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1. Introduction
At RAN plenary #83 meeting, NR V2X WID was endorsed as ‘New WID on 5G V2X with NR sidelink’ [1]. According to the WID, there were many discussions on NR-V2X at the previous RAN1 meetings. In this contribution, we share our views on SL physical layer procedure for NR-V2X including HARQ, CSI acquisition, and power control.

2. Discussions
2.1. HARQ operation
· HARQ process number/New data indicator
In NR V2X, HARQ operation will be supported on unicast/groupcast. Then, HARQ process number (HPN) and new data indicator (NDI) need to be discussed. In NR Rel-15, HARQ process is applied for each HPN independently and NDI indicates whether the transmission conveys new TB from the previous transmission or not, for each HPN. The same feature should be introduced to NR-V2X. To introduce HPN/NDI, an issue is whether HPN/NDI are managed per link or not. Because, there are many UEs in NR-V2X, i.e. lots of links, which is different from NR-Uu.
Simple solution is to manage both HPN and NDI separately per link. For example, in Fig. 1 (a), UE#A transmits a PSSCH to UE#B with HPN#0, and then UE#A transmits another PSSCH to UE#C with HPN#0. After that, if UE#A would transmit another PSSCH to UE#B with HPN#0, the toggling of NDI can be applied from the previous transmission of UE#A to UE#B. In Fig. 1 (b), UE#A transmits a PSSCH to UE#B with HPN#0, and then UE#C transmits another PSSCH to UE#B with HPN#0. After that, if UE#A would retransmit the first PSSCH to UE#B with HPN#0, UE#B is keeping the soft bits of the initial transmission and can combine the first one and the second one. It seems that system can work well via such a simple solution.
It is noted that there are many links per UE in NR-V2X. Even if the number of HARQ processes for each link is less than that of NR-Uu, the total number of HARQ processes will be quite large; thereby each UE needs to be equipped with large soft buffer. In terms of UE complexity and cost, large soft buffer is not desirable. Soft buffer aspect could be determined by UE capability, but anyway, further discussions/conclusions about HPN/NDI on NR-SL are necessary.
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(a) First example
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(b) Second example
Fig. 1: Examples of HPN/NDI management per link
 (Blue: PSCCH, Red: PSSCH, Green: PSFCH)
Proposal 1:
· Discuss whether HPN/NDI is managed per link or not.

· PSFCH TX/TX and TX/RX overlap
At the last RAN1 meeting, the guidance to study the following three cases was provided as a conclusion [2]. In this part, we provide our views on each case.
· 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.
PSFCH timing is associated with PSCCH/PSSCH resource, so a UE can know PSFCH transmission timing by receiving the corresponding PSCCH/PSSCH. Basically, UEs should strive to avoid the collision by sensing results. Let us assume that UE#B transmitted another PSSCH to UE#C and will receive corresponding PSFCH at slot n (fig. 2). When UE#A would a PSSCH to UE#B, and if the corresponding PSFCH is at slot n, UE#A should avoid the PSSCH transmission (i.e. different PSSCH resource is used, where the corresponding PSFCH is at slot m (m ≠ n)), so that PSFCH TX/RX overlap does not occur at UE#B. Sensing result of the PSCCH/PSSCH from UE#B can make UE#A realize the TX and corresponding PSFCH RX.
However, in the case of TB with high priority (e.g. severe latency requirement), UE#A needs to transmit the PSSCH to UE#B. PSFCH TX/RX overlap at a UE is possible. Due to half duplex issue, normally either needs to be dropped. Which is more important depends on the use case/situation, and retransmission can be done after dropping PSFCH. Based on the analysis, overlap of PSFCH TX/RX and dropping either is not typical/critical issue. Therefore, the following proposal is provided.
Note that, in the case that PSSCH TX from UE#A to UE#B is overlapped with PSSCH TX from UE#B to UE#C, and the corresponding PSFCHs would be overlapped, UE#B cannot receive the PSSCH from UE#A. PSFCH TX/RX overlap at UE#B does not occur. No need to consider this case.
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Fig. 2: PSFCH TX/RX overlap
Proposal 2:
· When PSFCH TX is overlapped with PSFCH RX, whether UE transmits or receives is up to UE implementation.

· Case 2 (PSFCH TX to multiple UEs): A UE received SCI from different UEs and the associated PSFCHs appear in the same slot.
At first, similar discussion to case 1 can be introduced. That is, UEs should basically strive to avoid the collision by sensing results. Let us assume that UE#C transmitted another PSSCH to UE#B and will receive corresponding PSFCH at slot n (fig. 3 (a)). When UE#A would a PSSCH to UE#B, and if the corresponding PSFCH is at slot n, UE#A should avoid the PSSCH transmission, so that PSFCH TX to multiple UEs does not occur at UE#B.
However, the following situation seems typical: PSSCH TX from UE#A to UE#B is overlapped with PSSCH TX from UE#C to UE#B, and the corresponding PSFCHs is be overlapped (fig. 3 (b)). Dropping either is strongly undesirable since retransmission would be done after the dropping, which leads to further collision. System performance will degrade significantly. UE should transmit PSFCHs at the same time as many as possible.
Meanwhile, it seems multiple PSFCH transmissions with non-contiguous frequency resources degrade the performance. More PSFCH transmissions at the same time will larger impact on the transmission performance; therefore, maximum number of simultaneous PSFCH transmissions can be limited as UE capability. Actual number of simultaneous PSFCH transmissions may be over the maximum number. In this case, dropping a part is feasible. Performance degradation is RAN4 aspects. Asking RAN4 may be one possible solution.
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(a) Avoidable case
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(b) Unavoidable case
Fig. 3: PSFCH TX to multiple UEs
Proposal 3:
· When a UE would transmit PSFCHs to multiple UEs at the same time, the UE should transmit the PSFCHs as many as possible.
· Max number of simultaneous PSFCH transmissions can be limited.
· If actual number is over the max number, drop a part up to the max number. Which is dropped is up to UE.

· 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.
For case 3, the same discussion as case 2 can be provided. UE should strive to avoid the collision by sensing results, but multiple PSFCH transmissions can happen. UE should transmit PSFCHs at the same time as many as possible, and maximum number of simultaneous PSFCH transmissions can be limited as UE capability. That is, the same solution as that for case 2 can be applied for case 3. Multiplexing HARQ-ACK bits on a PSFCH resource might be another option, but the multiplexing is strongly undesirable as discussed in [3]. Additional work as DAI and HARQ-ACK codebook becomes necessary. 
Observation 1:
· Multiplexing of multiple HARQ-ACK bits on a PSFCH resource should be avoided since it is complicated.
Proposal 4:
· When a UE would transmit HARQ-ACK bits to one UE at the same time, the UE should transmit the PSFCHs as many as possible.
· Each HARQ-ACK bit is conveyed on different PSFCH resource.
· Max number can be limited.
· Max number of simultaneous PSFCH transmissions can be limited.
· If actual number is over the max number, drop a part up to the max number. Which is dropped is up to UE.

· PSFCH resource determination
At the RAN1#96bis meeting [4], the following agreements were reached regarding PSFCH periodicity.
	Agreements:
· It is supported, in a resource pool, that within the slots associated with the resource pool, PSFCH resources can be (pre)configured periodically with a period of N slot(s)
· N is configurable, with the following values
· 1
· At least one more value >1
· FFS details
· The configuration should also include the possibility of no resource for PSFCH. In this case, HARQ feedback for all transmissions in the resource pool is disabled
· HARQ feedback for transmissions in a resource pool can only be sent on PSFCH in the same resource pool


At the RAN1#97 meeting [2], the following agreements were reached regarding PSFCH resource determination of frequency/code-domain.
	Agreements:
· At least for the case when the PSFCH in a slot is in response to a single PSSCH:
· Implicit mechanism is used to determine at least frequency and/or code domain resource of PSFCH, within a configured resource pool. At least the following parameters are used in the implicit mechanism:
· Slot index (FFS details) associated with PSCCH/PSSCH/PSFCH
· Sub-channel(s) (FFS details) associated with PSCCH/PSSCH
· Identifier (FFS details) to distinguish each RX UE in a group for Option 2 groupcast HARQ feedback
· FFS detailed applicability of the above parameters 
· FFS: Other parameters (e.g. SL-RSRP/SINR, Layer-1 source ID, location information, etc.)


Detailed PSFCH resource determination of frequency/code-domain is still FFS. Before defining the detailed mechanism, which sub-channel is available for PSFCH should be discussed. The following options are considerable:
· Option 1: All sub-channels are used for PSFCH.
· Option 2: Specific sub-channel(s) is/are used for PSFCH.
We believe that Option 2 is better solution than Option 1 since resource utilization efficiency is better in Option 1. Fig. 4 describes both Option 1 and Option 2. In Option 1, the last symbol(s) of each slot will be used only for PSFCH to avoid increasing WI workload. If unused PSFCH resources are used for other channel transmissions as (i) and (ii) in fig. 4 (a), resource utilization efficiency becomes high but spec. becomes more complicated. In Option 2, the last symbol(s) of each slot can be used for longer PSSCH, except for the specific sub-channel(s) where PSFCHs are mapped. It is noted that although FDM between PSCCH/PSSCH and PSFCH should be precluded for transmission/reception perspective of a UE, it can be allowed for system perspective. The detailed discussion of TDM/FDM between PSCCH/PSSCH and PSFCH is provided in our other contribution [3]. 
Proposal 5:
· PSFCH resources are (pre-)configured on specific sub-channel(s).

· Enabling/Disabling HARQ feedback
At the RAN1 #95 [5] and #AH1901 [6] meetings, it was agreed that SL HARQ feedback can be turned off and ‘on/off’ status of HARQ feedback is set by (pre-)configuration.
	RAN1#95
Agreements:
· It is supported to enable and disable SL HARQ feedback in unicast and groupcast.
· FFS when HARQ feedback is enabled and disabled.
RAN1#AH1901
Agreements:
· (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


The motivations of this feature are as following, 1) HARQ based retransmission makes system performance worse in high channel congestion condition and 2) HARQ retransmission is not necessary for traffic with low reliability requirement. To our best understanding, to achieve the above motivations, TB retransmission controlled by TX-UE based on channel congestion level or packet QoS requirement is enough. That is, it is not necessary to control a RX-UE behaviour to disable/enable HARQ feedback signalling transmission. Therefore, it is not suggested to disable HARQ feedback when PSFCH resources are configured in a transmission resource pool. But, there would be a case that PSFCH resource is not configured for some resource pool, and those resource pool can be used for service with low QoS requirement. Based on the above discussion, it is proposed that enable/disable HARQ feedback for unicast/groupcast transmission is resource pool specific.
Proposal 6:
· Enable/disable HARQ feedback is resource pool-specific. 

· TX-RX distance based HARQ feedback for groupcast
	Agreements:
· 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
· Send a response LS to SA2 including this agreement – R1-1907823 (Hanbyul, LGE), which is approved with final LS in R1-1907908


At the last RAN1 meeting [2], the above agreements were reached for TX-RX distance-based HARQ feedback for groupcast. TX-RX distance-based HARQ feedback for groupcast for option 2 is still FFS. We believe that the feature of TX-RX distance-based HARQ feedback should be precluded if enabled HARQ-ACK feedback option on groupcast is option 2. The main motivation of option 2 (both ACK and NACK feedback) is to know DTX. If HARQ-ACK is not received, the TX-UE can assume DTX of the RX-UE. After the DTX detection, the TX-UE can do retransmission. However, if TX-RX distance-based HARQ feedback is applied, no reception of HARQ-ACK means two cases: DTX of RX-UE and larger distance than threshold. Retransmission is necessary for the first case while unnecessary for the second case. The benefit is lost; therefore, option 2 becomes meaningless. To avoid this situation, the following proposal is provided.
To support TX-RX distance-based HARQ feedback for groupcast, range requirement needs to be indicated per PSSCH since the packet range requirement is not known to RX-UE(s). Regarding how to indicate it, range requirements can be indexed and an index is indicated explicitly via the SCI associating with PSSCH transmission.
Proposal 7:
· For HARQ feedback option 2 on groupcast, TX-RX distance-based HARQ feedback is disabled.
· Range requirement of PSSCH is indicated via corresponding SCI when HARQ feedback is enabled for groupcast.
· Range requirement is indexed and one index is indicated.

· HARQ feedback for groupcast
	Agreements:
· 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.


At the RAN1#96bis meeting [4], the above agreements were reached for HARQ feedback resource determination on groupcast. Regarding option 2, each receiver UE uses a separate PSFCH resource for HARQ-ACK feedback (Note that ‘HARQ-ACK’ means both ACK and NACK as NR spec.). In this case, required PSFCH resource number equals to the number of UEs in the group. However, available resource amount for PSFCH is not infinite. If available PSFCH resource number is less than the UE number, some UEs would use the same PSFCH resource or some UEs would drop the HARQ feedback, which should be avoided since the abovementioned motivation of option 2 is lost. Therefore, we provide the following proposal.
Proposal 8:
· For option 2 of HARQ feedback on groupcast, the maximum number of UEs in the group is limited.
· Option 1 is used in case of more UEs in the group

· CBG-based HARQ feedback
In NR Rel-15, CBG-based HARQ feedback is supported for better resource utilization efficiency because if some CBG decoding is successful, the CBG is not retransmitted even if the TB is not decoded correctly. However, CBG-based operation requires multiple HARQ-ACK bits for a TB, which makes spec. more complexity; for example, PSFCH format aspect, HARQ-ACK bits multiplexing aspect, and TB-base/CBG-base switching aspect. Furthermore, CBG-based operation is not mandatory feature but optimization, considering large scope in Rel-16 NR-V2X, it is desirable to drop this feature in Rel-16 NR V2X. Therefore, we provide the following proposal.
Proposal 9:
· CBG-based HARQ feedback is not supported at least in Rel-16 NR-SL.

2.2. CSI acquisition
· SL-CSI reporting type
An issue for CSI acquisition is which CSI report type is supported on NR-SL. In NR Rel-15, aperiodic/semi-persistent/periodic CSI reports are supported. We believe that at least aperiodic CSI report should be supported. Semi-persistent and periodic CSI reports seem to need ‘standalone’ RS transmission/reception for CSI measurement, which is precluded in NR-V2X SI.
Proposal 10:
· Support at least aperiodic SL-CSI reporting.
· FFS: support periodic SL-CSI reporting

· SL-CSI reporting configuration
In NR Rel-15, many parameters for CSI reporting are associated with a CSI report configuration (CSI-ReportConfig). Some of the parameters are needed for SL-CSI reporting as well. For example, at least reportQuantity, cqi-Table seem necessary. Regarding reportQuantity, which CSI type is requested is determined. One CSI type is associated among none, (CRI, RI, CQI), (CRI, RI, PMI, CQI), (CRI, RSRP), etc. PMI reporting is not supported for NR-SL, but at least none and (CRI, RI, CQI) are supportable. Regarding cqi-Table, one CQI table is associated among three tables in NR Rel-15. The three CQI table is feasible for NR-SL; hence, one table needs to be selected.
Based on the analysis, multiple SL-SCI reporting configurations should be configurable and one configuration should be selectable by each SL-CSI reporting triggering. SL-CSI reporting is available for unicast transmission, where PC5-RRC signalling can be used. Therefore, to configure them by PC5-RRC configuration is feasible solution.
Proposal 11:
· SL-CSI reporting configurations are PC5-RRC-configured and one configuration is indicated with aperiodic SL-CSI reporting triggering.

· SL-CSI reporting timing
An important aspect of SL-CSI reporting is timing of SL-CSI reporting. In NR Rel-15, gNB triggers a CSI reporting with reporting timing/resource, and then the UE transmits the CSI report on the indicated PUSCH to gNB (in case of aperiodic CSI report). Meanwhile, in SL operation, whether a resource is available or not depends on sensing results. That is, even when a UE requests a SL-CSI report to another UE with a resource for the SL-CSI report, the requested UE may not be able to transmit the SL-CSI report on the indicated resource. This situation is similar to PSSCH-PSFCH association, but the same solution is not reasonable since SL-CSI report is conveyed on PSSCH. Therefore, SL-CSI reporting timing should be up to RX-UE. SL-CSI reporting is performed by the same mechanism as data transmission.
One concern about the above timing selection is that TX-UE cannot know when the RX-UE reports the SL-CSI report. When TX-UE does not receive the SL-CSI report shortly, the SL-CSI report trigger may be failed, the SL-CSI report reception may be failed, or just the RX-UE may postpone the SL-CSI report. TX-UE cannot distinguish them. If SL-CSI reporting triggering or SL CSI reporting is failed, TX-UE will retrigger, which is desirable for better transmission performance. Accordingly, we believe that SL-CSI reporting window should be introduced so that TX-UE judges whether retriggering of the SL-CSI report is necessary or not. If SL-CSI report is not received in the window, TX-UE can assume that the SL-CSI reporting is failed. As abovementioned, SL-CSI reporting is available for unicast transmission, where PC5-RRC signalling can be used. The length of the SL-CSI reporting window can be PC5-RRC-configured. 
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Fig. 4: SL-CSI reporting window
Proposal 12:
· SL-CSI reporting timing is up to RX-UE.
· Support SL-CSI reporting window.
· SL-CSI is reported within the window.
· If SL-CSI report is not received in the window, it is assumed that the SL-CSI report is failed.

2.3. Power control
· PSD boosting
	Agreements:
· For sidelink transmit power control,
· Total sidelink transmit power is the same in the symbols used for PSCCH/PSSCH transmissions in a slot.
· FFS whether/how to handle simultaneous transmission of sidelink and uplink
· The maximum SL transmit power is (pre-)configured to the TX UE.
· FFS on details (e.g., whether the maximum power is dependent of parameters such as the priority of PSCCH/PSSCH)


At the last RAN1 meeting [2], the above agreements were reached for sidelink power control. In LTE-SL, PSD boosting of PSCCH compared to PSSCH is supported. Whether the mechanism is introduced for NR-SL or not is still FFS. We believe that the PSD boosting of PSCCH should be supported for NR-SL as well. The motivation is better PSCCH performance since PSCCH is used for sensing. Better sensing performance leads to better system performance. Note that transient period needs to be considered by RAN4, but transient period is unnecessary when total transmit power is the same between two symbols.
In addition, PSD of CSI-RS and PT-RS is a discussable topic. In NR Rel-15, PSD of CSI-RS and PT-RS can be boosted. It is also beneficial for NR-SL since CSI acquisition/phase noise compensation can achieve better performance. The same discussion as the above about transient period can be provided.
Proposal 13:
· PSD boosting of PSCCH is supported with power reduction of FDMed signal.
· PSD boosting of CSI-RS/PT-RS is applicable with power reduction of FDMed signal.

· SL pathloss-based open loop power control for groupcast
	Agreements:
· For the SL open-loop power control, a UE can be configured to use DL pathloss (between TX UE and gNB) only, SL pathloss (between TX UE and RX UE) only, or both DL pathloss and SL pathloss.
· When the SL open-loop power control is configured to use both DL pathloss and SL pathloss,
· The minimum of the power values given by open-loop power control based on DL pathloss and the open-loop power control based on SL pathloss is taken.
· (Working assumption) P0 and alpha values are separately (pre-)configured for DL pathloss and SL pathloss.


At the last RAN1 meeting [2], the above agreements were reached for SL pathloss-based open loop power control. One concern of SL pathloss-based OLPC is groupcast case. In groupcast, a part of RX-UEs’ RSRP information may be unavailable at TX-UE. If TX-UE applies SL pathloss-based OLPC in this case, some UEs in the group cannot receive the groupcast transmission. For example, as fig. 5, UE#D is the farthest from UE#A. UE#A has RSRP information of UE#B and UE#C, but does not that of UE#D. If UE#A applies SL pathloss-based OLPC, UE#A transmits groupcast with transmit power where UE#B and UE#C can receive it. The groupcast transmission is not received by UE#D. That is, the SL pathloss-based OLPC is unreasonable for such a case. To avoid this case, a restriction to apply SL pathloss-based OLPC is feasible for groupcast, where all RX-UEs’ RSRP information needs to be available at TX-UE. TX-UE can apply SL pathloss-based OLPC based on the smallest RSRP information.
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Fig. 5: SL pathloss-based OLPC for groupcast
Proposal 14:
· If all UEs’ RSRPs are available at TX-UE, SL pathloss-based OLPC is applicable.
· Otherwise, SL pathloss-based OLPC is not allowed.

· Power control for PSFCH
PSFCH power control needs to be discussed. In consideration of current WI workload, we believe that the same power control mechanism as that for PSSCH is sufficient. No need to specify PSFCH power control with completely different mechanism from that for PSSCH. Note that PSSCH and PSFCH coverage and requirement will be different. P0 and alpha should be managed as different series from those for PSSCH.
Proposal 15:
· The same power control mechanism as that for PSSCH is applied.
· P0 and alpha are defined separately from those for PSSCH.

· RSRP measurement/reporting for open loop power control
For OLPC (and RLF/RLM), RSRP feedback is necessary. One considerable point is whether TX-UE or RX-UE applies L3 filtering of RSRP. If TX-UE applies, it means that RX-UE reports L3-RSRP to TX-UE, which is transmitted on higher layer. If RX-UE applies, it means that RX-UE reports L1-RSRP to TX-UE, which is conveyed by L1 signaling. We believe that the first option is better solution. Because, the second option needs more feedbacks. In SL operation, half-duplex issue is one of the largest factors on system performance. More feedbacks lead to increase half-duplex issue, which is undesirable. It seems no certain reason to support L1-RSRP feedback for OLPC; therefore, we provide the following proposal.
Proposal 16:
· RX-UE reports L3-RSRP to TX-UE

Another considerable topic is pathloss reference RS. In NR Rel-15, higher layer parameter pathlossReferenceRS is configured per PUCCH/PUSCH/SRS to measure pathloss and apply power control. SSB and CSI-RS are the candidates as pathlossReferenceRS. For NR-SL, S-SSB is not suitable for this purpose, and DM-RS or CSI-RS is possible solution. S-SSB might not be received by some UEs since transmission timing of S-SSB would be overlapped. Among CSI-RS and DM-RS, our preference is CSI-RS for pathlossReferenceRS. The reason is forward compatibility. In future release, beam management would be support in NR-SL. In this case, QCL and TCI-state concept will be introduced, where beam switching can be considered for RSRP calculation by using CSI-RS. It cannot be considered if DM-RS is used for pathlossReferenceRS. Both of DM-RS and CSI-RS are feasible for pathlossReferenceRS in NR-SL Rel-16, and not so much difference is assumed. Therefore, CSI-RS is better for RSRP measurement. Note that DM-RS is also applicable but whether/how to use can be up to UE implementation.
Proposal 17:
· CSI-RS is used for RSRP measurement.
· One CSI-RS configuration is set as pathloss reference RS.
· DM-RS can be used as well. Whether/how is up to UE implementation.

As discussed above, RSRP feedback-based OLPC will be supported. That is, UE#A transmits RS to UE#B, and UE#B reports RSRP to UE#A (termed as RSRP information #1). Meanwhile, RSRP can be measured from received RS by TX-UE itself. UE#B transmits RS to UE#A, and then UE#A measures RSRP from the received RS (termed as RSRP information #2). One question is, for SL pathloss-based OLPC, can UE#A use both RSRP information #1 and RSRP information #2, or either? Considerable options are the following:
· Option 1: both are available and either is prioritized if any
· Option 2: both are available and combined if any
· Option 3: only RSRP information #1 is available
· Option 4: only RSRP information #2 is available
We believe that option 1 or option 2 should be supported since system performance/power control performance can be better. If either RSRP information #1 or RSRP information #2 is available, the UE does not need to try to obtain the other. If both are available, power control with more accuracy can be provided. There is no certain reason to prohibit option 1 and option 2. Note that, whether/how to use the two information should be up to UE implementation since WI workload should not be increased.
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(a) RSRP information #1			(b) RSRP information #2
Fig. X: Two flows of RSRP information acquisition
Proposal 18:
· For SL pathloss-based OLPC, the following two RSRP information are applicable by TX-UE. Whether/how is up to UE implementation.
· RSRP information feedbacked from RX-UE
· RSRP information measured by TX-UE from RS transmitted by RX-UE

3. Conclusion
In this contribution, we discussed SL physical layer structure for NR V2X. Proposals are summarized as following: 
Observation 1:
· Multiplexing of multiple HARQ-ACK bits on a PSFCH resource should be avoided since it is complicated.
Proposal 1:
· Discuss whether HPN/NDI is managed per link or not.
Proposal 2:
· When PSFCH TX is overlapped with PSFCH RX, whether UE transmits or receives is up to UE implementation.
Proposal 3:
· When a UE would transmit PSFCHs to multiple UEs at the same time, the UE should transmit the PSFCHs as many as possible.
· Max number of simultaneous PSFCH transmissions can be limited.
· If actual number is over the max number, drop a part up to the max number. Which is dropped is up to UE.
Proposal 4:
· When a UE would transmit HARQ-ACK bits to one UE at the same time, the UE should transmit the PSFCHs as many as possible.
· Each HARQ-ACK bit is conveyed on different PSFCH resource.
· Max number can be limited.
· Max number of simultaneous PSFCH transmissions can be limited.
· If actual number is over the max number, drop a part up to the max number. Which is dropped is up to UE.
Proposal 5:
· PSFCH resources are (pre-)configured on specific sub-channel(s).
Proposal 6:
· Enable/disable HARQ feedback is resource pool-specific. 
Proposal 7:
· For HARQ feedback option 2 on groupcast, TX-RX distance-based HARQ feedback is disabled.
· Range requirement of PSSCH is indicated via corresponding SCI when HARQ feedback is enabled for groupcast.
· Range requirement is indexed and one index is indicated.
Proposal 8:
· For option 2 of HARQ feedback on groupcast, the maximum number of UEs in the group is limited.
· Option 1 is used in case of more UEs in the group
Proposal 9:
· CBG-based HARQ feedback is not supported at least in Rel-16 NR-SL.
Proposal 10:
· Support at least aperiodic SL-CSI reporting.
· FFS: support periodic SL-CSI reporting
Proposal 11:
· SL-CSI reporting configurations are PC5-RRC-configured and one configuration is indicated with aperiodic SL-CSI reporting triggering.
Proposal 12:
· SL-CSI reporting timing is up to RX-UE.
· Support SL-CSI reporting window.
· SL-CSI is reported within the window.
· If SL-CSI report is not received in the window, it is assumed that the SL-CSI report is failed.
Proposal 13:
· PSD boosting of PSCCH is supported with power reduction of FDMed signal.
· PSD boosting of CSI-RS/PT-RS is applicable with power reduction of FDMed signal.
Proposal 14:
· If all UEs’ RSRPs are available at TX-UE, SL pathloss-based OLPC is applicable.
· Otherwise, SL pathloss-based OLPC is not allowed.
Proposal 15:
· The same power control mechanism as that for PSSCH is applied.
· P0 and alpha are defined separately from those for PSSCH.
Proposal 16:
· RX-UE reports L3-RSRP to TX-UE
Proposal 17:
· CSI-RS is used for RSRP measurement.
· One CSI-RS configuration is set as pathloss reference RS.
· DM-RS can be used as well. Whether/how is up to UE implementation.
[bookmark: _GoBack]Proposal 18:
· For SL pathloss-based OLPC, the following two RSRP information are applicable by TX-UE. Whether/how is up to UE implementation.
· RSRP information feedbacked from RX-UE
· RSRP information measured by TX-UE from RS transmitted by RX-UE
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