHs may be associated with a same slot containing PSFCH. The Rx UE may know that both TX UEs will face the Case 1 issue. For example, assuming UE 1, UE 2, UE 3 are in a group for sidelink communication. The UE 3 could receive PSSCH 1 from the UE 1 and receive PSSCH 2 from the UE 2, wherein both PSSCH 1 and PSSCH 2 are associated to PSFCHs in a same slot. The UE 3 may need to handle the Case 2, while the UE 1 and the UE 2 need to handle the Case 1. Based on above possible Case 1 handling, a common criteria may be applied by all UEs in the group. Thus, all UEs in the group can know which PSFCH is prioritized and which PSFCH is deprioritized. Accordingly, in case of exceeding maximum transmit power, the UE 3 could be allowed not to transmit the deprioritized PSFCH. 

Proposal 3: For Case 2, if a UE receives multiple PSSCHs from the same sidelink group, the UE is allowed not to transmit the deprioritized PSFCH in the same slot.
2.3 Indication for retransmission
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In RAN1 #97 meeting, it is agreed that in mode 1 for unicast, the in-coverage UE sends HARQ ACK/NACK report to gNB to indicate the need for retransmission. 
Moreover, it is agreed that blind retransmissions of a TB are supported for SL by NR-V2X. It is also discussed that PSFCH containing HARQ feedback is possible within the multiple blind retransmissions. For instance, there are one initial transmission and two blind retransmissions for a TB. In case that time gap is configured to one slot, there are at most three available PSFCH resources for the TB in separate slots. A question is whether receiver UE reports HARQ feedback via the three available PSFCH resources. From our aspect, it is beneficial for receiver UE to report HARQ feedback on the available PSFCH resources. Firstly, transmitter UE can confirm PSCCH reception in receiver UE side. Secondly, when transmitter UE receives ACK, the transmitter UE can stop unnecessary blind retransmissions. Thirdly, when detecting ACK, it is possible for transmitter UE to transmit another TB via reserved sidelink resources.
Proposal 4: For a SL grant, it supports to transmit PSFCH, containing HARQ feedback, associated for initial transmission and/or for blind retransmission, not limited only associated for the last blind retransmission. 
2.4 Power Control
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In RAN1 #98bis meeting, it is agreed to adopt L3-filtered sidelink RSRP reporting (from RX UE to TX UE) for open-loop power control. One common concern is that RX UE may not know transmit power adjustment in TX UE, thus the RX UE can just perform filtering on measured sidelink RSRP with assumption of no transmit power adjustment. Accordingly, TX UE can try to keep the same power compensation value unless receiving L3-filtered sidelink RSRP reporting from RX UE. In other words, RX UE may expect transmit power adjustment in TX UE after RX UE transmits L3-filtered sidelink RSRP reporting. To avoid L3-filtered SL RSRP measurement error, it is reasonable to reset the filtering after RX UE transmits L3-filtered sidelink RSRP reporting. 
Proposal 5: When RX UE transmits a L3-filtered sidelink RSRP reporting, RX UE considers to reset corresponding filtering.
In RAN1 #97  meeting [4], it is agreed that for SL open-loop power control, a UE can be configured to use DL pathloss  only, SL pathloss  only, or both DL pathloss and SL pathloss. When 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. Currently, there are multiple alternatives to acquire DL pathloss in NR Uu interface, as shown in Figure 4. These alternatives may be applied for different channels and different scenarios.
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Figure 4 Alternatives for DL pathloss acquisition in NR Uu
For sidelink, there are some considerations about DL pathloss acquisition.

First consideration is that a sidelink UE operated in mode 2 may be RRC-idle mode in Uu interface. It means that the sidelink UE may have no configuration about DL RS resource index and its correspondence, such as no configuration about CSI-RS resources and SS/PBCH block occasions, which are really transmitted by network node. Thus, almost all NR Uu alternatives are not applied for the device in RRC-idle mode.

Second consideration is that the network node may not keep tracking for a sidelink UE. It is especially for the sidelink UE operated/configured as mode 2 for sidelink transmission. Since the sidelink UE obtains/selects sidelink resource based on sensing without network assistance/scheduling, the network node may have no need to adjust DL network beams of DL RSs for the sidelink UE in time. Accordingly, the DL network beams of DL RSs may not direct/point toward the sidelink UE accurately, thus the DL pathloss derived based on the DL RSs may not be accurate/valid for the sidelink UE to determine sidelink transmit power.

Third consideration is that a sidelink transmission from a sidelink UE is for successful reception of one or multiple receiving device, instead of successful reception of network node. For downlink and sidelink, there is no close/tight linkage as that between (DL beam of) a DL RS and (UL beam of) a UL transmission in Uu interface. Since the network may not need to receive sidelink transmission from a sidelink UE, the DL pathloss for determining sidelink transmit power may be derived based on DL RS without limitation on any specific network beam. 
Based on these considerations, it seems improper to apply NR Uu alternatives directly for sidelink UE. To address on motivation of introducing DL pathloss in sidelink power control, a network beam with smallest DL pathloss may be properly considered for sidelink power control. To achieve it, a sidelink UE may measure multiple configured DL RSs or measure multiple SSBs, and then select a minimum DL pathloss value for determining sidelink transmit power. The DL pathloss value may be derived within a time duration before associated PSSCH transmission occasion, in order to guarantee the DL pathloss validity. As for a sidelink UE operated in Mode 1, since the sidelink UE will keep monitoring PDCCHs for SL grant, a DL pathloss for sidelink power control may be derived based on DL RS of a PDCCH delivering SL grant.
Observation 1: NR Uu alternatives for DL pathloss acquisition are improper to directly apply on sidelink power control, with consideration of RRC-idle mode, tracking accuracy of DL RS, no tight linkage between DL and SL.
Proposal 6: A minimum DL pathloss value measured from multiple configured DL RSs or measured from multiple SSBs is utilized for sidelink power control.
Proposal 7: For Mode 1 sidelink UE, a DL pathloss value derived based on DL RS of a PDCCH delivering SL grant is utilized for sidelink power control.
2.5 TX-RX distance and Communication region
Considering groupcast sidelink transmission, a RX UE may not transmit HARQ ACK/NACK associated to a groupcast sidelink transmission when the RX UE derives that distance to the TX UE is larger than a communication range. In order to support above feature, TX UE need to indicate its location in SCI especially in the 2nd-stage SCI. In general, PSFCH resource for delivering SL HARQ-ACK could be determined based on PSCCH/PSSCH resource indicated by 1st-stage SCI. In this sense, a RX UE can derive a PSFCH resource based on decoding 1st-stage SCI. However, if the RX UE failed to decode the 2nd-stage SCI or GPS of the RX UE is failed, the RX UE may be confused whether to transmit HARQ ACK/NACK of a groupcast sidelink transmission. The RX UE may not know whether to transmit on the derived PSFCH resource, since the distance between TX UE and RX UE is unknown. In our view, a simply way is in case that PSSCH is not decoded successfully, when the RX UE cannot acquire distance information to the TX UE, the RX UE transmits NACK regardless of the distance.
Proposal 8a: In case of missing location of TX UE (e.g., 2nd-stage SCI fail decode), RX UE shall transmit NACK regardless of the TX-RX distance.
Proposal 8b: In case of missing location of RX UE (e.g., GPS unavailable), RX UE shall transmit NACK, if TB is not decoded successfully, regardless of the TX-RX distance.
	Agreements:

· 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

Agreements on SLRB configuration: (RAN2#107)
2-3:
Transmission range to SLRB mapping is considered as one of the SLRB parameters for configuration.


According to the agreement made in RAN2#107 meeting, each SLRB or sidelink logical channel will be associated with one communication range. Since one TB would multiplex more than one sidelink logical channels with different communication ranges, the RX UEs cannot know which communication range should be used to determine whether HARQ feedback is required for the received TB if the RX UEs cannot decode the received TB successfully. Therefore, SCI for scheduling a TB should include information about communication range of the TB.

Observation 2: According to the agreement made by RAN2, one TB would multiplex more than one sidelink logical channels with different communication ranges. 
In order to satisfy QoS requirements for the traffic with the largest communication range in the TB, it is better for the TX UE to guarantee all RX UEs within the largest communication range can receive the TB successfully. Any of all RX UEs within the largest communication range which cannot successfully decode the TB should transmit HARQ-NACK to the TX UE for retransmission of the TB. Therefore, the TX UE could indicate the largest communication range of the TB in the SCI. Hence, we propose: 
Proposal 9: For option 1 HARQ feedback for groupcast sidelink transmission, SCI scheduling a TB indicates a largest communication range of the TB.
3. Conclusion

In this contribution, we have following proposals:
Proposal 1: PSFCH frequency resource is located within PSSCH frequency resources.
Proposal 2: For determining the resource of PSFCH, starting frequency location of PSFCH is associated with PSSCH.
Proposal 3: For Case 2, if a UE receives multiple PSSCHs from the same sidelink group, the UE is allowed not to transmit the deprioritized PSFCH in the same slot.
Proposal 4: For a SL grant, it supports to transmit PSFCH, containing HARQ feedback, associated for initial transmission and/or for blind retransmission, not limited only associated for the last blind retransmission. 
Proposal 5: When RX UE transmits a L3-filtered sidelink RSRP reporting, RX UE considers to reset corresponding filtering.
Observation 1: NR Uu alternatives for DL pathloss acquisition are improper to directly apply on sidelink power control, with consideration of RRC-idle mode, tracking accuracy of DL RS, no tight linkage between DL and SL.
Proposal 6: A minimum DL pathloss value measured from multiple configured DL RSs or measured from multiple SSBs is utilized for sidelink power control.
Proposal 7: For Mode 1 sidelink UE, a DL pathloss value derived based on DL RS of a PDCCH delivering SL grant is utilized for sidelink power control.
Proposal 8a: In case of missing location of TX UE (e.g., 2nd-stage SCI fail decode), RX UE shall transmit NACK regardless of the TX-RX distance.

Proposal 8b: In case of missing location of RX UE (e.g., GPS unavailable), RX UE shall transmit NACK, if TB is not decoded successfully, regardless of the TX-RX distance.

Observation 2: According to the agreement made by RAN2, one TB would multiplex more than one sidelink logical channels with different communication ranges.

Proposal 9: For option 1 HARQ feedback for groupcast sidelink transmission, SCI scheduling a TB indicates a largest communication range of the TB.
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Agreements:


It is supported, in a resource pool, that within the slots associated with the resource pool, PSFCH resources can be (pre)configured periodically with a period of N slot(s)


N is configurable, with the following values


1


At least one more value >1


FFS details


The configuration should also include the possibility of no resource for PSFCH. In this case, HARQ feedback for all transmissions in the resource pool is disabled


HARQ feedback for transmissions in a resource pool can only be sent on PSFCH in the same resource pool


Agreements:


For the period of N slot(s) of PSFCH resource, N=2 and N=4 are additionally supported.








Agreements:


At least for the case when the PSFCH in a slot is in response to a single PSSCH:


Implicit mechanism is used to determine at least frequency and/or code domain resource of PSFCH, within a configured resource pool. At least the following parameters are used in the implicit mechanism:


Slot index (FFS details) associated with PSCCH/PSSCH/PSFCH


Sub-channel(s) (FFS details) associated with PSCCH/PSSCH


Identifier (FFS details) to distinguish each RX UE in a group for Option 2 groupcast HARQ feedback


FFS detailed applicability of the above parameters 


FFS: Other parameters (e.g. SL-RSRP/SINR, Layer-1 source ID, location information, etc.)








Candidate resources for PSFCH                  





Conclusion:


Study further whether/how to handle/avoid the following cases for PSFCH transmission and reception:


Case 1 (PSFCH TX/RX overlap): A UE transmitted a PSSCH and received SCI scheduling another PSSCH where PSFCH resources corresponding the two PSSCHs appear in the same slot.


Case 2 (PSFCH TX to multiple UEs): A UE received SCI from different UEs and the associated PSFCHs appear in the same slot.


Case 3 (PSFCH TX with multiple HARQ feedback to the same UE): A UE received multiple SCI from the same UE and the associated PSFCHs appear in the same slot.








Agreements:


In mode 1 for unicast and groupcast, it is supported for the transmitter UE via Uu link to report an indication to gNB to indicate the need for retransmission of a TB transmitted by the transmitter UE. 


FFS the format of the indication, e.g., in the form of HARQ ACK/NACK, or in the form of SR/BSR, etc.


Agreements:


Sidelink HARQ ACK/NACK report from transmitter UE to gNB is supported with details FFS.


Note: this reverts the following agreement from RAN1#96:


Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.


SR/BSR report to gNB for the purpose of requesting resources for HARQ retransmission is not supported.











Agreements:


For sidelink transmit power control,


Total sidelink transmit power is the same in the symbols used for PSCCH/PSSCH transmissions in a slot.


FFS whether/how to handle simultaneous transmission of sidelink and uplink


The maximum SL transmit power is (pre-)configured to the TX UE.


FFS on details (e.g., whether the maximum power is dependent of parameters such as the priority of PSCCH/PSSCH)


Agreements:


For the SL open-loop power control, a UE can be configured to use DL pathloss (between TX UE and gNB) only, SL pathloss (between TX UE and RX UE) only, or both DL pathloss and SL pathloss.


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.


(Working assumption) P0 and alpha values are separately (pre-)configured for DL pathloss and SL pathloss.


Agreements:


L3-filtered sidelink RSRP reporting (from RX UE to TX UE) for open-loop power control for PSCCH/PSSCH uses higher layer signaling. 


Details (e.g., reporting layer, triggering condition, etc.) are up to RAN2.


FFS: Other details


Agreements:


For SL-RSRP measurement for SL open-loop power control, PSSCH DMRS is used

















