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

Agreements:
· For PSSCH-to-HARQ feedback timing, to down-select:
· Option 1: K is the number of logical slots (i.e., the slots within the resource pool)
· Option 2: K is the number of physical slots (i.e., the slots within and outside the resource pool)
· FFS how to determine K.
Agreements:
· 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.
Agreements:
· For Case 1 (PSFCH TX/RX overlap),
· Select PSFCH TX or RX based on priority rule
· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.
· FFS: Other priority rule (e.g. TX/RX, cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH), up to UE implementation
· For Case 2 (PSFCH TX to multiple UEs),
· Select N PSFCH(s) transmissions based on priority rule
· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.
· FFS: Other priority rule (e.g. cast type, HARQ state, HARQ feedback option, number of (re)transmission of PSCCH/PSSCH, collision status, etc.), up to UE implementation
· For Case 3 (PSFCH TX with multiple HARQ feedback to the same UE),
· FFS including whether to support multiple HARQ feedback bits are multiplexed on a PSFCH, whether to apply the solution of Case 2
In email discussion [98-NR-10], following 5 proposals on PSFCH resource determination were agreed:
Proposal 1 
· 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.
Proposal 2
· 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.
Proposal 3
· At least, it is supported to use a single K value for all UEs in a RX resource pool
· K=2 is supported
· FFS: whether to support other K values to be used as a single K value in a resource pool
· FFS: whether to support the use of multiple K values in a resource pool

Proposal 4
· 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.
Proposal 5
· Send LS to RAN4 to ask AGC settling time and RB size of PSFCH. A draft LS was shared in this thread.
In email discussion [98-NR-12], the follow working assumption on SL-RSRP measurement/report was made:
· 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.

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 signalling.
According to the working assumption made in [98-NR-12] UE receiving RS for SL-RSRP measurement reports a filtered SL-RSRP. As SL-RSRP reporting would increase resource consumption and half duplex impact for the RX UE, from this point of view, L3-filtered RSRP should be reported. 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: 
· L3-filtered SL-RSRP is reported from RX UE to TX UE;
· 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, L3-filtered SL-RSRP should be reported via L3 signaling. To reduce the negative impact of SL-RSRP reporting, the SL-RSRP reporting should be disabled if SL-pathloss based power control is not used by the TX UE.
Proposal 4: 
· L3-filtered SL-RSRP is reported via L3 signaling;
· 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.
HARQ procedures
Layer 1 IDs to be conveyed via SCI
As agreed in SI phase, for support of HARQ procedure in unicast and groupcast, information such as layer-1 destination ID, layer-1 source ID, HARQ process ID, NDI and RV are included in the SCI. However, it is still open on how to determine the layer-1 source ID and layer-1 destination ID, and respective size. 
The functionality of destination ID is to identify the receiver at PHY layer, this Layer-1 ID can be derived from higher layer provided destination ID, e.g. 8 LSB of higher layer destination ID.  The size of the layer-1 destination ID should be decided properly to fit into the capacity of SCI and meanwhile ensure an acceptable level of layer-1 destination ID collision (i.e. multiple receivers using same layer-1 destination ID).
If one receiver has more than one unicast sessions, or there is layer-1 destination ID collision, the receiver can receive transmissions with same destination ID from different transmitters. In this case, it is crucial for the receiver to identify which transmitter the received transmission is from. For this purpose, the Layer-1 source IDs used by all transmitters that can be received by a given UE have to be different.  Hence, the Layer-1 source ID should not be derived from the higher layer source ID as Layer-1 destination ID, otherwise the possibility of source ID collision may be not trivial unless the size of Layer-1 source ID is large enough. To address the source ID collision issue, the Layer-1 source ID should be designated by the receiver. Moreover, in case of the size of Layer-1 source ID is large, Layer-1 source ID can be omitted if the receiver has only one unicast session such as to reduce the SCI size.
Proposal 6: The Layer-1 source ID should be designated by the receiver UE.
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. This method can in part reduce PSFCH resource overhead, however, it cannot identify DTX receivers just as Option 1. 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. 
Proposal 8: All or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission is not supported.
The whole point to identify DTX receiver in groupcast is to guarantee that a dedicated PSFCH resource is allocated for the receiver. However, if the number of receivers in a groupcast is large, to allocate dedicated PSFCH resource for each receiver could deplete PSFCH resources, in this case, the feasible way is only to allocate dedicated PSFCH resource for receivers with low RSRP (which are prone to be DTX), and other receivers share a PSFCH resource for NACK (i.e. Option 1).
Proposal 9: In a groupcast transmission, mixture of Option1 and Option 2 should be supported.
As to TX-RX distance based HARQ feedback, it has been agreed that the location information of TX UE is indicated in the second stage SCI payload. The location information can be in the form of zone ID or GNSS coordinates. 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, if location information is represented with zone, then 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, 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.
PSFCH resource determination
One open issue in email discussion [98-NR-10] is if a set of frequency resources is (pre-)configured for the actual use of PSFCH transmissions, in our view, this (pre-)configuration is not necessary. Since based on the implicit mapping rule between PSSCH and corresponding PSFCH resource, the PSFCH resource can be determined if a reference PSFCH resource is additionally (pre-) configured.
Proposal 11: (Pre-) configuration of a set of frequency resources for the actual use of PSFCH transmissions is not supported.
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 email discussion [98-NR-10], K=2 is agreed. As the value of K is the representation of UE capability in terms of decoding PSSCH/PSSCH and encoding/transmit PSFCH, it does not make sense to support more than one values given that a smallest value has been agreed. One motivation of support multiple K values in a resource pool is to disperse HARQ feedback into multiple slots, such as to avoid PSFCH insufficient issue. This motivation does not hold as PSFCH resources can be configured with period equal to 1, multiple K values cannot bring additional PSFCH resources comparing to a configuration of smaller PSFCH period.
Proposal 13: Only one K value is supported in Rel-16.
There is one FFS in the email discussion [98-NR-10] that whether/when to support CDM between PSFCH resources used for HARQ feedback of PSSCH transmissions. As the power of PSFCH transmitted from different UEs could be very divergent, and due to the different propagation delay, the received PSFCH’s could not be well aligned either, in this case, near-far effect could degrade the PSFCH reception if PSFCH resources are CDM. 
Proposal 14: CDM between PSFCH resources used for HARQ feedback of PSSCH transmissions are not supported.
As to another FFS in the email discussion [98-NR-10] on the PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots, due to the drawback of CDM elaborated above, FDM should be used just as other PSSCH transmissions cases.
Proposal 15: Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots 
In the last meeting 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 16: 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.
The periodicity of PSFCH resource can be up to 4, which implies at most 4 HARQ bits need to be transmitted via PSFCH to a UE in Case 3. As discussed in our companion contribution [5], in Rel-16 PSFCH is only used for HARQ-ACK information feedback, and at most 4 bits or HARQ-ACK information need to be transmitted in one PSFCH slot, which can be conveyed by the combination of PSFCH frequency resource location 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 17: Only sequence based PSFCH (based on PUCCH format 0) is supported, the combination of PSFCH frequency resource location and PSFCH payload is used to convey up to 4 HARQ information bits.
CSI acquisition
In the unicast session, CSI is fed back from the UE that receiving unicast data (secondary UE) to the UE that transmitting the unicast data (Primary UE). In case of CSI reporting is enabled by configuration, the secondary UE should report CSI according to the request from the primary UE, one bit in SCI can be used for this purpose. Moreover, the secondary UE should be allowed to report CSI autonomously if the channel status has been changed significantly, e.g. the rank has been changed from 2 to 1, such that the primary UE can adapt the transmission scheme accordingly. 
Proposal 18: 
· Use 1 bit in SCI to trigger aperiodic CSI feedback;
· UE should be allowed to feedback sidelink CSI autonomously.
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 secondary UE. The transmission resource pool for CSI feedback has to be (pre-) configured as reception resource pool of the primary 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 19: 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: 
· L3-filtered SL-RSRP is reported from RX UE to TX UE;
· 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: 
· L3-filtered SL-RSRP is reported via L3 signalling;
· 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: The Layer-1 source ID should be designated by the receiver UE.
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 and another PSFCH for NACK transmission is not supported.
Proposal 9: In a groupcast transmission, mixture of Option1 and Option 2 should be supported.
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: (Pre-) configuration of a set of frequency resources for the actual use of PSFCH transmissions is not supported.
Proposal 12: Dedicated PRBs should be used for a groupcast session configured with HARQ-ACK feedback Option 1.
Proposal 13: Only one K value is supported in Rel-16.
Proposal 14: CDM between PSFCH resources used for HARQ feedback of PSSCH transmissions are not supported.
Proposal 15: Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots 
Proposal 16: 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 17: Only sequence based PSFCH (based on PUCCH format 0) is supported, the combination of PSFCH frequency resource location and PSFCH payload is used to convey up to 4 HARQ information bits.
Proposal 17: Confirm the working assumption on CSI reporting made in RAN#96 with restriction that CSI reporting only includes CQI and RI.
Proposal 18: 
· Use 1 bit in SCI to trigger aperiodic CSI feedback;
· UE should be allowed to feedback sidelink CSI autonomously.
Proposal 19: Transmission resource pool for a unicast should be (pre-)configured as transmission resource pool for associated CSI feedback.
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