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1. Introduction
In this contribution, we provide text proposals for NR specification to capture the agreements on physical layer procedure for NR sidelink made in Rel-16 NR V2X WI. Furthermore, we continue to discuss remaining issues on physical layer procedure as follows: 
· Issue 1: Remaining UL/SL prioritization rule. 
· Tie-break of the same priority
· PSFCH TX and PSFCH RX
· For prioritization between PUCCH carrying SL HARQ reporting and SL-TX with the same priority
· For prioritization between PSCCH/PSSCH and PUCCH/PUSCH without UL-SCH/SRS
· For prioritization between SL RX and UL-TX
· Issue 2: Whether or how to support non-distance-based SL HARQ feedback Option 1 for groupcast.
· Issue 3: UE procedure for receiving HARQ-ACK on sidelink.
· How is the DTX state reported to the higher layer.
· Issue 4: Remaining details on PSFCH slot positions. 
· Issue 5: Sidelink CSI reference resource definition. 

2. Discussion
2.1. UL/SL Prioritization Rule 
For the collision handling between PSFCH TX and PSFCH RX, the UE will compare the corresponding priority first to decide whether the UE perform PSFCH TX or PSFCH RX. Meanwhile, depending on the traffic characteristics and service types, the collision between PSFCH TX and PSFCH RX with the same priority could occur more frequently. In this case, it would be useful to define explicit rule for tie-break. 
When PSFCH RX is deprioritized, since the UE will determines NACK for all the skipped PSFCH receptions, it would increase the probability of ACK to NACK error. It will cause unnecessary retransmission(s). When PSFCH TX is deprioritized, it would increase the probability of ACK to NACK/DTX error if ACK is supposed to be transmitted. In addition, since the target UE can determine PSFCH is successfully received even though the UE transmits no PSFCH, it can also increase the probability of PSFCH DTX to ACK error if NACK is supposed to be transmitted. The first case will cause unnecessary retransmission(s) while the second case will cause excessively large latency since this error case could be found in higher layers. In general, among the performance requirement for HARQ feedback detection, NACK-to-ACK error is more important compared to ACK-to-NACK error. In those points of views, for simplicity, it can be considered that PSFCH TX is prioritized over PSFCH RX for tie-breaking. Alternatively, for best effort, NACK transmission on PSFCH could be prioritized over PSFCH RX for tie-breaking for all the cast types. 
To decide whether or how to define priority rule for tie-breaking, it also needs to consider the case when two UEs transmit PSCCH/PSSCH each other in slot window associated with the same PSFCH occasion. In this case, these two UE will decide whether PSFCH TX or PSFCH RX is prioritized in the same PSFCH occasion. If both UE prioritize PSFCH TX, no one receives these transmitted PSFCHs. If both UE prioritize PSFCH RX, these UE may receive nothing. It would be preferred that one UE prioritize PSFCH TX while another UE prioritizes PSFCH RX. In this case, defining the explicit priority rule based on HARQ state would not be useful. Instead, at this moment, it can be considered that UE randomly selects whether PSFCH TX or PSFCH RX is prioritized for this tie-breaking. 
Proposal 1: It is up to UE implementation whether PSFCH TX or PSFCH RX is prioritized when they are associated with the same priority. 
Next, it is necessary to define how to handle the case when PUCCH carrying SL HARQ reporting and SL transmission(s) have the same priority. The impact on the system due to the dropping would be different depending on the SL HARQ feedback to be reported via PUCCH or PSFCH, or the remaining PDB. In this point of view, it would be better that it is up to UE implementation to decide whether PUCCH carrying SL HARQ reporting or SL transmission(s) is prioritized when they have the same priority. 
Proposal 2: It is up to UE implementation whether PUCCH carrying SL HARQ reporting or SL transmission(s) is prioritized when they are associated with the same priority. 
[bookmark: _GoBack]Since SL HARQ reporting and other UCI will not be multiplexed in the same channel, PUSCH carrying SL HARQ reporting without UL-SCH never happen. Instead, SL HARQ reporting could be transmitted on PUSCH with UL-SCH. In this case, this PUSCH can have both the priority of SL HARQ reporting and the priority index of UL transmission. In this stage, it would be difficult to define priority rule with a consideration of the priority of SL HARQ reporting, the priority index of PUSCH carrying SL HARQ reporting, the priority index of other UL transmission, and the priority of SL transmission. Instead, it can be considered to ignore the priority of SL HARQ reporting on PUSCH and to reuse UL/SL prioritization rule for PUSCH carrying SL HARQ reporting and SL transmission, and to reuse UL/UL prioritization rule for PUSCH carrying SL HARQ reporting and other UL transmission. In this case, according to the latest version of CR for TS 38.213, additional specification work would not be needed to handle those cases. For the UL cancelation procedure, PUSCH carrying SL HARQ reporting could be treated as PUSCH without SL HARQ reporting. Alternatively, it can be considered that SL transmission(s) is prioritized if the SL transmission(s) is prioritized over PUSCH and if the SL transmission(s) is prioritized over SL HARQ reporting. Otherwise, PUSCH carrying SL HARQ reporting is prioritized over the SL transmission(s). 
Proposal 3: For PUSCH carrying SL HARQ reporting, reuse UL/SL prioritization rule for PUSCH without SL HARQ reporting. 
Since RAN2 does not define prioritization rule between PSCCH/PSSCH and PUCCH/PUSCH without UL-SCH/SRS, it may need to be defined as well. For simplicity, it can be considered to reuse UL/SL prioritization rule between PSFCH and UL TX for those cases. 
Proposal 4: For prioritization between PSCCH/PSSCH and PUCCH without SL HARQ-ACK reports/PUSCH without UL-SCH/SRS
· When UL TX is associated with a DCI indicating “high” in “priority field” or configured with “high priority” by higher layers (i.e., URLLC case)
· If SL-threshold for URLLC case is configured, LTE rule is used (i.e., UL TX is down-prioritized if the priority value of SL-TX is smaller than SL-threshold, otherwise prioritized)
· Otherwise, UL TX is prioritized
· Otherwise, LTE rule is used with another SL-threshold configured for non-URLLC case
Next, for a UE, SL transmission(s) and SL reception(s) could be overlapped in the same timing. In case of PSCCH/PSSCH, the UE cannot know its priority before the PSCCH decoding completion. On the other hand, the priority of PSFCH would be known to the UE before the PSFCH transmission occasion. Furthermore, in case of S-SSB, its priority would be given by higher layer parameter. In this case, at least for prioritization between PSFCH or S-SSB reception and UL transmission, it would be possible to use prioritization rule for the collision between PSFCH or S-SSB transmission and UL transmission. However, for other SL receptions, the prioritization rule based on SL priority could not be used. For simplicity, it can be considered that UE decide whether sidelink reception is prioritized over UL transmission or not. 
Proposal 5: For prioritization between PSFCH or S-SSB reception(s) and UL transmission(s), reuse the prioritization rule for the collision between PSFCH or S-SSB transmission(s) and UL transmission(s). 
Proposal 6: For prioritization between SL reception(s) other than PSFCH/S-SSB and UL transmission(s), if priority of SL reception is known to the UE, reuse the prioritization rule for the collision between PSFCH and UL transmission(s). Otherwise, it is up to UE implementation. 
For dual-connectivity, when NR SL transmission is overlapped with LTE-UL transmission, it can be considered that power is allocated to LTE-UL transmission first to minimize impact on the LTE system. In a similar manner, when NR UL transmission is overlapped with LTE-SL transmission, it can be considered that power is allocated to LTE-SL transmission first considering that LTE-SL transmission can be used to conveying BSM. Furthermore, considering that a UE can transmit both SL and UL in the same CG, it would be complicated to allocate power according to the priority of SL transmission. In this case, it would be possible to reuse the current wording for power control for uplink with dual connectivity. On the other hand, whether or how to support NR-DC for NR sidelink needs to have further investigation especially on the condition for the dynamic power sharing. Considering time budget, it can be considered that only NR-DC with Semi-static-mode1 or Semi-sttatic-mode2is supported for NR sidelink in Rel-16. 
Proposal 7: Reuse power control for NE-DC and EN-DC for simultaneous transmission of SL transmission and UL transmission on different carriers. 
Proposal 8: In Rel-16 NR sidelink. NR-DC with Semi-static-mode1 or Semi-static-mode2 is supported for NR sidelink.

2.2. Sidelink HARQ procedure
In RAN1#101 E-meeting [1], followings are agreed for sidelink HARQ procedure:
	Agreements:
· SCI format 2-A includes an explicit indication of HARQ feedback enabled/disabled.
· SCI format 2-B includes an explicit indication of HARQ feedback enabled/disabled.

Conclusion:
· It is feasible from L1 signaling perspective to use Groupcast option 1 (i.e., NACK only feedback) when Zone ID or Communication range requirement is not provided, if RAN2 decides to support this operation.
· No action in RAN1 unless RAN2 informs RAN1 about their decision (to support or not)
· Note that if RAN2 decides to support it, RAN1 needs to further discuss 

Agreements:
· SCI format 2-A includes a 2-bit information field providing an explicit indication for the cast type 


When Zone ID or Communication range requirement is not provided, groupcast with HARQ feedback Option 1 could be supported at least in the perspective of L1 signaling. One approach is to use SCI format 2-A without Zone ID field and Communication range requirement field. In this case, cast type indicator could be used to indicate groupcast HARQ feedback Option. To be specific, since only 3 states are used in cast type indicator, this additional indication to indicate HARQ feedback option does not increase SCI overhead. Another approach is to use SCI format 2-B with Zone ID and Communication range requirement field. In this case, it is necessary to define how to indicate distance-based HARQ feedback is disabled. For instance, a certain state of Zone ID indicator and/or Communication range requirement indicator could be used for this indication. In our understanding, HARQ feedback operations between distance-based HARQ feedback and non-distance-based HARQ feedback would not be dynamically changed for a TB. In this case, using the SCI format 2-B for non-distance-based HARQ feedback would not be efficient in terms of SCI signaling overhead. Unused Zone ID and Communication range requirement fields would make SCI detection performance worse unnecessarily. 
Proposal 9: Cast type indicator in SCI format 2-A is used to jointly indicate cast type and groupcast HARQ feedback option. 
According to the UE procedure related to PSSCH, there are two aspects: one is the UE procedure for transmitting PSSCH, and the other is the UE procedure for receiving PSSCH. On the other hand, in the latest version of the NR specification, it seems that the UE procedure for receiving PSFCH or HARQ-ACK on sidelink is missing. Furthermore, the current MAC running CR assumes that MAC will define the UE behavior such as commencing retransmission based on the SL HARQ status reported from PHY. In those of point of views, it is necessary to capture UE procedure where the UE report received HARQ-ACK feedback on PSFCH to MAC layer. Meanwhile, the groupcast HARQ feedback Option will not be seen in the MAC layer. In other words, for groupcast HARQ feedback Option 1, the TX UE needs to report ACK to MAC layer when the UE does not receive the expected PSFCH. In addition, according to following agreement provided in the LS from RAN2 [2], the UE would need to differentiate DTX state and NACK state. 
	Agreements on RLM/RLF: 
1: UE can trigger RLF based on the absence of HARQ feedback (DTX).
2: Enhancements addressing absence of HARQ feedback (i.e. DTX) resulting from half duplex and UL/SL prioritization are not considered in this release (similar to NR-U for absence of IS/OOS).
3: RLF can be triggered following reception of a configurable number of consecutive DTX.


Meanwhile, according to TS38.321, there are three possibilities for HARQ-ACK status in MAC layer; a positive acknowledgement, a negative acknowledgement, or no acknowledgement. If there is no acknowledgement in MAC layer, the MAC entity will deliver a negative acknowledgement to the corresponding sidelink HARQ entity as follows:
	5.22.1.3.2       PSFCH reception
The MAC entity shall for each PSSCH transmission:
1> if an acknowledgement corresponding to the PSSCH transmission in clause 5.22.1.3.1a is obtained from the physical layer:
2> deliver the acknowledgement to the corresponding Sidelink HARQ entity for the Sidelink process;
1> else:
2> deliver a negative acknowledgement to the corresponding Sidelink HARQ entity for the Sidelink process;
1>	if the PSSCH transmission occurs for a pair of Source Layer-2 ID and Destination Layer-2 ID corresponding to a PC5-RRC connection which has been established by upper layer:
2>	perform the HARQ-Based Sidelink RLF Detection procedure as specified in clause 5.22.1.3.3.


Furthermore, according to TS38.321, RAN2 considers to increase the counter for DTX if the UE determines the absence of PSFCH as follows: 
	5.22.1.3.3        HARQ-based Sidelink RLF detection
The HARQ-based Sidelink RLF detection procedure is used to detect Sidelink RLF based on a number of consecutive DTX on PSFCH reception occasions for a PC5-RRC connection.
RRC configures the following parameter to control HARQ-based Sidelink RLF detection:
-	maxNumConsecutiveDTX.
The following UE variable is used for HARQ-based Sidelink RLF detection.
-	numConsecutiveDTX, which is maintained for each PC5-RRC connection.
The Sidelink HARQ Entity shall (re-)initialize numConsecutiveDTX to zero for each PC5-RRC connection which has been established by upper layers, if any, upon (re)configuration of maxNumConsecutiveDTX.
The Sidelink HARQ Entity shall for each PSFCH reception occasion associated to the PSSCH transmission:
1>	if PSFCH reception is absent on the PSFCH reception occasion:
2>	increment numConsecutiveDTX;
2>	if numConsecutiveDTX reaches maxNumConsecutiveDTX:
3>	indicate HARQ-based Sidelink RLF detection to upper layers.
1>	else:
2>	re-initialize numConsecutiveDTX to zero.



In this case, when the TX UE transmit PSCCH/PSSCH to the RX UE, but the UE determines the absence of the corresponding PSFCH for unicast or groupcast with HARQ feedback Option 2, the UE will report nothing to MAC layer instead of reporting NACK. Considering that the sequence cyclic shift value is determined based on HARQ-ACK feedback option and the HARQ-ACK value, the PSSCH TX UE will determine HARQ-ACK status based on the detected sequence cyclic shift value. Meanwhile, the UE could detect the value of sequence cyclic shift wrongly. For instance, for unicast or groupcast HARQ feedback, ACK can be mis-detected as NACK, or NACK can be mis-detected as ACK. In addition, even though the RX UE does not transmit PSFCH, the TX UE could determine the received PSFCH is ACK. On the other hand, for groupcast HARQ feedback Option 1, PSFCH containing NACK can be missing, or the UE determines PSFCH containing NACK is received even though the RX UE transmits nothing. In this case, it would be necessary to define the requirements for PSFCH detection. For instance, for unicast or groupcast HARQ feedback Option 2, the requirements on NACK-to-ACK error probability, NACK-to-ACK error probability, PSFCH DTX-to-ACK error probability need to be defined. For groupcast HARQ feedback Option 1, the requirements on PSFCH DTX (ACK)-to-NACK error probability and NACK-to-PSFCH DTX (ACK) need to be defined. According to the requirement, both TX UE and RX UE need to have suitable setting on PSFCH transmission/reception. 
Proposal 10: Capture UE procedure for receiving HARQ-ACK on sidelink in TS 38.213:
· UE can determine the HARQ reporting mode based on the 2nd-stage SCI format and/or HARQ feedback indicator in the 2nd-stage SCI.
· When the HARQ information includes ACK or NACK, 
· The UE generates ACK when the UE determines ACK from expected PSFCH reception(s) in the PSFCH reception occasion based on the detected sequence cyclic shift and the error requirements; 
· The UE generate NACK if the UE determines a NACK value from expected PSFCH reception(s) at a corresponding PSFCH reception occasion based on the detected sequence cyclic shift and the error requirements.
· The UE generate nothing if the UE determines absence of expected PSFCH reception(s) at a corresponding PSFCH reception occasion.
· When the HARQ information includes NACK only,
· The UE generates ACK when the UE determines absence of PSFCH reception for each PSFCH reception occasion from the number of PSFCH reception occasions; otherwise, generate NACK based on the detected sequence cyclic shift and the error requirements.
· The HARQ-ACK information determined by the TX UE will be reported to MAC layer. 
· Send LS to RAN2 to ask taking above agreements and to RAN4 to ask defining requirements for PSFCH detection. 
Proposal 11: Adopt TP#1 in section 4 for Proposal 10.
     For a given PSFCH resource period, it is not yet decided that the exact slot position of PSFCH resources. Moreover, it needs to define whether or how the number of PSSCH slots associated with the same PSFCH occasion will be constant for a resource pool. At this moment, since it is not preferable to introduce new higher layer parameter to indicate slot offset for the PSFCH occasions, the slot offset could be implicitly determined. For instance, when the value of the slot offset is 0, the maximum value of slot difference between two PSFCH occasions can be 1, 2, …, periodPSFCHresource-1. It implies that the number of PSSCH slots associated with the fisrt PSFCH occasion within 10240ms could be smaller than periodPSFCHresource. On the other hand, when the value of the slot offset is periodPSFCHresource-1, the maximum value of slot difference between two PSFCH occasions can be periodPSFCHresource-1, periodPSFCHresource, …, 2*periodPSFCHresource-2. It implies that the number of PSSCH slots associated with the first PSFCH occasion within 10240ms could be larger than periodPSFCHresource. Considering that the maximum number of simultaneous PSFCH transmissions is limited, it would be beneficial that the value of slot offset is 0. Alternatively, when the total number of slots belonging to a RX resource pool within 10240ms is multiples of periodPSFCHresource, the number of PSSCH slots associated with the same PSFCH occasion will be always the same as periodPSFCHresource.
Proposal 12: For a given RX resource pool, 
· First SL slot of every periodPSFCHresource slots within 10240ms has PSFCH resources. 
· The number of slots belonging to a RX resource pool is multiples of periodPSFCHresource.
Meanwhile, in Rel-16 NR sidelink, it is possible that more than one RX resource pool is (pre)configured. When different RX resource pools are partially overlapping in time, there could be ambiguity on the PSFCH occasion between TX UE and RX UE. For instance, a TX UE transmits PSCCH/PSSCH in slot#A, and the slot#A is included both RX resource pool#1 and RX resource pool#2. Even though the value of K and the PSFCH resource period are set to be the same between these two RX resource pools, the transmission timing of the PSFCH associated with the PSCCH/PSSCH could be different depending on which RX resource pool is considered to determine PSFCH slot positions. To avoid this ambiguity problem, for simplicity, it can be considered, that all the slots of a TX resource pool is included in a single RX resource pool. Moreover, the associated RX resource pool and the TX resource pool would have the same configuration of PSCCH, PSSCH, PSFCH, and frequency resources. In other words, different RX resource pools would not be overlapping in time. In this case, a TX UE can determine PSFCH occasions considering that the set of slots in a RX resource pool associated with a TX resource pool where the UE transmits PSCCH/PSSCH. The RX UE can simply determine the PSFCH occasions based on the RX resource pool where the UE receives PSCCH/PSSCH. 

2.3. Sidelink CSI measurement/reporting procedure
In RAN1#101 E-meeting [1], followings are agreed for sidelink CSI measurement/reporting:
	Agreements:
· The specification does not allows UE to send multiple CSI triggers with overlapping CSI report windows in a given unicast session.
Agreements: The time and frequency location of the SL CSI reference resource is determined as follows:
· For a given CSI trigger, CSI reference resource in time domain is the slot where the CSI trigger is received
· For a given CSI trigger, CSI reference resource in frequency domain is the PRBs scheduled for the PSSCH in the CSI reference resource slot
Agreements:
· The latency bound of SL CSI report is signaled from CSI triggering UE to CSI reporting UE via PC5-RRC.
· The CSI triggering UE determines the latency bound by its implementation.


To derive CQI and RI efficiently, it is necessary to define the reference form of the PSSCH transmission. Unlike NR Uu link, the PSCCH overhead would not be changed in a resource pool. In this case, the actual overhead for PSCCH can be considered for the sidelink CSI reference resource. Next, in case of PSSCH symbol duration could be dynamically changed depending on the existence of PSFCH resources in a slot. If the TX UE and the RX UE have different understanding on the PSSCH symbol duration, MCS/# of layer selection based on reported CQI/RI would be inaccurate. 
For sidelink CQI/RI calculation, it can be considered that the PSSCH is transmitted in non-PSFCH slot. In a similar manner, PSSCH DMRS pattern also needs to be fixed for CQI/RI calculation. In our view, to express peak data rate, the number of PSSCH DMRS symbols is the minimum value among the higher layer configured values. Next, the actual 2nd-stage SCI overhead could be dynamically changed depending on the number of PRBs for PSSCH transmission, beta offset indicated by the 1st-stage SCI, and 2nd-stage SCI format indicated by the 1st-stage SCI. In this case, it is preferred that no 2nd-stage SCI overhead is assumed for sidelink CQI/RI calculation or the overhead is expressed in terms of the number of symbols. When the TX UE receives sidelink CSI reporting from the RX UE, the TX UE needs to compensate CQI/RI values considering the actual overhead of the 2nd-stage SCI. 
Proposal 13: For sideilnk CQI/RI calculation, in the CSI reference resource, the UE assumes the following:
· PSCCH occupies timeResourcePSCCH OFDM symbols and frequencyResourcePSCCH PRBs in the resource pool
· The number of PSSCH symbols is equal to lengthSLsymbols ‒ 2
· The same bandwidth part subcarrier spacing and CP length configured as for the PSSCH reception
· Assume the same bandwidth as allocated for the PSSCH reception
· Redundancy Version 0
· Assume no REs allocated for sidelink CSI-RS
· Assume no REs allocated SCI format 2-A 
· Assume the same number of DMRS symbols as the minimum symbols configured by the higher layer parameter TimePatternPsschDmrs
· The PSSCH transmission scheme where the UE may assume that PSSCH transmission would be performed with up to 2 transmission layers
· the UE should assume that PSSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000,…, 3000+P-1]
· P∈[1,2] is the number of CSI-RS ports
· Precoding matrix is the identity matrix
Proposal 14: Adopt TP#2 in section 4 for Proposal 13.

2.4. Miscellaneous
In this section, we list up agreements/working assumptions for NR sidelink procedure which are not yet captured in the current specifications. 
In RAN1#98bis meeting [3], following is agreed for simultaneous sidelink and uplink transmissions across different carriers:
	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 [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.


Since the urgent UL transmission with high priority can occur in the middle of SL transmission, the UE may needs to skip SL transmissions at least in overlapping symbols. If the above agreement is not captured in the specification, since it implies that UE implementation allows the transmission power could be changed in the middle of a transmission. In other words, the TX UE may not keep the same sidelink transmission power for a given PSSCH symbol duration, and it will cause additional transient period at TX UE side and additional AGC period at RX UE side. 
Proposal 15: Adopt TP#3 in section 3. 

According to [4], some higher layer parameters are not yet completed. First of all, it needs to decide whether higher layer parameters for power control for PSCCH/PSSCH/PSFCH will be (pre)configured per resource pool or SL BWP. In our understanding, since the amount of resources for PSCCH is (pre)configured per resource pool. Furthermore, whether PSFCH resources will be present in a resource pool is also (pre)configurable per resource pool. PC5-RRC signaling can be used only for unicast, and the cast type would not be known to RX UE at least for PSCCH/PSSCH. Even for PSFCH, it is necessary to consider the case PSFCH for groupcast and PSFCH for unicast will coexist in the same resource pool. In those points of views, it would be desirable to (pre)configure higher layer parameters for power control of PSCCH/PSSCH/PSFCH are (pre)configured per resource pool. 
Next, in case of higher layer parameters for power control of PSBCH, it seems straightforward to (pre)configure them per SL BWP.
Next, it needs to define whether CSIslReporting is (pre)configured per resource pool or PC5-RRC-configured. To avoid ambiguity on the payload size of SCI format 2-A, it would not be desirable that the presence of CSI request field is dependent on the PC5-RRC signaling. Since the CSI reporting could increase congestion level, it can be considered that CSIslReporting is (pre)configured per resource pool even though other parameters for CSI reporting are PC5-RRC-configured. 
Proposal 16: Update higher layer parameters as follows:
· Followings are (pre)configured per resource pool:
· maximumtransmitPower-SL
· p0-DL-PSCCHPSSCH
· p0-DL-PSFCH
· p0-SL-PSCCHPSSCH
· alpha-DL-PSCCHPSSCH
· alpha-DL-PSFCH
· alpha-SL-PSCCHPSSCH
· filterCoefficient-SL
· CSIsiReporting
· Followings are (pre)configured per SL BWP:
· p0-DL-PSBCH
· alpha-DL-PSBCH

3. Conclusions
In this contribution, we discussed remaining issues on physical layer procedure for NR V2X. Based on the above discussion, our observations and proposals are given as follows:
Proposal 1: It is up to UE implementation whether PSFCH TX or PSFCH RX is prioritized when they are associated with the same priority. 
Proposal 2: It is up to UE implementation whether PUCCH carrying SL HARQ reporting or SL transmission(s) is prioritized when they are associated with the same priority. 
Proposal 3: For PUSCH carrying SL HARQ reporting, reuse UL/SL prioritization rule for PUSCH without SL HARQ reporting. 
Proposal 4: For prioritization between PSCCH/PSSCH and PUCCH without SL HARQ-ACK reports/PUSCH without UL-SCH/SRS
· When UL TX is associated with a DCI indicating “high” in “priority field” or configured with “high priority” by higher layers (i.e., URLLC case)
· If SL-threshold for URLLC case is configured, LTE rule is used (i.e., UL TX is down-prioritized if the priority value of SL-TX is smaller than SL-threshold, otherwise prioritized)
· Otherwise, UL TX is prioritized
· Otherwise, LTE rule is used with another SL-threshold configured for non-URLLC case
Proposal 5: For prioritization between PSFCH or S-SSB reception(s) and UL transmission(s), reuse the prioritization rule for the collision between PSFCH or S-SSB transmission(s) and UL transmission(s). 
Proposal 6: For prioritization between SL reception(s) other than PSFCH/S-SSB and UL transmission(s), if priority of SL reception is known to the UE, reuse the prioritization rule for the collision between PSFCH and UL transmission(s). Otherwise, it is up to UE implementation. 
Proposal 7: Reuse power control for NE-DC and EN-DC for simultaneous transmission of SL transmission and UL transmission on different carriers. 
Proposal 8: In Rel-16 NR sidelink. NR-DC with Semi-static-mode1 or Semi-static-mode2 is supported for NR sidelink.
Proposal 9: Cast type indicator in SCI format 2-A is used to jointly indicate cast type and groupcast HARQ feedback option. 
Proposal 10: Capture UE procedure for receiving HARQ-ACK on sidelink in TS 38.213:
· UE can determine the HARQ reporting mode based on the 2nd-stage SCI format and/or HARQ feedback indicator in the 2nd-stage SCI.
· When the HARQ information includes ACK or NACK, 
· The UE generates ACK when the UE determines ACK from expected PSFCH reception(s) in the PSFCH reception occasion based on the detected sequence cyclic shift and the error requirements; 
· The UE generate NACK if the UE determines a NACK value from expected PSFCH reception(s) at a corresponding PSFCH reception occasion based on the detected sequence cyclic shift and the error requirements.
· The UE generate nothing if the UE determines absence of expected PSFCH reception(s) at a corresponding PSFCH reception occasion.
· When the HARQ information includes NACK only,
· The UE generates ACK when the UE determines absence of PSFCH reception for each PSFCH reception occasion from the number of PSFCH reception occasions; otherwise, generate NACK based on the detected sequence cyclic shift and the error requirements.
· The HARQ-ACK information determined by the TX UE will be reported to MAC layer. 
· Send LS to RAN2 to ask taking above agreements and to RAN4 to ask defining requirements for PSFCH detection. 
Proposal 11: Adopt TP#1 in section 4 for Proposal 10.
Proposal 12: For a given RX resource pool, 
· First SL slot of every periodPSFCHresource slots within 10240ms has PSFCH resources. 
· The number of slots belonging to a RX resource pool is multiples of periodPSFCHresource.
Proposal 13: For sideilnk CQI/RI calculation, in the CSI reference resource, the UE assumes the following:
· PSCCH occupies timeResourcePSCCH OFDM symbols and frequencyResourcePSCCH PRBs in the resource pool
· The number of PSSCH symbols is equal to lengthSLsymbols ‒ 2
· The same bandwidth part subcarrier spacing and CP length configured as for the PSSCH reception
· Assume the same bandwidth as allocated for the PSSCH reception
· Redundancy Version 0
· Assume no REs allocated for sidelink CSI-RS
· Assume no REs allocated SCI format 2-A 
· Assume the same number of DMRS symbols as the minimum symbols configured by the higher layer parameter TimePatternPsschDmrs
· The PSSCH transmission scheme where the UE may assume that PSSCH transmission would be performed with up to 2 transmission layers
· the UE should assume that PSSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000,…, 3000+P-1]
· P∈[1,2] is the number of CSI-RS ports
· Precoding matrix is the identity matrix
Proposal 14: Adopt TP#2 in section 4 for Proposal 13.
Proposal 15: Adopt TP#3 in section 3. 
Proposal 16: Update higher layer parameters as follows:
· Followings are (pre)configured per resource pool:
· maximumtransmitPower-SL
· p0-DL-PSCCHPSSCH
· p0-DL-PSFCH
· p0-SL-PSCCHPSSCH
· alpha-DL-PSCCHPSSCH
· alpha-DL-PSFCH
· alpha-SL-PSCCHPSSCH
· filterCoefficient-SL
· CSIsiReporting
· Followings are (pre)configured per SL BWP:
· p0-DL-PSBCH
· alpha-DL-PSBCH

4. Text Proposals
TP#1: Text proposal for TS 38.213.
	[bookmark: _Toc45699243]16.3.1	UE procedure for receiving HARQ-ACK on sidelink 
A UE receives HARQ-ACK information in PSFCH.
A UE that has transmitted a PSSCH with SCI format 2-A or SCI format 2-B indicating HARQ feedback enabled attempt to receive the associated PSFCH(s) according to the PSFCH resource determined in Clause 16.3. The UE shall determine ACK or NACK in each PSFCH resource in accordance with [10, TS 38.133].  
When the transmitted SCI indicated that HARQ-ACK information includes ACK or NACK, the UE generates ACK when the UE determines ACK in all the associated PSFCH resource(s); the UE generates NACK if the UE determines a NACK in at least one associated PSFCH resource(s).
When the transmitted SCI indicated that HARQ-ACK information includes only NACK, the UE generates NACK when the UE determines NACK in the associated PSFCH resource; otherwise, the UE generates ACK.
The UE reports the generated HARQ-ACK information to the higher layer.



TP#2: Text proposal for TS 38.214.
	[bookmark: _Toc29673261][bookmark: _Toc29673402][bookmark: _Toc29674395]8.5.2.3	CSI reference resource definition
The CSI reference resource in sidelink is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of sidelink physical resource blocks containing the sidelink CSI-RS to which the derived CSI relates.
-	In the time domain, the CSI reference resource for a CSI reporting in sidelink slot n is defined by a single sidelink slot nCSI_ref where nCSI_ref is the same sidelink slot as the corresponding CSI request.

If configured to report CQI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving RI:
-	PSCCH occupies timeResourcePSCCH OFDM symbols and frequencyResourcePSCCH PRBs in the resource pool.
-	The number of PSSCH symbols is equal to lenghSLsymbols‒2.
-	The same bandwidth part subcarrier spacing configured as for the PSSCH reception
-	Assume the same bandwidth as allocated for the PSSCH reception.
-	The reference resource uses the CP length and subcarrier spacing configured for PSSCH reception 
-	Redundancy Version 0.
-	Assume no REs allocated for sidelink CSI-RS.
-	Assume no REs allocated SCI format 2-A or SCI format 2-B.
-	Assume the same number of DM-RS symbols as the minimum symbols configured by the higher layer parameter TimePatternPsschDmrs. 
-	The PSSCH transmission scheme where the UE may assume that PSSCH transmission would be performed with up to 2 transmission layers as defined in Clause 8.3.1.4 of [4, TS 38.211]. For CQI calculation, the UE should assume that PSSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000,…, 3000+P-1], as given by
	

	where  is a vector of PSSCH symbols from the layer mapping defined in Clause 8.3.1.4 of [4, TS 38.211],  is the number of CSI-RS ports. If only one CSI-RS port is configured, W(i) is 1. W(i) is the identity matrix. 



TP#3: Text proposal for TS 38.213.
	16.2.4.3	Simultaneous SL and UL transmissions
If a UE 
-	would simultaneously transmit on the UL and on the SL of a serving cell, and
-	the UE is not capable of simultaneous transmissions on the UL and on the SL of the serving cell
the UE transmits only on the link, UL or SL, with the higher priority.
If a UE 
-  	is capable of simultaneous transmissions on the UL and on the SL of two respective carriers of a serving cell, or of two respective serving cells,
-	would transmit on the UL and on the SL of the two respective carriers of the serving cell, or of the two respective serving cells, 
-	the transmission on the UL would overlap with the transmission on the SL over a time period, and
-	the total UE transmission power over the time period would exceed 
the UE 
-	reduces the power for the UL transmission prior to the start of the UL transmission, if the SL transmission has higher priority than the UL transmission as determined in Clause 16.2.4.3.1, so that the total UE transmission power would not exceed 
-	reduces the power for the SL transmission prior to the start of the SL transmission, if the UL transmission has higher priority than the SL transmission as determined in Clause 16.2.4.3.1, so that the total UE transmission power would not exceed 
-	does not transmit SL transmissions at least in the time period when the transmission on the UL overlaps with the transmission on the SL, so that the UE transmission power for SL transmission is kept constant. 



Reference
[1] RAN1#101-e Chairman’s Notes.
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