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1. Introduction

According to the WID for 5G V2X with NR sidelink [1], the objectives of sidelink physical layer procedures are as follows:

	· Sidelink physical layer procedures as per the study outcome

· HARQ procedures [RAN1, RAN2]

· CSI acquisition for unicast [RAN1]

· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.

· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.

· Power control [RAN1, RAN2]


In this contribution, we discuss aspects on physical layer procedure including SL HARQ procedure, CQI/RI measurement/reporting, and power control. .
2. Discussion
2.1. Sidelink HARQ procedure
Regarding HARQ-ACK procedure/feedback, followings are agreed during the NR V2X SI [2][3]:
	Working assumption: (RAN1 Adhoc 1901)
· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):

· Option 1: Receiver UE transmits only HARQ NACK

· Option 2: Receiver UE transmits HARQ ACK/NACK

· FFS applicability of option 1 and option 2 – this part is particulary relevant to confirm (or not) the working assumption

Agreements: (RAN1 Adhoc 1901)

· (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

Agreements: (RAN1#96)

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

Agreements: (RAN1#96)
· For sidelink groupcast, it is supported to use TX-RX distance and/or RSRP in deciding whether to send HARQ feedback.

· Details to be discussed during WI phase, including whether the information on TX-RX distance is explicitly signaled or implicitly derived, whether/how this operation is related to resource allocation, accuracy of distance and/or RSRP, the aspects related to “and/or”, etc.

· This feature can be disabled/enabled


2.1.1. HARQ-ACK feedback resource  

During the NR V2X SI, it is agreed that the time gap between PSSCH and the associated PSFCH is (pre)configured for both Mode 1 and Mode 2. In this case, even though UE fails to decode SCI, if UE detects the existence of PSCCH/PSSCH on a certain resources by using energy detection, UE can predict SL resources used for the associated PSFCH transmission. 
Meanwhile, PSFCH resources can be (pre)configured in some portion of slots. In this case, the time gap between PSFCH and the associated PSSCH would not be a single value. Considering latency requirement, it can be considered that (pre)configuration indicates the minimum value of the time gap, and the actual time gap between PSFCH and the associated PSSCH is implicitly derived based the minimum value. To be specific, when the minimum gap is (pre)configured to be k, PSFCH associated with PSSCH in slot n can be transmitted in the earliest slot available for PSFCH transmission after slot n+k-1. 
In a similar manner, frequency-domain and/or code-domain resource for PSFCH can be associated with the corresponding PSSCH resource. Assuming that some sensing operation is conducted to select the PSSCH resource, this can automatically avoid resource collision for SL HARQ feedback resource. 
Figure 1 depicts general concept that implicit mapping between PSFCH resource and the associated PSSCH resource(s). In Figure 1, PSSCH resource and the associated PSFCH resource have the same color. In this case, when UE performs sensing operation for PSCCH/PSSCH resource selection, the PSSCH resource and the associated PSFCH resource are excluded together, if it is assumed PSSCH resource is occupied by other UE. By this way, a resource collision of PSFCH can be handled by not performing independent resource allocation mechanism for PSFCH. For more specific implicit mechanism for determining the frequency resource of PSFCH in PSFCH TX slot, some parameters related to the associated PSSCH can be used. For example of simple way, certain starting and/or ending frequency resource location of PSSCH and/or slot of PSSCH are linked to a PSFCH frequency location. Regarding the detailed mapping rule, further study is necessary considering PSFCH resource overhead and IBE issue between adjacent PSFCH resources. 
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Figure 1. General concept of PSFCH resource excluding process 
Observation 1: To avoid the resource collision in SL HARQ feedback transmission, it could be beneficial if the time/frequency location of PSFCH is correlated with the corresponding PSSCH transmission.

Proposal 1: In PSFCH TX slot, at least implicit mechanism for determining the frequency-domain and/or code-domain resource of PSFCH is supported by using at least slot where the associated PSSCH is transmitted and/or sub-channel(s) where the associated PSSCH is mapped on. 

· FFS details on implicit mapping rule.
From the perspective of PSFCH management, further study is necessary on how to handle PSFCH in resource pool in terms of when HARQ feedback is enable or disable. In other words, if resource pool is configured to include both transmissions with HARQ feedback and without HARQ feedback, PSFCH for supporting HARQ feedback may collide with PSSCH which is tried to allocate by another UE performing sensing operation. Also, when a UE receive traffic both FDMed resources with PSFCH and without PSFCH, additional AGC time is needed during PSSCH reception time in resource without PSFCH. Figure 2 describes need of additional AGC time during PSSCH reception time where full slot is used for PSSCH, at the same time, FDMed resource is used for PSFCH resource for other UE. Alternatively, it can be considered that UE does not expect that PSFCH and PSSCH are FDMed for a given symbol duration within the same resource pool not to have additional AGC time. 
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Figure 2. Additional AGC during PSSCH reception in multiplexed pool

Proposal 2: Within a resource pool, it is not expected that PSFCH and PSSCH are FDMed in the same set of symbols. 

2.1.2. HARQ feedback for groupcast
During the NR V2X SI, it is discussed that HARQ-ACK feedback for groupcast with two option: In Option 1, Rx UE transmits only HARQ NACK while Rx UE transmit HARQ ACK/NACK in Option 2. For Option 1, it can be considered that multiple RX UEs share a common PSFCH resource by allowing RX UEs failed to decode the corresponding TB to transmit HARQ-NACK on PSFCH. This implies that HARQ-NACK is transmitted in an SFN manner when multiple RX UEs fail to decode a PSSCH. As referred to our companion contribution [4], we propose that at least sequence-based PSFCH is supported for PSFCH format. By using sequence-based PSFCH format in SFN manner, this option is beneficial in reusing the SL HARQ feedback resource structure for the unicast (e.g., NR PUCCH format 0) and reducing the overhead of SL HARQ feedback resource compared with Option 2 in terms of requiring a large amount of resources if the RX UE group size grows. Furthermore, according to RAN2 discussion on groupcast, there can be two types of groupcast; one is connection-oriented groupcast where TX UE knows which UE is in the group and identifies these UEs, and the other is connection-less groupcast where TX UE may not know which UE is in the group. In this case, Option 1 can be supported for both types of groupcast while it is unclear how to support Option 2 for connection-less groupcast. Even for the connection-oriented groupcast, it is necessary how to differentiate PSFCH resources among different UEs receiving the same PSCCH/PSSCH for groupcast. For simplicity, UE can be (pre)configured PSFCH resource(s) in advance. However, it requires excessive number of PSFCH resources are reserved. In addition, it is necessary to consider sensing operation for PSFCH resource. In Option 1, the same implicit mapping rule between PSFCH resource and the associated PSSCH with unicast can be used for excluding PSFCH resource used by other UE without additional sensing operation for PSFCH resources. Meanwhile, in Option 2, since a single PSSCH resource can be linked with multiple PSFCH resources, it would be necessary to define additional mapping rule between PSFCH(s) and the associated PSSCH which is different from that of unicast. 
Observation 2: Considering dynamic groupcast operation and PSFCH resource overhead (e.g., vehicle platoon consisting of up to 20 UEs shall be supported according to TS 22.186), only NACK based SL HARQ feedback could be beneficial.
Observation 3: It is necessary to clarify how PSFCH resources for HARQ feedback for groupcast are configured in an upper layer in terms of related procedure, link management between UEs within a group. 
Regarding destructive channel sum effect in Option 1, it can be observed that using same sequence among different RX UEs in SFN manner can generate negative impact to performance. It is because that received signal mixed with multiple RX UEs which experience different channel each other result in destructive sum effect to channel. In order to overcome this problem, for example, one possible solution is that the randomized sequence selection per RX UE could be beneficial. For specific randomizing method needs to be further discussed. Also when the threshold is used for the energy detection of HARQ-NACK transmission(s) from RX UE(s) for the purpose of determining the presence of HARQ-NACK from receiver UEs, it is necessary on how to adjust the threshold in order to guarantee the HARQ-NACK detection performance regardless of the fluctuation of external interference. For example, to resolve this problem, the resource for deriving the threshold (i.e., null RE) can be configured. In our companion contribution [4], it describes general concept of how to configure null RE resource in a slot. To be specific, for detecting the presence of HARQ-NACK transmission(s) from RX UE(s), the TX UE can adjust the threshold by using null RE, in other words, the TX UE can determine the threshold that is more appropriate to a given channel environment. This means that it is possible to satisfy the minimum requirement even under time-varying channel environment.
Regarding DTX issues in Option 1, even though a RX UE misses PSCCH, there is a room to solve the problem if a RX UE can know whether a reception is related to actual transmission by a group member. For example, firstly for just judging whether a PSCCH transmission is or not in reception time, PSCCH reference signal can be used (e.g., by measuring PSSCH reference signal power). Then, if PSCCH reference signal parameter (e.g., cyclic shift or OCC) is coordinated each other in a group in advance, RX UE can detect and feedback for requesting retransmission necessity by missing PSCCH. Or, Option 1 and 2 hybrid method can be considered to overcome DTX problem. 
Observation 4: For only NACK based SL HARQ feedback (i.e., Option 1) in groupcast, 
· Randomized sequence selection per receiver UE could be beneficial to mitigate the destructive channel sum effect of HARQ-NACK transmissions from multiple receiver UEs.
· Using null resource element could be beneficial to determine the presence of HARQ NACK transmissions from receiver UEs.
Proposal 3: Confirm the following WA with LS to RAN2:

· Working assumption:

· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):
· Option 1: Receiver UE transmits only HARQ NACK
· Option 2: Receiver UE transmits HARQ ACK/NACK
· Send LS to RAN2 to inform the RAN1’s status on HARQ feedback for groupcast. 

2.1.3. Additional condition on disabling HARQ feedback
During the NR V2X SI, it was agreed that (pre)configuration indicates whether SL HARQ feedback is enabled or disabled in unicast and/or groupcast. In addition, there can be additional condition that disables SL HARQ feedback even when (pre-)configuration enables SL HARQ feedback. Regarding the additional condition for enabling or disabling SL HARQ feedback, at least service type/requirement and/or congestion level are considered. For example, a certain service requiring stringent latency need to disable HARQ feedback and use blind retransmission to meet latency requirement. For this purpose, service type or requirement including QoS information are pre-defined in higher layer, then a UE can know whether traffic to be transmitted needs SL HARQ feedback or not. Furthermore, depending on the slot format, UE may not have chance to transmit HARQ feedback for a certain duration of time, and it can cause that UE does not meet the latency requirement. In addition, congestion level measured by each UE can affect SL HARQ feedback. This is because that when congestion level is high, HARQ feedback will not be preferred to avoid increasing interference level on resources and may be dropped due the congestion control mechanism (e.g., CR_limit).

Proposal 4: Additional condition can be defined to enable and disable HARQ feedback. Such condition can include service type/requirement and congestion level.
2.1.4. TX-RX distance based HARQ feedback
For another aspects, TX-RX distance based SL HARQ feedback can be taken into account. The minimum required communication range is already included as QoS parameter in TR 23.786, and a UE may decide not sending HARQ feedback if it identifies that it is outside the required communication range from the transmitter. This type of operation can be beneficial especially for the “connection-less groupcast” where the group is not created based on radio-level signaling and therefore it is difficult for the radio layer to limit the relevance of the groupcast transmissions to the receivers within the communication range by other means. 

Such TX-RX distance based SL HARQ feedback can be supported without changing the physical layer procedure. The receiver UE identifies the relevance of the PSSCH transmission, i.e., whether it is supposed to receive the PSSCH, based on the Layer-1 ID(s) included in SCI. If the ID(s) indicate that a UE is included in the target receiver, then the UE sends HARQ feedback. Thus, if it is possible to set the ID such that the receiver can identify the distance from the transmitter, then TX-RX distance based SL HARQ feedback is automatically supported by including the relevant information such as TX-RX distance and/or location of the transmitter in the Layer-1 ID(s). As details of how to create Layer-1 ID(s) will be discussed in RAN2, RAN2 can conduct further discussion on whether information on TX-RX distance and/or location of the transmitter can be included in Layer-1 ID.
Observation 5: TX-RX distance based SL HARQ feedback would be supported using the same physical layer procedure if the necessary information is provided in Layer-1 ID(s) included in SCI.
Proposal 5: RAN1 can send an LS to RAN2 to ask them to consider the possibility of supporting TX-RX distance based SL HARQ feedback using the physical layer procedure which decides the transmission of SL HARQ feedback based on Layer-1 ID(s) included in SCI.
2.2. CQI/RI measurement/reporting 
According to the WID [1], one of the objectives is to support CQI/RI reporting for sidelink which will be conveyed on PSSCH with the same resource allocation procedure for data transmission. In this case, it is necessary to define the reference signals to be used for CQI/RI measurement. Considering that the reference signal to be used for RI measurement needs to be transmitted using two antenna ports even though DMRS of PSSCH can be transmitted using single antenna port, it can be considered that additional reference signal (i.e. SL-CSI-RS) is introduced for CQI/RI measurement. In our companion contribution [4], it would be beneficial that the SL-CSI-RS for CQI/RI measurement is confined within PSSCH resources rather than introducing standalone CSI-RS considering IBE issue and AGC issue. In addition, since UE may not need to perform CQI/RI measurement in every SL slots, the SL-CSI-RS could be transmitted aperiodically based on the SCI indication to save RS overhead efficiently. In other words, RX UE can perform CQI/RI measurement by using the received SL-CSI-RS when the SCI indicates the existence of the SL-CSI-RS. 
Proposal 6: For CQI/RI measurement, support aperiodic SL-CSI-RS transmitted together with PSSCH. SCI indicate whether SL-CSI-RS is included in PSSCH or not.
· FFS: Details in SCI field(s) to be used for SL-CSI-RS triggering.
Next, considering the resource allocation procedure for data transmission, SCI will not be used for triggering PSSCH transmission of RX UE. In this case, for CQI/RI reporting, RX UE may need to transmit PSCCH and PSSCH to TX UE who sent SL-CSI-RS to RX UE. Since RX UE can miss SCI triggering SL-CSI-RS and can transmit data without CQI/RI reporting on PSSCH, it is necessary to avoid ambiguity on the contents on PSSCH between TX UE and RX UE. In this case, it can be considered that RX UE indicate whether CQI/RI reporting is included or not on PSSCH by using the SCI. 
Proposal 7: For CQI/RI reporting, SCI can indicate whether PSSCH contains CQI/RI report.
· FFS: Details in SCI field(s) to be used to indicate content(s) of PSSCH.
In NR sidelink, since UE can select SL resources based on the sensing operation (i.e. Mode 2 operation), SL resources would not be fully coordinated among UEs. In this case, interference level could be changed slot-by-slot, in this case, it is unclear whether the accuracy of the short-term channel quality measurement and feedback will be acceptable. To be specific, depending on the variations on interference level, short-term channel quality could be underestimated or overestimated, which can cause inefficient resource usage or detection performance degradation, respectively. On the other hand, the long-term channel quality measurement and feedback can be considered. In this case, interference fluctuation due to UE-oriented resource allocation would be averaged out. In this case, it can be taken into account that UE can estimate overall link quality or congestion level in average sense by using these long term measurement. In our companion contribution [4], it is described that how to transmit measurement RS for the purpose of long-term measurement, and which channel is used for conveying the measurement information. 

Proposal 8: At least for unicast, long-term measurement and feedback (e.g., RSRP, RSRQ) are supported for the purpose of e.g., AS level link management, QoS prediction, initial TX parameter setting. 
2.3. Power control
Regarding power control, followings are agreed during the SI [2][3]: 

	Agreements: (RAN1 Adhoc 1901)

· SL open-loop power control is supported. 

· For unicast, groupcast, broadcast, it is supported that the open-loop power control is based on the pathloss between TX UE and gNB (if TX UE is in-coverage).

· This is at least to mitigate interference to UL reception at gNB.

· Rel-14 LTE sidelink open-loop power control is the baseline.

· gNB should be able to enable/disable this power control.

· At least for unicast, it is supported that the open-loop power control is also based on the pathloss between TX UE and RX UE.

· (Pre-)configuration should be able to enable/disable this power control.

· FFS whether this is applicable to groupcast

· FFS whether this requires information signaling in the sidelink.

· Further study its potential impact, e.g., on resource allocation.

· FFS whether closed-loop power control is additionally needed

Agreements: (RAN1 Adhoc 1901)

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

Agreements: (RAN1#96)
· For unicast RX UEs, SL-RSRP is reported to TX UE 

· For sidelink open loop power control for unicast for the TX UE, TX UE derives pathloss estimation 

· Revisit during the WI phase w.r.t. whether or not there is a need regarding how to handle pathloss estimation for OLPC before SL-RSRP is available for a RX UE 

Agreements: (RAN1#96)
· TPC commands for SL PC are not supported


According to the agreement during the NR V2X SI, SL open-loop power control is supported, and the pathloss compensation between TX UE and gNB can be considered to mitigate interference to UL reception at gNB for broadcast, groupcast, and unicast. In addition, at least for unicast, pathloss compensation between TX UE and RX UE can be further considered to use TX power efficiently. In our view, SL TX power needs to be set to minimize impact on UL reception at gNB first, and then SL TX power can be further optimized if the required TX power can be further reduced. In this case, it can be seen that the TX power based on the pathloss between TX UE and gNB is treated as the upper bound of SL TX power. In this case, only if the pathloss between TX UE and RX UE is lower than the pathloss between TX UE and gNB, UE can further reduce TX power. In that point of view, when both pathloss compensations are enabled, UE can implicitly choose minimum of the pathloss terms for SL TX power determination. 
Proposal 9: At least for unicast, if the following two OLPC schemes are enabled simultaneously, in-coverage TX UE transmits at a power no larger than the calculated power (i.e., upper limit of SL TX power) by using OLPC 2. 

· OPLC 1: OLPC based on SL PL between TX UE and RX UE

· OLPC 2: OLPC based on DL PL between TX UE and gNB 

When the pathloss between TX UE and RX UE is taken into account for TX power control, it is necessary to define how TX UE derive the pathloss. For this, during the NR V2X SI, it is agreed that unicast RX UE reports SL-RSRP to TX UE. In this case, TX UE can derive the pathloss based on the reported SL-RSRP and the transmit power used for the measurement RS transmission. Basically, since it is assumed that TX UE transmits data packet to RX UE more frequently, when TX UE transmits the measurement RS together with data transmission, the accuracy of RSRP or pathloss estimation could be further improved, which can improve TX power control efficiency as well. In this approach, since TX UE transmits measurement RS, signaling to indicate the transmit power of the measurement RS may not be needed. 
The remaining issue is that which UE performs higher layer filtering for pahtloss estimation. One approach is that TX UE transmitting measurement RS for RSRP performs higher layer filtering after receiving L1-RSRP reported from RX UE. Considering that the transmit power of the measurement RS is varying slot-by-slot and RX UE may miss some portion of the measurement RS, this approach is beneficial to avoid misalignment on the total transmit power of the measurement RS between TX UE and RX UE. In this case, it would be necessary to define how TX UE knows when RX UE measures RSRP for a given RSRP reporting to compensate the transmit power of the measurement RS accurately before higher layer filtering. For simplicity, RX UE can indicate when the RX UE receives the measurement RS associated with the RSRP reporting. 

Another approach is that RX UE receiving RS for RSRP measurement performs higher layer filtering. To avoid misalignment on the total transmit power of the measurement RS between TX UE and RX UE due to the potential measurement RS missing, it can be considered that TX UE indicates the instantaneous transmit power of the measurement RS. In this case, RX UE will compensate the indicated transmit power before higher layer filtering. 
If it is guaranteed that the transmit power of the measurement RS is fixed for a certain duration of time, the additional signaling would not be needed to get accurate higher layer filtered RSRP. However, in this case, it can cause PSD for PSSCH is different across different symbols depending on whether symbol contains the measurement RS or not. Considering QAM demodulation, it is necessary to define how unicast RX UE knows PSD ratio between different symbols. In addition, for the power-limited case, it is not always guaranteed that the transmit power of the measurement RS is kept constant. 
Proposal 10: For SL pathloss estimation, down select one of following:
· Option 1: UE transmitting RS for RSRP measurement performs higher layer filtering. 

· Option 2: UE receiving RS for RSRP measurement performs higher layer filtering. 
In NR Uu link, the transmit power of CSI-RS is given by SS-PBCH-BlockPower and powerControlOffsetSS. Based on the configured transmit power of the CSI-RS, UE can perform channel measurement and interference measurement accurately. In a similar manner, RX UE may need to know the transmit power of SL-CSI-RS for CQI/RI measurement. In this case, it can be taken into account that (pre)configuration indicates the transmit power of SL-CSI-RS. Considering that SL-CSI-RS will be confined within PSSCH resource, it may cause different PSD of PSSCH depending on whether the symbol contains SL-CSI-RS or not. For QAM demodulation of PSSCH, it is necessary to define how unicast RX UE knows PSD ratio between different symbols. Furthermore, it needs to clarify how to handle the power-limited case. Alternatively, the PSD of SL-CSI-RS is set to be the same as the PSD of PSSCH. For accurate channel/interference measurement, UE may need to provide relevant information such as the transmit power of SL-CSI-RS. 
Observation 6: For accurate channel measurement and/or interference measurement, it would be beneficial that UE receiving SL-CSI-RS knows the transmit power of the SL-CSI-RS. 

Proposal 11: For SL-CSI-RS transmission, down select one of followings:

· Option 1: (Pre)configuration indicates the transmit power of SL-CSI-RS for CQI/RI measurement. 

· Option 2: UE indicate the instantaneous transmit power of SL-CSI-RS when SL-CSI-RS is transmitted. 

Within a SL BWP, multiple resource pools can be (pre)configured, and each resource pool can be shared by multiple UEs. If UEs sharing the same resource pool are in different distance from gNB, OLPC based on DL PL can have different TX power. Especially, considering that cell-center UE and cell-edge UE, the TX power difference could be huge. In this case, if the SL channels/signals transmitted by these UEs are in the same resource pool simultaneously, RX UE can suffer from the in-band emission problem, which cause SL performance degradation. To bypass this problem, it can be considered that TX resource pools are separate to ensure acceptable SL TX power difference. To be specific, UE can be (pre)configured with TX resource pool based on DL RSRP. 
Observation 7: When OLPC based on DL PL between TX UE and gNB is enabled, SL TX power values among TX UEs with different distance from gNB can be different. This may lead to SL performance degradation due to in-band emission problem.
Proposal 12: Further study is necessary on how to handle SL TX power difference depending on the position of in-coverage TX UE (e.g., TX resource pool separation based on DL RSRP), when OLPC based on DL PL between TX UE and gNB is enabled.

Considering that PSCCH resource is confined within PSSCH resource, total UE transmit power will increase as the number of sub-channels allocated for PSSCH. When UE transmit power is limited, the total transmit power of PSCCH could be scaled down, and it can cause coverage loss. Especially, if PSD of PSCCH is equal to that of PSSCH, power reduction on PSD of PSCCH could be significantly large. To mitigate this problem, it can be considered that PSD boosting for PSCCH to enhance coverage. However, in this case, it is necessary to define how UE perform QAM demodulation when PSD of PSSCH is different across different symbols. 
Observation 8: When UE transmit power is limited, PSD boosting for PSCCH can be beneficial for coverage at the expense of high specification works. 
3. Conclusions

In this contribution, we discussed several aspects on physical layer procedure for NR V2X. Based on the above discussion, our observations and proposals are given as follows:
Observation 1: To avoid the resource collision in SL HARQ feedback transmission, it could be beneficial if the time/frequency location of PSFCH is correlated with the corresponding PSSCH transmission.

Observation 2: Considering dynamic groupcast operation and PSFCH resource overhead (e.g., vehicle platoon consisting of up to 20 UEs shall be supported according to TS 22.186), only NACK based SL HARQ feedback could be beneficial.
Observation 3: It is necessary to clarify how PSFCH resources for HARQ feedback for groupcast are configured in an upper layer in terms of related procedure, link management between UEs within a group. 
Observation 4: For only NACK based SL HARQ feedback (i.e., Option 1) in groupcast, 
· Randomized sequence selection per receiver UE could be beneficial to mitigate the destructive channel sum effect of HARQ-NACK transmissions from multiple receiver UEs.
· Using null resource element could be beneficial to determine the presence of HARQ NACK transmissions from receiver UEs.
Observation 5: TX-RX distance based SL HARQ feedback would be supported using the same physical layer procedure if the necessary information is provided in Layer-1 ID(s) included in SCI.
Observation 6: For accurate channel measurement and/or interference measurement, it would be beneficial that UE receiving SL-CSI-RS knows the transmit power of the SL-CSI-RS. 

Observation 7: When OLPC based on DL PL between TX UE and gNB is enabled, SL TX power values among TX UEs with different distance from gNB can be different. This may lead to SL performance degradation due to in-band emission problem.
Observation 8: When UE transmit power is limited, PSD boosting for PSCCH can be beneficial for coverage at the expense of high specification works. 
Proposal 1: In PSFCH TX slot, at least implicit mechanism for determining the frequency-domain and/or code-domain resource of PSFCH is supported by using at least slot where the associated PSSCH is transmitted and/or sub-channel(s) where the associated PSSCH is mapped on. 

· FFS details on implicit mapping rule.
Proposal 2: Within a resource pool, it is not expected that PSFCH and PSSCH are FDMed in the same set of symbols. 

Proposal 3: Confirm the following WA with LS to RAN2:

· Working assumption:

· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):
· Option 1: Receiver UE transmits only HARQ NACK
· Option 2: Receiver UE transmits HARQ ACK/NACK
· Send LS to RAN2 to inform the RAN1’s status on HARQ feedback for groupcast. 

Proposal 4: Additional condition can be defined to enable and disable HARQ feedback. Such condition can include service type/requirement and congestion level.
Proposal 5: RAN1 can send an LS to RAN2 to ask them to consider the possibility of supporting TX-RX distance based SL HARQ feedback using the physical layer procedure which decides the transmission of SL HARQ feedback based on Layer-1 ID(s) included in SCI.
Proposal 6: For CQI/RI measurement, support aperiodic CSI-RS transmitted together with PSSCH. SCI indicate whether CSI-RS is included in PSSCH or not.
· FFS: Details in SCI field(s) to be used for CSI-RS triggering.
Proposal 7: For CQI/RI reporting, SCI can indicate whether PSSCH contains CQI/RI report.
· FFS: Details in SCI field(s) to be used to indicate content(s) of PSSCH.
Proposal 8: At least for unicast, long-term measurement and feedback (e.g., RSRP, RSRQ) are supported for the purpose of e.g., AS level link management, QoS prediction, initial TX parameter setting. 
Proposal 9: At least for unicast, if the following two OLPC schemes are enabled simultaneously, in-coverage TX UE transmits at a power no larger than the calculated power (i.e., upper limit of SL TX power) by using OLPC 2. 

· OPLC 1: OLPC based on SL PL between TX UE and RX UE

· OLPC 2: OLPC based on DL PL between TX UE and gNB 

Proposal 10: For SL pathloss estimation, down select one of following:

· Option 1: UE transmitting RS for RSRP measurement performs higher layer filtering. 

· Option 2: UE receiving RS for RSRP measurement performs higher layer filtering. 
Proposal 11: For SL-CSI-RS transmission, down select one of followings:

· Option 1: (Pre)configuration indicates the transmit power of SL-CSI-RS for CQI/RI measurement. 

· Option 2: UE indicate the instantaneous transmit power of SL-CSI-RS when SL-CSI-RS is transmitted. 

Proposal 12: Further study is necessary on how to handle SL TX power difference depending on the position of in-coverage TX UE (e.g., TX resource pool separation based on DL RSRP), when OLPC based on DL PL between TX UE and gNB is enabled.
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