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1. Introduction
This is a summary document for AI 7.2.4.5 Physical layer procedures for sidelink, based on the contributions listed in the reference section.

2. Sidelink power control
· Issue 2-1: How to perform SL TX power control for PSCCH and PSSCH considering PSCCH/PSSCH multiplexing Option 3? In detail, company’s view and its rationale are as follows:
· In case of simultaneous transmission of sidelink and uplink, 
· Total sidelink transmit power is the same in the symbols used for PSCCH/PSSCH transmissions in a slot even in case of simultaneous transmission of sidelink and uplink
· Supported by [Spreadtrum,1] [Huawei,2] [LG,19] [Samsung,11] (4 companies)
· Rationale: 
· To avoid transient period in the middle of PSSCH transmission
· Look-ahead operation is possible
· Power allocation to sidelink and uplink
· LTE V2X rule is reused [Huawei,2] [CATT,8] [LG,19] [Qulacomm,28] [Samsung,11] (5 companies)
· Logical channel priority is used [LG,19]
· Confirm the following working assumption:
· (Working assumption) P0 and alpha values are separately (pre-)configured for DL pathloss and SL pathloss
· Supported by [Lenovo,4] [Intel,16] [LG,19] [Samsung,11] (4 companies)
· Rationale: Setting of alpha and nominal power can be different for the different purposes
· Not supported by [Huawei,2]
· Rationale: Separate parameters can cause two maximum interference level working in one resource pool 
· UE’s maximum transmit power is (pre-)configured per priority/CBR
· Supported by [CATT,8]
· Rationale: 
· Maximum transmit power in NR V2X Mode 2 needs to be restricted by congestion control
· Different QoS parameter(s) can have different coverage requirement
· Not supported by [Huawei,2]
· Rationale: Less signaling overhead
· PSD boosting of PSCCH compared to that of PSSCH
· Supported by [Huawei,2] 
· Rationale:
· Better PSCCH coverage
· Comments from [Ericsson,13]
· A power boosting mechanism for better PSCCH coverage should be supported provided that a transient period is not introduced by it
· Not supported by [ZTE,7] [OPPO,9] [Samsung,11] [Panasonic,21] [Apple,24] [MediaTek,27] [Qulacomm,28] [InterDigital,30] (8 companies)
· Rationale: 
· Unequal EPRE for PSSCH will cause decoding performance degradation and/or complexity increase 
· To maintain the total transmit power in the symbols used for PSCCH/PSSCH transmissions 
· To avoid transient period in the middle of PSSCH transmission 
· PSD boosting of SL-CSI-RS 
· Not supported by [Samsung,11] [Panasonic,21] [MediaTek,27] [Qulacomm,28] (4 companies)
· Rationale: To maintain the total transmit power in the symbols used for PSCCH/PSSCH transmissions
· PSD boosting of SL-PT-RS 
· Not supported by [Samsung,11] [Panasonic,21] [MediaTek,27] [Qulacomm,28] (4 companies)
· Rationale: To maintain the total transmit power in the symbols used for PSCCH/PSSCH transmissions
· Further consideration on the reference signal(s) for DL pathloss estimation [ASUSTek,25]

· Observation
· Several aspects are identified for SL TX power control including
· Whether total transmit power is kept constant during symbol duration of PSSCH in case of simultaneous transmission of SL and UL
· Whether P0 and alpha are separately (pre-)configured for DL pathloss and SL pathloss
· Whether maximum transmit power is dependent on QoS and/or CBR
· Whether PSD boosting for PSSCH/CSI-RS/PT-RS is adopted
· Proposal for agreement (almost consensus)
· For the power limited case in supporting simultaneous sidelink and uplink transmissions (SL carrier is different from UL carrier),
· If sidelink transmission is prioritized over uplink transmission, the UE shall adjust the uplink transmission power before the start of the transmission such that its total transmission power does not exceed [image: ] on any overlapped portion. In this case, calculation of the adjustment to the uplink transmission power is not specified.
· If uplink transmission is prioritized over sidelink transmission, the UE shall adjust the sidelink transmission power before the start of the transmission such that its total transmission power does not exceed [image: ] on any overlapped portion. In this case, calculation of the adjustment to the sidelink transmission power is not specified.
· Total sidelink transmit power is the same in the symbols used for actual PSCCH/PSSCH transmissions in a slot in case of simultaneous transmission of sidelink and uplink
· PSCCH/PSSCH transmissions can be dropped in some symbols when there are uplink transmissions with higher priority and the UE cannot keep the same sidelink transmission power in the symbols.
· Selection of the dropped symbols is up to UE implementation where the dropped symbols should include the overlapping symbols.
· If the simultaneous transmission of sidelink and uplink is beyond the UE capability, the one not prioritized can be dropped.
· FFS: when to prioritize which transmission
· FFS: how to address UE processing time
· FFS: whether there is a case of dropping some symbols of uplink transmissions
· Whether/how to address RF transient period is up to RAN4.
· Proposal for agreement 
· Confirm the following working assumption:
· (Working assumption) P0 and alpha values are separately (pre-)configured for DL pathloss and SL pathloss
· Proposal for agreement 
· For sidelink transmit power control,
· PSD boosting is not supported for PSCCH, CSI-RS, and PT-RS.
· Proposal for conclusion 
· Whether the maximum power is dependent on QoS parameters and/or CBR is discussed in AI 7.2.4.6

· Issue 2-2: When SL pathloss-based open-loop power control is used? In detail, company’s view and its rationale are as follows:
· SL pathloss-based open-loop power control is applicable to groupcast
· Supported by [Huawei,2] [Lenovo,4] [vivo,6] [TCL,10] [Nokia,12] [Apple,24] [NEC,26] [MediaTek,27] [InterDigital,30] (9 companies)
· Rationale: 
· Efficient power usage and reduce interference to the sidelink 
· Useful for platooning where group of UEs in proximity
· Not supported by [ZTE,7] [CATT,8] [OPPO,9] [Samsung,11] [Qulacomm,28] (5 companies)
· Rationale:
· Large signaling overhead
· Accurate RSRP feedback information may not be obtained on time
· Comments from [Nokia,12]
· A transmitter advises an RSRP threshold such that only receivers with RSRP < threshold send their feedback RSRP reports for power control
· Comments from [Ericsson,13]
· Groupcast RX UEs do not feedback SL-RSRP measurements to the TX UE. Instead, the communication range requirement is considered.
· Comments from [NTT,29]
· If all UEs’ RSRPs are available at TX-UE, SL pathloss-based OLPC is applicable for groupcast. Otherwise, SL pathloss-based OLPC is not allowed.
· Power control for PSCCH
· SL pathloss is not used
· Supported by [vivo,6]
· Rationale:
· PSCCH should be decoded by all the UE in the proximity for sensing
· PSCCH and PSSCH use the same type of pathloss for power control
· Supported by [Samsung,11]
· Rationale: 
· To maintain the total transmit power in the symbols used for PSCCH/PSSCH transmissions
· Power control for PSFCH
· SL pathloss can be used
· Supported by [vivo,6] [OPPO,9] [Ericsson,13] [Panasonic,21] [NTT,29] (5 companies)
· Rationale: 
· Overhearing of UEs other than PSCCH/PSSCH TX UE
· To alleviate the effect of near-far issue and in-band emission
· Not supported by [ZTE,7] [Samsung,11] (2 companies)
· Rationale: 
· It is necessary to clarify how to obtain SL-pathloss at RX UE side [Samsung,11]
· the rule defined for SL broadcast should be reused [ZTE,7]
· Nominal power and alpha can be different from those of PSCCH/PSSCH 
· Supported by [Spreadtrum,1] [Intel,16] [NTT,29] (3 companies)
· Rationale: 
· Different payload size
· Different interference level between TX UE and RX UE
· Different performance requirement
· TX power is indicated by SCI
· Supported by [OPPO,9]
· Rationale:
· It can estimate the SL PL based on TX power and measured SL-RSRP
· Further consideration on the case where SL-RSRP is not available for a UE using open-loop power control based on SL pathloss  [Huawei,2] [Samsung,11] [NEC,26] [MediaTek,27] (4 companeis)
· Observation
· Majority companies support open-loop power control based on the pathloss between Tx UE and Rx UE for groupcast, and there is a comment that SL-RSRP reporting may create high traffic load in the network. 
· Companies are encouraged to continue to discuss whether SL pathloss-based open-loop power control is applicable to groupcast considering signaling overhead for SL-RSRP reporting.
· Companies are encouraged to further discuss whether SL pathloss is used for open-loop power control for PSCCH or PSFCH. Meanwhile, if PSD boosting for PSCCH is not supported, it is straightforward that PSCCH and PSSCH uses the same type of pathloss for power control. 
· Majority companies consider the case where SL-RSRP is not available for a UE using open-loop power control based on SL pathloss, and then power control without (pre-)configuration of SL pathloss can be used
· Proposal for agreement:
· SL pathloss-based open-loop power control is supported for groupcast when the transmitter UE is aware of SL-RSRP to all the RX UEs in the group (e.g., when the TX UE has unicast connection to every RX UE in the group).
· FFS if SL pathloss-based open-loop power control is supported in other cases.
· Proposal for agreement:
· PSCCH and PSSCH use the same type of pathloss for power control in a transmission perspective of a UE. 
· Proposal for agreement
· Before SL-RSRP is not available for a RX UE, TX UE assumes that open-loop power control based on SL pathloss is not enabled for SL TX power control
· Proposal for agreement (consensus)
· For PSFCH power control, 
· It is supported that the open-loop power control is based on the pathloss between PSFCH TX UE and gNB (if PSFCH TX UE is in-coverage) 
· Alt 1: The nominal power and alpha for PSFCH power control are configured separately from the parameters used for PSCCH/PSSCH power control.
· Alt 2: The same nominal power and alpha of PSCCH/PSSCH open-loop power control based on DL pahtloss are used
· Sidelink pathloss based PSFCH power control is not supported.

· Issue 2-3: How to design RSRP measurement/reporting for open-loop power control? In detail, company’s view and its rationale are as follows:
· L1-filtered or L3-filterd RSRP reporting for NR sidelink
· L1-filtered sidelink RSRP reporting 
· Supported by [vivo,6] [CATT,8] [Nokia,12] [MediaTek,27] (4 companies)
· Rationale:
· the TX power is not known by RX UE, the SL-RSRP is filtered at RX UE would be inaccurate
· L3-filtered RSRP reporting would have feedback interval in the second, and the variation of the Tx power of the reference RS used for SL-RSRP measurement would be significant
· L3-filtered sidelink RSRP reporting
· Supported by [Spreadtrum,1] [Huawei,2] [ZTE,7] [Samsung,11] [Ericsson,13] [Intel,16] [LG,19] [NEC,26] [Qualcomm,28] (9 companies)
· Rationale:
· Low resource consumption for RSRP reporting
· Missed detection probability of RS for RSRP measurement is relatively low
· Comments from [Spreadtrum,1] [LG,19] [Qualcomm,28]
· Long-term measurement for power control is already agreed in the NR V2X SI. 
· Comments from [Panasonic,21]
· (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
· Variation on power of RS for RSRP measurement
· The transmit power is not changed during the filtering window at RX UE side [Spreadtrum,1] [ZTE,7] [Ericsson,13] [NEC,26] (4 companies)
· Which RS is used for RSRP measurement
· DMRS
· Supported by [Spreadtrum,1] [vivo,6] [CATT,8] [Samsung,11] [Ericsson,13] [LG,19] [InterDigital,30] (7 companies)
· Rationale: Always present on PSCCH/PSSCH
· SL-CSI RS
· Supported by [Spreadtrum,1] [vivo,6] [CATT,8] [MediaTek,27] [NTT,29]  (5 companies)
· Rationale: 
· For forward compatibility, it is useful for beam management
· Not precoded 
· Further consideration on how to derive the reference signal power for pathloss estimation considering filtering and normalization used for RSRP reporting [LG,19]
· Observation
· Several aspects are identified for RSRP reporting and sidleink pathloss calculation for power control including 
· Which UE performs L3 filtering of pathloss
· Which RS is used for RSRP measurement
· More companies prefer to support DMRS-based RSRP measurement
· Proposal for agreement (no consensus)
· 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 signal, triggering condition, etc.) are up to RAN2.
· FFS: Other details
· Proposal for agreement
· For SL-RSRP measurement, PSSCH DMRS is used

3. Sidelink HARQ
· Issue 3-1: How to determine PSSCH-to-HARQ feedback timing? In detail, company’s view and its rationale are as follows:
· Definition of K for PSSCH-to-HARQ feedback timing
· K is the number of logical slots (i.e. the slots within the RX resource pool)
· Supported by [Spreadtrum,1] [Huawei,2] [vivo,6] [CATT,8] [TCL,10] [Samsung,11] [KT,15] [Intel,16] [Futurewei,17] [Panasonic,21] [LG,19] [ASUSTek,25][InterDigital] (13 companies)
· Rationale: 
· No more than N HARQ-ACK bit for PSFCH periodicity N
· To avoid PSFCH resources in a subset of slots never be used
· K is the number of physical slots (i.e., the slots within and outside the resource pool)
· Supported by [CMCC,5] [ZTE,7] [Nokia,12] [Qualcomm,28] (4 companies)
· Rationale: Low latency
· Candidates for the values of K on top of K=2
· K = 1
· Supported by [vivo,6] [KT,15] [Intel,16] [Futurewei,17][InterDigital] (5 companies)
· Rationale: 
· For low latency transmission
· SL resource pool can be sparse and does not contain contiguous physical slots
· Comments from [LG,19]
· Considering additional latency due to 2nd stage decoding, K=1 would not be feasible for all SCS.
· K > 2
· Supported by [InterDigital,30]
· Rationale: Due to sensing and two stage SCI, additional delay needs to be considered
· Comments from [LG,19]
· When the 2nd stage transmission ends before the completion of decoding PSCCH with symbol duration of 3, and when short-duration PSFCH is used, K=2 is sufficient for all SCS.
· No additional values for K 
· Supported by [CATT,8] [Panasonic,21] [Qualcomm,28][Ericsson, 13] (4 companies)
· Rationale: 
· Sharing resource pool with different value of K is inefficient
· A uniform HARQ timeline could avoid complicating HARQ implementation
· The number of values of K in a resource pool
· A single value is allowed in a resource pool
· Supported by [Spreadtrum,1] [Huawei,2] [CMCC,5] [ZTE,7] [Samsung,11] [Nokia,12] [Ericsson,13] [Intel,16] [Futurewei,17] [LG,19] [Apple,24] [NEC,26] (12 companies)
· Rationale: 
· Multiple values of K have unclear benefit
· To avoid large PSFCH resource overhead or PSFCH collision
· Multiple values can be allowed in a resource pool
· Supported by [TCL,10] [InterDigital,30] (2 companies)
· Rationale: 
· Depending on QoS, service type, and/or cast types, suitable value of K can be different
· Clarification is needed whether PSFCH resources are available in every N logical slots within the RX resource pool for PSFCH resource period N [LG,19]

· Proposal for agreement (consensus)
· For PSSCH-to-HARQ feedback timing, K is the number of logical slots (i.e. the slots within the resource pool)
· Proposal for agreement => email discussion
· A single value of K is allowed in a resource pool
· For PSSCH-to-HARQ feedback timing, further discuss whether to support K=1 or K=3
· If supported, K value is (pre-)configured per resource pool

· Proposal for agreement
· RAN1 conclude that PSFCH resources are available in every N logical slots within the TX/RX resource pool for PSFCH resource period N

· Issue 3-2: How to support groupcast HARQ feedback based on TX-RX geographical distance? In detail, company’s view and its rationale are as follows:
· How to indicate TX UE’s location to RX UE:
· Zone ID associated with the TX UE location is indicated by SCI
· Supported by [Fujitsu,3] [vivo,6] [Lenovo,4] [Panasonic,21] [LG,19] [Qulacomm,28] [InterDigital,30] [Sequans, 32] (8 companies)
· Rationale: 
· Reasonable signaling overhead
· TX UE’s location is indicated by SCI and/or higher-layer signaling
· Supported by [Samsung,11] [Ericsson,13] [Fraunhofer,14] [ITRI,22] [Apple,24] [NEC,26] (6 companies)
· Rationale: 
· Zone ID collision problem due to the wrap-around 
· Accurate TX-RX geographical distance is hard to obtain
· Comments from [vivo,6]
· Higher layer signaling is not possible for groupcast Option 1
· Support dynamic zone size based on communication range requirement
· Comments from [CATT,8]
· The location information is essential information for V2X service, it should be carried in V2X data, but not higher layer signaling. 
· How to handle the case where TX UE and/or RX UE’s location are not available
· SCI field to indicate TX UE’s location can indicate the case where TX UE’s location is not available
· Supported by [Huawei,2] [CATT,8] [Intel,16] [LG,19] (4 companies)
· When TX-RX distance is not available at RX UE side, 
· RX UE assumes that the TX-RX distance is zero
· Supported by [LG,19] [Intel,16] [ASUSTek,25] [InterDigital,30] (4 companies)
· RX UE transmits HARQ feedback based on RSRP
· Supported by [Spreadtrum,1] [vivo,6] [CATT,8] (3 companies)
· Rx UE disables the HARQ based NACK-only feedback
· Supported by [Huawei,2]
· Fallback to blind retransmission 
· Supported by [Huawei,2] [CATT,8] (2 companies)
· Whether HARQ feedback is reported is (pre)configured
· Supported by [Sony,18]
· How communication range requirement is indicated by SCI
· Explicit indication in SCI
· Supported by [Huawei,2] [Qulacomm,28] [InterDigital,30] (3 companies)
· Rationale: Communication range can be different depending on the UE speed
· Implicitly indicated by destination ID 
· Supported by [ZTE,7] 
· Rationale: It is agreed that SL group is formed at NAS layer which may pass the group ID and the associated communication range requirement to AS layer for the formed group
· Comments from [InterDigital,30]
· The MCR is associated with a sidelink radio bearer (SLRB) and multiple SLRBs can be configured for a single destination-ID
· Implicitly indicated by L1- priority 
· Supported by [InterDigital,30]
· Further consideration on HARQ feedback based on TX-RX geographical distance is supported for groupcast HARQ feedback Option 2 [Lenovo,4] [Nokia,12] (2 companies)
· Not supported by [Spreadtrum,1] [ZTE,7] [CATT,8] [Samsung,11] [Sony,18] [Panasonic,21] [Apple,24] (7 companies)
· Further consideration on supporting RSRP based HARQ feedback for groupcast [vivo,6] [CATT,8] [TCL,10] [Nokia,12] [Ericsson,13] (5 companies)
· Not supported by [Spreadtrum,1] [Intel,16] [InterDigital,30] [Samsung,11] (4 companies)
· Observation
· Companies discussed how TX UE indicates TX UE’s location to RX UE for TX-RX geographical distance-based HARQ feedback. 
· Companies discussed whether communication range requirement is implicitly or explicitly indicated by SCI
· Majority companies support TX-RX geographical distance-based HARQ feedback only for groupcast HARQ feedback Option 1

· Proposal for agreement (no consensus)
· For TX-RX distance-based HARQ feedback for groupcast Option 1,
· Zone is (pre-)configured with respect to geographical area, and Zone ID associated with TE UE’s location is indicated by SCI.
· Details FFS
· Note: this does not intend to impact the discussion on the zone based resource allocation.

· Proposal for agreement (consensus)
· For the communication range requirement for TX-RX distance-based HARQ feedback, explicit indication in SCI is used.
· FFS details

· Proposal for agreement 
· For TX-RX distance-based HARQ feedback for groupcast Option 1, SCI indicates the availability of TX UE’s location
· FFS: UE behavior for the case where TX-RX distance is not available at RX UE side
· Proposal for conclusion 
· TX-RX distance-based HARQ feedback is not supported for groupcast Option 2.

· Issue 3-3: For groupcast HARQ feedback, it was discussed whether all or a subset of RX UEs share a PSFCH for option 1 and option 2. In detail, company’s view and its rationale are as follows: (i.e., Option 1: Receiver UE transmits only HARQ NACK, Option 2: Receiver UE transmits HARQ ACK/NACK)  
· Mixture of Option 1 and Option 2
· Supported by [TCL,10] [Xiaomi,31] [NEC,26] [Sequans,32] (4 companies)
· Rationale:
· Different QoS requirement among group member 
· two options can compensate each other 
· Not supported by [Huawei,2] [ZTE,7] [Samsung,11] [Nokia,12] [Sony,18] [ITL,20] [Panasonic,21] [InterDigital,30] (8 companies)
· Rationale: 
· Option 1 and Option 2 targets different scenarios 
· Signaling overhead to differentiate option per UE 
· Complexity increases 
· Unclear benefit of the mixture of Option 1 and Option 2 
· Comments from [Nokia,12]
· It is up to TX UE’s choice whether either Option 1 or Option 2 is used in Mode 2 operation
· How TX UE and RX UE know which HARQ feedback Option is used
· SCI indication
· Supported by [Lenovo,4] [vivo,6] [Nokia,12] (3 companies)
· Rationale: 
· No configuration to inform which cast types and/or feedback option are used for the resource pool
· No linkage between a groupcast destination ID and a HARQ feedback option
· (Pre)configuration
· Supported by [Samsung,11] [Sharp,23](2 companies)
· Rationale: 
· The motivation of using Option 1/2 is related to group characteristics and traffic priority
· Depending on the operating mode
· Supported by [TCL,10]
· Rationale: 
· PSFCH resource assignment can be part of the group configuration in Mode 1 [TCL,10]
· Further consideration on enhancement of groupcast HARQ feedback Option 1 and/or Option 2 to overcome drawbacks [TCL,10] [Nokia,12] [LG,19] [Sharp,23] [MediaTek,27] (5 companies)
· Not supported by[Huawei,2] [vivo,6] [ZTE,7] [CATT,8] [OPPO,9] [Intel,16] [NEC,26] [InterDigital,30] (8 companies)

· Observation
· Companies discussed how TX UE and RX UE know which HARQ feedback Option is used
· Majority companies do not support mixture of Option 1 and Option 2 in a group 

· Proposal for agreement (no consensus)
· 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.
· Proposal for agreement (no consensus)
· For groupcast HARQ feedback,
· Regarding the indication of the HARQ feedback option to be used, down select:
· Alt 1: SCI explicitly indicates either Option 1 or Option 2 
· Alt 2: Destination ID indicates either Option 1 or Option 2
· RAN1 assumes a linkage between Destination ID and the used option.


· Issue 3-4: How to determine the implicit mechanism for PSFCH resource determination at least for the case when the PSFCH in a slot is in response to a single PSSCH? In detail, company’s view and its rationale are as follows:
· Multiplexing scheme for PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots
· FDM
· Supported by [vivo,6] [ZTE,7] [Samsung,11] [Nokia,12] [Ericsson,13] [ITL,20] [LG,19] [Apple,24] [NEC,26] [Qualcomm,28] [NTT,29] [InterDigital,30] (12 companies)
· Rationale: 
· CDM approach has near-far problem.
· Minimum RB size requirement for AGC settling can be achieved by configuring a larger sub-channel size or configuring a smaller PSFCH periodicity
· CDM
· Supported by [Huawei,2] [vivo,6] [ZTE,7] [Nokia,12] [KT,15] (5 companies)
· Rationale: 
· For AGC settling time, the number of PRB of PSFCH resource can be large [Huawei,2]
· For the case of insufficient frequency PSFCH resources [vivo,6] [ZTE,7] [KT,15]
· Not supported by [Apple,24] [NEC,26] [Qulacomm,28] [NTT,29] (4 companies)
· Rationale:
· Near-far effect due to different power of PSFCH transmitted from different UEs, and/or different propagation delay [Apple,24] [NEC,26] [NTT,29]
· Complicate the implementation [Qualcomm,28]
· Each pair of a sub-channel and a slot for PSSCH transmission can be associated with multiple PSFCH resources
· Supported by [ZTE,7] [Intel,16] [LG,19] [InterDigital,30] (4 companies)
· Rationale: 
· To support groupcast HARQ feedback Option 2 
· To separate PSFCH resources between different PSSCH transmissions whose resources are partially or fully overlapped 
· Which parameter is used to select PSFCH resource for actual transmission
· For unicast and groupcast HARQ feedback Option 1
· L1-source ID [Fujitsu,3] [CMCC,5] [vivo,6] [Ericsson,13] [Intel,16] [ITL,20] [ITRI,22] [LG,19] [InterDigital] (9 companies)
· L1-destination ID [CMCC,5]
· DMRS sequence parameter of PSCCH or PSSCH [LG,19]
· CRC of the corresponding PSCCH [LG,19]
· Random selection [CMCC,5]
· For groupcast HARQ feedback Option 2
· L1-source ID [Fujitsu,3] [CMCC,5] [Ericsson,13] [Intel,16] [ITL,20] [ITRI,22] [LG,19] (7 companies)
· L1-destination ID [CMCC,5]
· DMRS sequence parameter of PSCCH or PSSCH [LG,19]
· CRC of the corresponding PSCCH [LG,19]
· In-group ID [Huawei,2] [Fujitsu,3] [vivo,6] [Intel,16] [ITL,20] [LG,19] [InterDigital,30] [TCL, 10] (8 companies)
· RX UE’s L1-source ID [Ericsson,13]
· Random selection [CMCC,5]
· Comments from [CATT,8] [TCL,10]
· If layer-1 source/destination ID is introduced for PSFCH frequency resource determination, the FDMed operation for PSFCH may have potential collision issues due to the randomization of layer-1 source ID
· As the number of sub-channels for PSSCH increases, the number of PSFCH resources to be used increases [CMCC,5] [LG,19] [MediaTek,27]  (3 companies)
· Rationale: To support a sufficient resource of PSFCH for a large number of RX UE in a group for groupcast HARQ feedback Option 2 [LG,19]
· Mitigate resource collision of PSSCH among different UEs [CMCC,5]
· For a given pair of slot(s) and sub-channel(s) for PSSCH transmission, support separate PSFCH resources between different cast types and/or HARQ feedback options 
· Supported by [vivo,6] [TCL,10] [LG,19] [NEC,26] (4 companies)
· Rationale: 
· The accumulated power of PSFCH for groucast HARQ feedback option 1 can be high, and it can cause large IBE to another PSFCH resources. [LG,19]
· Groupcast Option 2 with ACK and NACK based feedback may need separate PSFCH resource assignment, at least from unicast PSFCH resource. Unicast and groupcast Option 1 PSFCH can use the same resource with exactly the same mapping as the PSFCH resource requirement for both is the same. [TCL, 10]
· Rationale: 
· The PSFCH resource size for groupcast Option 2 depends upon the group size. As any sub-channel may potentially carry groupcast option 2 transmissions, allowing maximum possible size of PSFCH resource for each sub-channel will be very inefficient. Resource pool configuration may provide the resource area (offset) to be used for groupcast Option 2. 
· 
· ACK and NACK transmissions are FDMed [Ericsson,13] [Qulacomm,28]
· Frequency resources of PSFCH resource
· PSFCH resource set is (pre-)configured on specific sub-channel(s)/RB(s) 
· Supported by [Samsung,11] [Intel,16] [LG,19] [NTT,29] [InterDigital, 30] (5 companies)
· Rationale:
· For forward compatibility, some RB(s) can be reserved 
· Unused PSFCH resources are used for other channel transmissions 
· Comments from [CATT,8]
· It is up to RAN2 signaling design
· Comments from [Ericsson,13]
· The (pre-)configured set of frequency resources available for PSFCH should span the whole resource pool
· Comments from [Intel,16]
· Support (pre-)configuration of sub-set of symbols in a slot in a resource pool which are not available for SL
· PSFCH resource set is always the same as the frequency resources of the resource pool
· Supported by [Huawei,2] [ZTE,7] [Apple,24] [NEC,26] (4 companies)
· Rationale:
· No need to restrict the frequency resource set available for PSFCH transmissions in a resource pool
· PSFCH resource(s) are confined within a sub-channel where the associated PSSCH is transmitted
· Supported by [Huawei,2] [Fujitsu,3] [vivo,6] [ZTE,7] [Ericsson,13] [ASUSTek,25] (6 companies)
· Rationale: 
· PSSCH transmissions with different starting sub-channel(s) in the same/different slots are mapped to FDMed PSFCH resource
· Further consideration on HARQ feedback piggybacked on PSSCH [Fujitsu,3]
· Rationale:
· Low latency for more than one slot of N [Fujitsu,3]
· Not supported by [KT,15]
· Further consideration on supporting RB gap between different PSFCH resources associated with different PSSCH [LG,19]
· Rationale: Avoid near-far problem, IBE problem among PSFCH resources.
· For blind transmission or PSSCH repetition, HARQ-ACK corresponding to every (re)transmission is transmitted [Panasonic,21] [ASUSTek,25] [Xiaomi,31] [NTT,29] (4 companies)

· Proposal for agreement (no consensus)
· It is supported that frequency resource set for groupcast HARQ feedback Option 1 is separated from frequency resource set for unicast and groupcast HARQ feedback Option 2. 
· 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. 
· Proposal for agreement => email discussion
· 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
· For the case where PSFCH resources are not sufficient, CDM is additionally supported 
· [bookmark: _GoBack]FFS: Detailed condition of the case where PSFCH resources are not sufficient (e.g., in groupcast HARQ feedback Option 2 with a large group size)
· 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, L1-source ID (i.e., the ID of TX UE) indicated by SCI
· For groupcast HARQ feedback Option 2, L1-source ID (i.e., the ID of TX UE) indicated by SCI and in-group ID (i.e., the “identifier” agreed in RAN1#97 to distinguish each RX UE in a group for Option 2 groupcast HARQ feedback)
· Proposal 
· Further discuss whether or not to support that HARQ-ACK feedback can be transmitted for each PSSCH transmission for a TB indicated by a SCI if one SCI indicates more than one PSSCH transmissions. 

· Issue 3-5: How to handle UE behavior on collisions between PSFCH TX and RX or multiple PSFCH TXs with the same L1 priority? In detail, company’s view and its rationale are as follows:
· 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.
· No additional priority rule
· Supported by [ZTE,7] [Ericsson,13] [Sony,18] [Panasonic,21] [LG,19] [NEC,26] [Qualcomm,28] [Samsung,11] (8 companies)
· Rationale:
· Suitable priority rule to select PSFCH transmission(s) or PSFCH receptions could be changed depending on the situation 
· Either PSFCH TX or RX is prioritized [KT,15] [Intel,16] [Futurewei,17] [MediaTek,27] [Xiaomi,31] (5 companies)
· Number of HARQ (re)transmissions [Huawei,2] [Futurewei,17] (2 companies)
· Cast type [KT,15] [MediaTek,27] [InterDigital,30] (3 companies)
· HARQ-ACK state [Huawei,2] [vivo,6] [Fraunhofer,14] [KT,15] [MediaTek,27] [InterDigital,30] (6 companies)
· HARQ feedback option  [MediaTek,27] [InterDigital,30] (2 companies)
· Number of PSFCH to be received or to be transmitted [KT,15]
· Comments from [Futurewei,17]
· Support scheduling restriction on PSCCH/PSSCH to avoid Case 1
· Case 2 (PSFCH TX to multiple UEs): A UE received SCI from different UEs and the associated PSFCHs appear in the same slot.
· No additional priority rule
· Supported by [ZTE,7] [Ericsson,13] [Sony,18] [Panasonic,21] [LG,19] [NEC,26] [Qualcomm,28] [Samsung,11] (8 companies)
· Rationale:
· Suitable priority rule to select PSFCH transmission(s) or PSFCH receptions could be changed depending on the situation 
· HARQ feedback option  [Intel,16] [MediaTek,27] [InterDigital,30] (3 companies)
· Cast type  [Intel,16] [MediaTek,27] [InterDigital,30] (3 companies)
· HARQ-ACK state [Huawei,2] [vivo,6] [Fraunhofer,14] [MediaTek,27] [InterDigital,30] (5 companies)
· Comments for [LG,19] [Xiaomi,31]
· Prioritize to design details of SL HARQ feedback with N=1
· Rationale: 
· For N>1, high specification work load on power control for PSFCH transmissions 
· Power imbalance issue needs to be further checked by RAN4
· 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.
· Multiple HARQ feedback bits are multiplexed on a PSFCH
· Supported by [Huawei,2] [vivo,6] [OPPO,9] [TCL,10] [Samsung,11] [Fraunhofer,14] [Sony,18] [ITL,20] [LG,19] [NEC,26] [Xiaomi,31] [InterDigital,30] (12 companies)
· Rationale: Not to drop parts of HARQ feedback bits
· Summary of companies views on how to multiplex multiple bits on a PSFCH
· Reuse PUCCH format 1b with channel selection in LTE [TCL,10] [LG,19] [NEC,26]
· Use the same rule for Case 2
· Supported by [Fujitsu,3] [Ericsson,13] [Sony,18] [MediaTek,27] (4 companies)
· Observation
· Majority companies support no additional rule for Case 1 and Case 2, and companies supporting additional priority rule have different views on how to handle collision cases for tie-breaking.
· Majority companies support multiplexing/bundling multiple HARQ feedbacks on a PSFCH for PSFCH TX with multiple HARQ feedback to the same UE.
· Proposal for agreement 
· For Case 1 and Case 2, 
· No additional priority rule is supported
· Proposal for agreement 
· For Case 3,
· Support multiple HARQ feedback bits are multiplexed on a PSFCH
· FFS: Details

· Issue 3-6: Whether or not to support additional condition to disable SL HARQ feedback when (pre-)configuration enables SL HARQ feedback. In detail, company’s view and its rationale are as follows:
· Supported by [OPPO,9] [TCL,10] [Samsung,11] [Nokia,12] [Ericsson,13] [Intel,16] [LG,19] [Sharp,22] [Apple,24] [Qulacomm,28] [InterDigital,30] (11 companies)
· Based on congestion level [TCL,10] [Ericsson,13] [Sharp,22] [Apple,24] [InterDigital,30] (5 companies)
· Rationale:
· since feedback itself may consume resources, it may be disabled in some cases to improve system performance
· Based on QoS parameter [Ericsson,13] [Intel,16] [LG,19] [Apple,24] [InterDigital,30]  (5 companies)
· Rationale:
· Traffic types or services may be realized by mapping particular QoS attribute combinations to enabling/disabling HARQ
· SCI indication [OPPO,9] [TCL,10] [Samsung,11] [Nokia,12] [Ericsson,13] [Intel,16] [Qulacomm,28] (7 companies)
· Rationale: 
· Variation on sidelink quality 
· TX UE and RX UE are in different cells or different status regarding cell association 
· SCI indication is determined based on CBR or QoS parameter 
· Ensure common understanding between Tx UE and Rx UE regarding HARQ operation is used or not 
· RX UE position with respect to TX UE (e.g. UEs are straying away, outside each other’s stopping distances, or within a separated area from each other) [Sequans,32]
· Not supported by [vivo,6] (1 companies)
· Rationale
· Changes in HARQ operation are handled by re-configuration
· QoS control and congestion level do not vary in short-term
· Observation
· Majority companies support additional condition to disable SL HARQ feedback when (pre-)configuration enables SL HARQ feedback based on congestion level and/or QoS parameters.
· Proposal for agreement
· For additional condition to disable SL HARQ feedback when (pre-)configuration enables SL HARQ feedback,
· At least QoS parameter/service is used
· FFS: Whether congestion level is used
· SCI indicates whether SL HARQ feedback is enabled or disabled for the corresponding PSSCH. 

· Issue 3-7: Whether to support SL HARQ feedback per CBG? In detail, company’s view and its rationale are as follows:
· Supported by [Spreadtrum,1] [OPPO,9] [TCL,10] [Fraunhofer,14] (4 companies)
· Rationale:
· Useful for very large TB size 
· Different CBG may experience different interferences due to the high time selectivity 
· Resource efficiency for retransmission 
· Comments from [Spreadtrum,1] [ZTE,7] [TCL,10] [MediaTek,27]
· For groupcast, CBG-based feedback and retransmission is not supported
· Comments from [LG,19]
· When CBG-base scheduling is introduced, it is unclear how to perform retransmission reservation.
· It is necessary to investigate how to transmit large payload size of HARQ feedback on PSFCH.
· Not supported by [ZTE,7] [Panasonic,21] [Qulacomm,28] [NTT,29] (4 companies)
· Rationale:
· 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 
· Large feedback overhead 
· CBG-based operation is not mandatory feature but optimization
· CBG-based operation would need additional specification work on the design of SCI and PSFCH
· Observation
· No majority is observed that whether to support CBG-based HARQ feedback and retransmission. 
· CBG-based operation may have impact on SCI design, PSFCH design, and resource reservation.
· Proposal for conclusion
· Companies are encouraged to firstly complete the basic design of non-CBG-based HARQ feedback and then discuss whether to support the CBG-based operation. 

4. Sidelink CSI acquisition
· Issue 4-1: How to transmit CQI/RI reporting on PSSCH? In detail, company’s view and its rationale are as follows:  
· CQI/RI reporting is conveyed on a MAC CE 
· Supported by [Huawei,2] [ZTE,7] [Ericsson,13] [Intel,16] [Qulacomm,28] (5 companies)
· Rationale:
· SCI overhead reduction to indicate existence of CSI report on PSSCH
· CQI/RI reporting should be treated the same way as data from the perspective of physical layer
· Small specification efforts
· Comments from [Intel,16] [InterDigital,30]
· CSI reporting on MAC CE needs to have specification work on RAN2
· Comments from [LG,19]
· CSI on MAC CE is available only if UE success to decode PSSCH. 
· PSSCH carries CQI/RI reporting separately from resources for SL-SCH 
· Supported by [vivo,6] [CATT,8] [Samsung,11] [LG,19] [ASUSTek,25] [NTT,29] [InterDigital,30] (7 companies)
· Rationale: 
· SL-SCH and CSI have different error requirement.
· Small payload size of CSI
· For forward compatibility (e.g. fast beam management) 
· Comments from [Qulacomm,28]
· This put additional burden on receiver UE to implement decoder for RM code
· Proposal for agreement (no consensus)
· For CQI/RI reporting on PSSCH, down select one of the following options in RAN1#98bis: 
· Option 1: Higher layer signaling (e.g. MAC CE) is used for CQI/RI
· Option 2: Physical layer signaling (e.g. similar to UCI on PUSCH in NR Uu link) is used for CQI/RI.

· Issue 4-2: How to trigger RX UE’s SL CQI/RI measurement/reporting and how to indicate the presence of CSI-related information. In detail, company’s view and its rationale are as follows:  
· SCI indicates the presence of RS for CQI/RI measurement in the PSSCH resources
· Supported by [Spreadtrum,1] [vivo,6] [ZTE,7] [CATT,8] [OPPO,9] [Ericsson,13] [Intel,16] [LG,19] [Apple,24] [InterDigital] (10 companies)
· Rationale:
· To avoid ambiguity on the existence of RS for CQI/RI measurement between TX UE and RX UE
· Comments from [Samsung,11]
· CSI-RS is always transmitted with PSSCH when CSI reporting is enabled by higher layers
· Rationale: To use CSI-RS for other purposes such as SL RLM measurement on top of CSI measurement
· SCI indicates the presence of CQI/RI reporting in the PSSCH resources
· Supported by [vivo,6] [CATT,8] [LG,19] [Apple,24] [InterDigital,30] (5 companies)
· Rationale:
· To avoid ambiguity on PSSCH contents between TX UE and RX UE
· CSI reporting is transmitted within predefined window
· Supported by [Lenovo,4] [vivo,6] [NTT,29] [InterDigital,30] (4 companies)
· Rationale: To prevent reporting old-fashioned CSI 
· Proposal for agreement:
· For CQI/RI measurement, SCI indicates at least
· Presence of SL-CSI-RS in the associated PSSCH
· FFS: whether CQI/RI reporting request is implied by the presence of SL-CSI-RS or is indicated by a separate means
· Proposal:
· Further discuss whether to restrict sidelink CSI reporting instance considering CSI calculation time and sidelink CSI aging. 

· Issue 4-3: How to calculate CQI/RI for PSSCH? In detail, company’s view and its rationale are as follows:  
· Summary of company’s view/preference on considerations/assumptions for CQI/RI calculation as follows: 
· CBR at RX UE side [Samsung,11]
· Transmission scheme [InterDigital,30]
· Proposal
· Companies are encouraged to continue to discuss the assumptions for PSSCH for CQI/RI calculation. 

5. TBS determination
· Issue 5-1: How to derive the size of TB conveyed on PSSCH transmission? In detail, company’s view and its rationale are as follows: 
· Reuse TBS determination of NR Uu link with changing the definition of the reference number of REs per PRB
· Supported by [OPPO,9] [LG,19] [Apple,24] [NTT,29]
· The reference number of REs per PRB considers following aspects
· PSCCH resource [OPPO,9] [LG,19] [Apple,24]
· PSSCH DMRS resource [OPPO,9] [LG,19] 
· TX-RX switching symbol [OPPO,9] [LG,19] [Apple,24]
· AGC symbol [LG,19] [Apple,24]
· 2nd-stage resource [Apple,24]
· PSFCH resource [OPPO,9] [Apple,24]
· Different symbol duration of PSSCH transmission [LG,19]
· Based graph used for initial transmission and retransmission for a TB [Apple,24]
· Candidate values for higher layer signaled overhead [NTT,29]
· Proposal for conclusion
· Discuss the TBS determination in the physical layer structure agenda

6. Others
· The following issues are commented from companies:
· Further consideration on whether or how to use CSI-RS accompanying other UE’s data [Spreadturm,1]
· How the group for groupcast is managed including self-assigned identifier, in-group ID sharing among members in a group [Huawei,2]
· Power control should account for different placement of the RX antennas on a UE [Huawei,2]
· PC5 QoS parameters should be included in SCI and further be used as implicit parameters to determine a specific PSFCH format or frequency and/or code domain resource of PSFCH within a configured resource pool [CMCC,5]
· Further consideration on physical layer security for PSFCH transmission is necessary [CMCC,5]
· Rationale: To avoid false reception or unneeded retransmission caused by illegitimate UE
· TDM based scheme is supported for OLPC, where UE can perform individual OLPC schemes in different time domain resource sets based on different pathloss compensation for different sidelink transmission (e.g., using SL pathloss only in one set, while using DL and SL pathloss in another set) [vivo,6]
· UE capability negotiation should take into account the limitation of UE processing capability and hardware resource [vivo,6] 
· PSFCH resource ID update procedure is needed to account UE’s joining/leaving, and the DTX issue during the ID update procedure should be considered [ZTE,7]
· L1 destination ID, HARQ process ID, RV, NDI and L1 source ID can be present in SCI for broadcast, groupcast and unicast [ZTE,7] [CATT,8]
· Rationale: 
· For Layer-1 destination ID, it is useful for filtering the unintended packet in physical layer
· For the additional IDs/information, the main purpose of including HARQ process ID, RV, NDI and L1 source ID is for HARQ combination
· Support explicit PSFCH resource indication in addition to implicit feedback resource determination [Intel,16]
· Sensing procedure should be enhanced in case of power control is enabled [OPPO,9]
· SL-RSRP threshold is adjusted based on the TX power in the decoded PSCCH, and the TX power to be used for PSSCH transmission.
· Restrictions on the retransmissions of TB are applied for both HARQ options for the purpose of congestion control [Ericsson,13]
· One sidelink CSI report may include multiple CSIs [Ericsson,13] [InterDigital,30]
· Rationale: 
· Multiple CQIs associated with different value of RI [Ericsson,13]
· Multiple CSIs associated with different sub-channel(s) [InterDigital,30]
· The set of slots that may belong to PSCCH/PSSCH include all the slots except those which are configured with SLSS resource and those containing downlink or X symbols  [Ericsson,13] [KT,15]
· Further consideration on HPN/NDI management with a consideration of HARQ operation gain and UE complexity/cost [Intel,16] [NTT,29]
· When OLPC based on DL PL between TX UE and gNB is enabled, it needs to support TX resource pool separation based on DL RSRP to handle SL TX power difference depending on the position of in-coverage TX UE [LG,19]
· Rationale: SL TX power values among TX UEs with different distance from gNB can be different
· Further consideration on HARQ feedback mechanism for slot aggregated PSSCH and blind retransmission [ITL,20]
· N=5 for PSFCH is additionally supported [Panasonic,21]
· Rationale: Align with Uu link configuration
· For power control, gNB indicates which pathloss or which RS/beam used for pathloss estimation is used for SL TX power control [Panasonic,21]
· There could be multiple types of feedback information desired to be supported in sidelink unicast and groupcast, such as decoding status, modulation and coding scheme (MCS) and/or number repetition, or sidelink (SL) measurement results [ITRI,22]
· For SL RSRP report of RX UEs in groupcast, RX UEs are grouped based on the ranges of SL RSRP [MediaTek,27]
· Joint feedback of {HARQ, SL RSRP for open-loop power control} is supported for groupcast HARQ feedback [MediaTek,27]
· Specify a joint CQI/RI table in the specification. RX UE sends index of this table to TX UE in PSSCH [Qualcomm,28]
· Further consideration on the necessity of IMR resource on top of the NZP-CSI-RS [InterDigital,30]
· Further consideration on supporting resource pool selection scheme based on zone concept [InterDigital,30]
· RAN1 should decide on the details of (pre)-configuration to enable or disable HARQ for unicast and/or groupcast [Xiaomi,31]
· For sidelink groupcast, it is supported to explicitly indicate current Tx UE location (i.e. current zone ID) together with future projected Tx UE location (i.e. projected zone IDs) in deciding whether to send HARQ feedback [Sequans,32]
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Appendix: Previous agreements and conclusions
Agreements (RAN1#94):
· RAN1 assumes that higher layer decides if a certain data has to be transmitted in a unicast, groupcast, or broadcast manner and inform the physical layer of the decision. For a transmission for unicast or groupcast, RAN1 assumes that the UE has established the session to which the transmission belongs to. Note that RAN1 has not made agreement about the difference among transmissions in unicast, groupcast, and broadcast manner.

· RAN1 assumes that the physical layer knows the following information for a certain transmission belonging to a unicast or groupcast session. Note RAN1 has not made agreement about the usage of this information.
· ID
· Groupcast: destination group ID, FFS: source ID
· Unicast: destination ID, FFS: source ID
· HARQ process ID (FFS for groupcast)
· RAN1 can continue discussion on other information

· RAN1 to study the following topics for the SL enhancement for unicast and/or groupcast. Other topics are not precluded.
· HARQ feedback
· CSI acquisition
· Open loop and/or closed-loop power control
· Link adaptation
· Multi-antenna transmission scheme

Agreements (RAN1#94bis):
· Layer-1 destination ID is conveyed via PSCCH.
· FFS how many bits are conveyed.
· FFS details for each of the unicast/groupcast/broadcast cases
· Additional Layer-1 ID(s) is conveyed via PSCCH at least for the purpose of identifying which transmissions can be combined in reception when HARQ feedback is in use. 
· FFS whether this ID can be used for other HARQ feedback related operation.
· FFS other purpose
· FFS how many bits are conveyed.
· FFS details including how to convey the ID(s), e.g., whether the ID(s) is conveyed in the SCI or used for CRC scrambling.

· For unicast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.
· FFS details, including the possibility of disabling HARQ in some scenarios
· For groupcast, sidelink HARQ feedback and HARQ combining in the physical layer are supported.
· FFS details, including the possibility of disabling HARQ in some scenarios

· In the context of sidelink CSI, RAN1 to study further which of the following information is useful in sidelink operation when it is available at the transmitter.
· Information representing the channel between the transmitter and receiver
· Information representing the interference at receiver
· Examples for this information are
· CQI, PMI, RI, RSRP, RSRQ, pathgain/pathloss, SRI, CRI, interference condition, vehicle motion
· FFS including
· Such information can be acquired using reciprocity or feedback
· Time scale of the information
· Which information is useful in which operation and scenario

· Sidelink control information (SCI) is defined.
· SCI is transmitted in PSCCH.
· SCI includes at least one SCI format which includes the information necessary to decode the corresponding PSSCH.
· NDI, if defined, is a part of SCI.
· Sidelink feedback control information (SFCI) is defined.
· SFCI includes at least one SFCI format which includes HARQ-ACK for the corresponding PSSCH.
· FFS whether a solution will use only one of “ACK,” “NACK,” “DTX,” or use a combination of them.
· FFS how to include other feedback information (if supported) in SFCI.
· FFS how to convey SFCI on sidelink in PSCCH, and/or PSSCH, and/or a new physical sidelink channel
· FFS in the context of Mode 1:
· whether/how to convey information for SCI on downlink
· whether/how to convey information of SFCI on uplink

Conclusion (RAN1#94bis):
· To update the TR 37.885 by replacing “multicast” by “groupcast”

Agreements (RAN1#95):
· Physical sidelink feedback channel (PSFCH) is defined and it is supported to convey SFCI for unicast and groupcast via PSFCH.

· When SL HARQ feedback is enabled for unicast, the following operation is supported for the non-CBG case:
· Receiver UE generates HARQ-ACK if it successfully decodes the corresponding TB. It generates HARQ-NACK if it does not successfully decode the corresponding TB after decoding the associated PSCCH which targets the receiver UE.
· FFS whether to support SL HARQ feedback per CBG

· When SL HARQ feedback is enabled for groupcast, the following operations are further studied for the non-CBG case:
· Option 1: Receiver UE transmits HARQ-NACK on PSFCH if it fails to decode the corresponding TB after decoding the associated PSCCH. It transmits no signal on PSFCH otherwise. Details are FFS including the following:
· Whether to introduce an additional criterion in deciding HARQ-NACK transmission
· Whether/how to handle DTX issue (i.e., transmitter UE cannot recognize the case that a receiver UE misses PSCCH scheduling PSSCH)
· Issues when multiple receiver UEs transmit HARQ-NACK on the same resource
· How to determine the presence of HARQ-NACK transmissions from receiver UEs
· Whether/how to handle destructive channel sum effect of HARQ-NACK transmissions from multiple receiver UEs if the same signal is used
· Option 2: Receiver UE transmits HARQ-ACK on PSFCH if it successfully decodes the corresponding TB. It transmits HARQ-NACK on PSFCH if it does not successfully decode the corresponding TB after decoding the associated PSCCH which targets the receiver UE. Details are FFS including the following:
· Whether to introduce an additional criterion in deciding HARQ-ACK/NACK transmission
· How to determine the PSFCH resource used by each receiver UE
· FFS whether to support SL HARQ feedback per CBG
· Other options are not precluded

· It is supported to enable and disable SL HARQ feedback in unicast and groupcast.
· FFS when HARQ feedback is enabled and disabled.

· Study further whether to support UE sending to gNB information which may trigger scheduling retransmission resource in mode 1. FFS including
· Which information to send
· Which UE to send to gNB
· Which channel to use
· Which resource to use

Agreements (RAN1 Ad-hoc1901):
· Layer-1 destination ID can be explicitly included in SCI
· FFS how to determine Layer-1 destination ID
· FFS size of Layer-1 destination ID
· The following additional information can be included in SCI
· Layer-1 source ID
· FFS how to determine Layer-1 source ID
· FFS size of Layer-1 source ID
· HARQ process ID
· NDI
· RV
· FFS whether some of the above information may not be present etc. in some operations (e.g., depending on whether they are used for unicast, groupcast, broadcast)

· For determining the resource of PSFCH containing HARQ feedback, support that the time gap between PSSCH and the associated PSFCH is not signaled via PSCCH at least for modes 2(a)(c)(d) (if respectively supported) 
· FFS whether or not to additionally support other mechanism(s) for modes 2(a)(c)(d)
· FFS for mode 1

· It is supported that in mode 1 for unicast, the in-coverage UE sends an indication to gNB to indicate the need for retransmission 
· At least PUCCH is used to report the information
· If feasible, RAN1 reuses PUCCH defined in Rel-15
· The gNB can also schedule re-transmission resource
· FFS transmitter UE and/or receiver UE
· If receiver UE, the indication is in the form of HARQ ACK/NAK
· If transmitter UE, FFS

· R1-1901463(TP for TS38.885) is agreed.

· (Pre-)configuration indicates whether SL HARQ feedback is enabled or disabled in unicast and/or groupcast.
· When (pre-)configuration enables SL HARQ feedback, FFS whether SL HARQ feedback is always used or there is additional condition of actually using SL HARQ feedback

· SL open-loop power control is supported. 
· For unicast, groupcast, broadcast, it is supported that the open-loop power control is based on the pathloss between TX UE and gNB (if TX UE is in-coverage).
· This is at least to mitigate interference to UL reception at gNB.
· Rel-14 LTE sidelink open-loop power control is the baseline.
· gNB should be able to enable/disable this power control.
· At least for unicast, it is supported that the open-loop power control is also based on the pathloss between TX UE and RX UE.
· (Pre-)configuration should be able to enable/disable this power control.
· FFS whether this is applicable to groupcast
· FFS whether this requires information signaling in the sidelink.
· Further study its potential impact, e.g., on resource allocation.
· FFS whether closed-loop power control is additionally needed

· Long-term measurement of sidelink signal is supported at least for unicast.
· Long-term measurement here means a measurement with L3 filtering.
· This measurement is used at least for the open-loop power control.
· FFS for other purpose
· FFS: measurement metric
· FFS: which signal is used
· FFS: whether feedback of this measurement is needed
· FFS whether this is applicable to groupcast

Working assumption (RAN1 Ad-hoc1901):
· 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
· FFS applicability of option 1 and option 2 – this part is particulary relevant to confirm (or not) the working assumption

Agreements (RAN1#96):
·  (Pre-)configuration indicates the time gap between PSFCH and the associated PSSCH for Mode 1 and Mode 2.

· 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.
· RAN1 continues discussion on whether to support report from the receiver UE 
· No inter-BS communication will be considered.

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

· For unicast RX UEs, SL-RSRP is reported to TX UE 
· For sidelink open loop power control for unicast for the TX UE, TX UE derives pathloss estimation 
· Revisit during the WI phase w.r.t. whether or not there is a need regarding how to handle pathloss estimation for OLPC before SL-RSRP is available for a RX UE 

· TPC commands for SL PC are not supported

· For sidelink groupcast, it is supported to use TX-RX distance and/or RSRP in deciding whether to send HARQ feedback.
· Details to be discussed during WI phase, including whether the information on TX-RX distance is explicitly signaled or implicitly derived, whether/how this operation is related to resource allocation, accuracy of distance and/or RSRP, the aspects related to “and/or”, etc.
· This feature can be disabled/enabled

Working assumption:
· For unicast, the following CSI reporting is supported based on non-subband-based aperiodic CSI reporting mechanism assuming no more than 4-port:
· CQI
· RI
· PMI
· CSI reporting can be enabled and disabled by configuration.
· It is supported to configure a subset of the above metric for CSI reporting.
· There is no standalone RS transmission dedicated to CSI reporting in Rel-16
· NR sidelink CSI strives to reuse the CSI framework for NR Uu.
· Discuss details during WI phase

· RAN1 concludes the following regarding beam management:
· Beam management is beneficial
· RAN1 has conducted limited study on the beam management.
· In FR1, it is feasible to support V2X use cases without beam management.
· In FR2, it is feasible to support some V2X use cases without beam management in some scenarios.
· Panel selection is necessary to improve the communication range in FR2.
Conclusion:
· There is no consensus in supporting beam management for normative work for NR V2X in Rel-16.

Objective of WID on 5G V2X with NR sidelink  (RAN#83):
· 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]

Agreements (RAN1#96bis):
· 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

· In HARQ feedback for groupcast,
· When Option 1 is used for a groupcast transmission, it is supported 
· all the receiver UEs share a PSFCH
· FFS: a subset of the receiver UEs share a PSFCH
· FFS: all or a subset of receiver UEs share a pool of PSFCH.
· When Option 2 is used for a groupcast transmission, it is supported 
· each receiver UE uses a separate PSFCH for HARQ ACK/NACK.
· FFS: all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission
· FFS on which entity and how to allocate PSFCH resource to the receiver UE(s)
· FFS whether or not to additionally support a mixture of option 1 and option 2 for a groupcast transmission
· Note: Each PSFCH is mapped to a time, frequency, and code resource.

· 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

· Support at least Sidelink CSI-RS for CQI/RI measurement
· Sidelink CSI-RS is confined within the PSSCH transmission

Working assumption:
· Regarding the use of TX-RX geographical distance and/or RSRP in determining whether to send HARQ feedback for groupcast
· Support at least the use of TX-RX geographical distance
· FFS whether or not to additionally use L1-RSRP
· Companies are encouraged to perform additional evaulations/analysis

Agreements (RAN1#97):
· 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)

· 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.

· For at least option 1 based TX-RX distance-based HARQ feedback for groupcast,
· A UE transmits HARQ feedback for the PSSCH if TX-RX distance is smaller or equal to the communication range requirement. Otherwise, the UE does not transmit HARQ feedback for the PSSCH
· TX UE’s location is indicated by SCI associated with the PSSCH.
· Details FFS 
· The TX-RX distance is estimated by RX UE based on its own location and TX UE location.
· The used communication range requirement for a PSSCH is known after decoding SCI associated with the PSSCH
· FFS implicit or explicit
· FFS how to define location

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

· For a PSSCH transmission with its last symbol in slot n, when the corresponding HARQ feedback is due for transmission, it is expected to be in slot n+a where a is the smallest integer larger than or equal to K with the condition that slot n+a contains PSFCH resources.
· FFS details of K

· 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.)

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 (RAN1#98):
· 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.

· 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 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

· In Rel-16, at least for sequence-based PSFCH format with one symbol (not including AGC training period), it is not supported to do FDM between PSSCH/PSCCH and PSFCH.

· Discuss further the following:
· 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). 
· FFS: Frequency resource sets for PSFCH are separated depending on HARQ feedback option.

· 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

· For implicit mechanism for PSFCH resource determination, 
· 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
· 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.

Working assumption:
· 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.
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