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Introduction
The work item of 5G V2X with NR sidelink was approved in RAN#83[1], in RAN1#98bis, physical layer procedures were discussed with following agreements and working assumption [2]:

Working assumption:
· 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 PCMAX 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 PCMAX 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.

Agreements:
· 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):
· The nominal power and alpha for PSFCH power control are configured separately from the parameters used for PSCCH/PSSCH power control.
·  (working assumption) Sidelink pathloss based PSFCH power control is not supported.
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

Agreements:
· For CQI/RI reporting on PSSCH: 
· Higher layer signaling (e.g. MAC CE) is used for CQI/RI reporting
· Details up to RAN2
· SL CQI/RI measurement and derivation are based on the existing physical layer procedure for Uu
Agreements:
· For PSSCH-to-HARQ feedback timing, K is the number of logical slots (i.e. the slots within the resource pool)

In email discussion [98b-NR-19], following working assumption was made:
· A single value of K is (pre-)configured in a resource pool. 
· K=3 is supported in addition to K=2.

Working assumption:
· 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.
Agreements:
· For the communication range requirement for TX-RX distance-based HARQ feedback, explicit indication in the 2nd stage SCI is used.
· FFS details

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.

In email discussion [98b-NR-20], following agreements was made:
· For groupcast HARQ feedback, SCI explicitly indicates either Option 1 or Option 2 is to be used.

In email discussion [98b-NR-21], following agreements was made:
· 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 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

· 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.

In this contribution, we discuss and give our views on power control, HARQ procedures, and CSI acquisition.
Discussion
Open loop power control
As agreed in RAN1 Ad-Hoc Meeting 1901[3], open loop power control based on SL pathloss (pathloss between TX UE and RX UE) is supported at least for unicast. This mechanism should also be applied to groupcast, as in some groupcast use cases, e.g. platooning, the transmitter and receivers may be very close to each other, lower transmission power may suffice for reliable reception, while higher transmission power may cause more serious interference and impair the entire system. And the largest pathloss between transmitter and group members can be used for the transmission power calculation.
Proposal 1: SL pathloss based open loop power control is supported for groupcast.
Furthermore, in addition to pathloss, open loop power control parameters (i.e. p0 and alpha) are also needed to decide the initial transmission power. For SL pathloss based open loop power control, as sidelink CSI and HARQ are not reported to gNB, and the gNB may not monitor sidelink signals also, gNB has no information to decide the value of P0 and alpha. As there are some information exchanged between transmitter and the receiver to set up unicast/groupcast session, the receiver is able to measure the received SINR based on these received signals from the transmitter. By comparing the current received SINR and the expected SINR, the receiver can decide the accurate values of the open loop power control parameters. The values can be provided to the transmitter via sidelink signaling (e.g. the signaling for SL-RSRP feedback) for the transmission power calculation.
Proposal 2: Parameters (i.e. p0 and alpha) for SL pathloss based open loop power control should be provided by the receiver via sidelink signaling.
[bookmark: _GoBack]As agreed in the last meeting, L3-filtered SL RSRP is reported from RX UE to TX UE. However, in order to ensure the effectiveness of L3-filtered RSRP, during L3-fitering, transmit power change should be restricted. In case of transmit power was changed, e.g. due to the application of new SL pathloss or the transmission of UL in other carrier(s) sharing power with the SL carrier, the L3-filtering should be initialized. For this end, signaling from the TX UE to RX UE should be introduced to trigger the initialization. 
Proposal 3: RX UE assumes that transmit power of TX UE is not changed during the L3-filtering of the SL-RSRP, and the RX UE should initialize the filter if an indication from TX UE is received.
Additionally, in our view, to reduce the negative impact of SL-RSRP reporting, e.g. signaling overhead, increased half duplex restriction, etc., the SL-RSRP reporting should be disabled if SL-pathloss based power control is not used by the TX UE.
Proposal 4: SL-RSRP reporting is disabled if SL-pathloss based power control is not used by the TX UE.
If a UE is configured to use SL pathloss based power control, before the SL pathloss and related power parameters are available, the UE should use DL pathloss based power control if DL pathloss based power control is also (pre-)configured and the UE is in coverage, and the UE should use (pre-)configured transmission power otherwise. 
Proposal 5: For a UE configured with SL pathloss based power control, if SL pathloss or related power control parameters are not available, it should use DL pathloss based power control or (pre-) configured transmission power.
DL pathloss based power control is supported for PSFCH, as transmission power of the TX UE is not indicated to the RX UE, the RX UE cannot derive the SL pathloss, SL pathloss based PSFCH power control is not supported. 
Proposal 6: Confirm the working assumption that sidelink pathloss based PSFCH power control is not supported.
HARQ procedures
HARQ feedback in groupcast
As agreed in RAN1#96bis [4], both Option 1 and Option 2 are supported for HARQ feedback in groupcast. 
In Option 1, the purpose of NACK feedback is to indicate the need of re-transmission, the purpose can be satisfied if all receiver UEs of a groupcast session share one PSFCH, where the transmitter UE can re-transmit the TB if NACK signal was detected on the PSFCH, extra optimization, e.g. a subset of receiver UEs share a PSFCH or all or a subset of receivers share a pool of PSFCH, is not necessary.
Proposal 7: A subset of receiver UEs share a PSFCH and all or a subset of receivers share a pool of PSFCH are not supported.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]For Option 2, one FFS is whether to support all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission. In a groupcast session, if one or some receivers (e.g. the receivers with low RSRP) are DTX and all the others successfully decoded the PSSCH, there will be ACK feedback on the PSFCH and no NACK feedback on the PSFCH, no re-transmission will be triggered consequently. In order to identify the potential DTX, each receiver should have dedicated ACK resource, from this point of view, a subset of receiver UEs share a PSFCH for ACK transmission should not be supported. However, as re-transmission should be triggered as long as one NACK feedback is receiver, there is no need to separate NACK resources for different UE, therefore all RX UEs in the group should share one NACK resource to reduce PSFCH resource overhead
Proposal 8: 
· All or a subset of receiver UEs share a PSFCH for ACK transmission is not supported;
· All of receiver UEs share a PSFCH for NACK transmission is supported.
In email discussion [98b-NR-20], it was agreed that for groupcast HARQ feedback, SCI explicitly indicates either Option 1 or Option 2 is to be used. In Option 2, each RX UEs in the group need one dedicated resource, the dedicated resource is supposed to be determined according to the time/frequency location of associated PSCCH/PSSCH and the identifier of the RX UE in the group. However, the number of Option 2 PSFCH resources associated with one sub-channel should be (pre-) configured, while the number of RX UEs within the group (group size) could be variable, for the TX UE, in case of the group size is larger than the number of Option 2 PSFCH resources associated with one sub-channel, only Option 1 should be used. Additionally, as agreed by SA2, the group size is indicated by higher layer, it may happen that the group size indicated by higher layer of TX UE is not the same as RX UEs, and TX UE may use Option 2 if the indicated group size is smaller than the number of Option 2 PSFCH resources, while actually the group size has already larger than that. To avoid this issue, for a RX UE that cannot identify PSFCH resource for ACK, it should only feedback NACK on the shared NACK resource.
Proposal 9: 
· For the TX UE, if the group size indicated by higher layer is larger than the number of PSFCH resources for groupcast Option 2 associated with one sub-channel, it should only indicate Option 1 in SCI;
· In case of Option 2 is indicated, for a RX UE cannot derive PSFCH resource for ACK, it should only feedback NACK on the shared PSFCH resource for NACK.
As to TX-RX distance based HARQ feedback, it has been agreed that the location information of TX UE in the form of zone ID is indicated in the second stage SCI payload. In order to restrain the SCI size and meanwhile not to sacrifice the accuracy of indicated location information, higher layer signaling can be further used. For example, higher layer signaling can be used to indicate a set of zones, location information indicated in the SCI is mapped to one zone in the set, and the higher layer signaling can be updated if the geographical location of the TX UE changed largely.
Proposal 10: In the location information indication, higher layer signaling is used to indicate a geographical region, location information indicated in SCI is interpreted within the region.
Zone configuration has already been supported in LTE V2X, which should be reused for NR V2X. For accuracy, the size of the zone should be configured per target communication range, i.e. larger size is used if target communication range is also large. Communication range should be indicated in number of zones.
Proposal 11: 
· Confirm the working assumption that zone is (pre-) configured for TX-RX distance-based HARQ feedback for groupcast Option 1;
· Reuse LTE V2X zone configuration mechanism;
· Zone size is (pre-) configured per target communication range, communication range is indicated in number of zones.
PSFCH resource determination
In Option 1 of HARQ feedback for groupcast, a receiver UE only feedback HARQ-NACK on PSFCH if it fails to decode the corresponding TB, and transmit no signal otherwise. In this option, multiple UEs may transmit the same signal in SFN manner, the power of the accumulated signal could be very high. To avoid the IBE interference to other PSFCH, e.g. PSFCH of unicast or Option 2 of HARQ feedback for groupcast, a dedicated PRB should be used for a groupcast session configured with HARQ-ACK feedback Option 1.
Proposal 12: Dedicated PRBs should be used for a groupcast session configured with HARQ-ACK feedback Option 1.
In the RAN1#98 it was agreed that for Case 1(TX/RX overlap) priority rule is used to select PSFCH TX or RX, and for Case 2 (PSFCH TX to multiple UEs), N PSFCH transmissions are selected based on priority rule. As to the priority rule, in our view, it should be based on only priority indication in the associated PSCCH/PSSCH. A PSCCH/PSSCH with high priority means the traffic conveyed is more critical, the importance of a high priority traffic should not be overridden by other factors, such as TX/RX, cast type, HARQ state, etc. 
Proposal 13: The priority rule for Case 1 (PSFCH TX/RX overlap) and Case 2 (PSFCH TX to multiple UEs) should be only based on priority indication in the associated PSCCH/PSSCH.
As discussed in our companion contribution [5], PSFCH is only used for HARQ-ACK information feedback in Rel-16, and at most 4 bits or HARQ-ACK information need to be transmitted in one PSFCH slot, which can be conveyed by PSFCH resource selection and PSFCH payload (as PUCCH format 1b with channel selection HARQ-ACK procedure in LTE), there is no need to support PSFCH based on PUCCH format 2. 
[bookmark: OLE_LINK1]Proposal 14: Only sequence based PSFCH (based on PUCCH format 0) is supported.
For the working assumption on explicitly indicating whether HARQ feedback is used or not for the corresponding PSSCH transmission in SCI, in our view it should be confirmed. 
Proposal 15: Confirm the following 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.
There is one leftover issue in email discussion [98b-NR-21] on whether to use L1-source ID (i.e., the ID of TX UE) indicated by SCI additionally to determine PSFCH resource, such as to avoid PSFCH collision caused by PSCCH/PSSCH collision. In our view, this solution is not necessary. In mode 1, gNB can avoid the collision issue. In mode 2, if multiple TX UEs happen to select the same sub-channel, the respective RX UEs can still decode PSCCH, then it implies that the two pairs of UEs are geographically sufficiently separated. 
Proposal 16: For implicit mechanism for PSFCH resource determination, L1-source ID (i.e., the ID of TX UE) indicated by SCI is not used.
CSI acquisition
In LTE sidelink, transmission resource pool and reception resource pool are separately configured. If this logic is reused in NR sidelink, the PSSCH carrying CSI will be transmitted in one of (pre-) configured transmission resource pools of the RX UE. The transmission resource pool for CSI feedback has to be (pre-) configured as reception resource pool of the TX UE, otherwise the CSI feedback cannot be received. The transmission resource pool for CSI should be on the same carrier as the transmission resource pool for the associated unicast, from resource efficiency point of view, the transmission resource pool for CSI should be fully overlapped with the transmission resource pool for the associated unicast.
Proposal 17: Transmission resource pool for a unicast should be (pre-) configured as transmission resource pool for associated CSI feedback.
Conclusion
In this contributions, we discussed the issues related to physical layer procedures, we have following proposals:
Proposal 1: SL pathloss based open loop power control is supported for groupcast.
Proposal 2: Parameters (i.e. p0 and alpha) for SL pathloss based open loop power control should be provided by the receiver via sidelink signaling.
Proposal 3: RX UE assumes that transmit power of TX UE is not changed during the L3-filtering of the SL-RSRP, and the RX UE should initialize the filter if an indication from TX UE is received.
Proposal 4: SL-RSRP reporting is disabled if SL-pathloss based power control is not used by the TX UE.
Proposal 5: For a UE configured with SL pathloss based power control, if SL pathloss or related power control parameters are not available, it should use DL pathloss based power control or (pre-) configured transmission power.
Proposal 6: Confirm the working assumption that sidelink pathloss based PSFCH power control is not supported.
Proposal 7: A subset of receiver UEs share a PSFCH and all or a subset of receivers share a pool of PSFCH are not supported.
Proposal 8: 
· All or a subset of receiver UEs share a PSFCH for ACK transmission is not supported;
· All of receiver UEs share a PSFCH for NACK transmission is supported.
Proposal 9: 
· For the TX UE, if the group size indicated by higher layer is larger than the number of PSFCH resources for groupcast Option 2 associated with one sub-channel, it should only indicate Option 1 in SCI;
· In case of Option 2 is indicated, for a RX UE cannot derive PSFCH resource for ACK, it should only feedback NACK on the shared PSFCH resource for NACK.
Proposal 10: In the location information indication, higher layer signaling is used to indicate a geographical region, location information indicated in SCI is interpreted within the region.
Proposal 11: 
· Confirm the working assumption that zone is (pre-) configured for TX-RX distance-based HARQ feedback for groupcast Option 1;
· Reuse LTE V2X zone configuration mechanism;
· Zone size is (pre-) configured per target communication range, communication range is indicated in number of zones.
Proposal 12: Dedicated PRBs should be used for a groupcast session configured with HARQ-ACK feedback Option 1.
Proposal 13: The priority rule for Case 1 (PSFCH TX/RX overlap) and Case 2 (PSFCH TX to multiple UEs) should be only based on priority indication in the associated PSCCH/PSSCH.
Proposal 14: Only sequence based PSFCH (based on PUCCH format 0) is supported.
Proposal 15: Confirm the following 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.
Proposal 16: For implicit mechanism for PSFCH resource determination, L1-source ID (i.e., the ID of TX UE) indicated by SCI is not used.
Proposal 17: Transmission resource pool for a unicast should be (pre-) configured as transmission resource pool for associated CSI feedback.
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