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1. Introduction
In RAN1#96bis meeting [1], followings are agreed for physical layer procedure for Rel-16 NR sidelink:
	Agreements:
· Confirm the following working assumption:
· 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
· Note: RAN1 has not concluded the respective applicability of option 1 vs. option 2 yet

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.

Working assumption:
· Regarding the use of TX-RX geographical distance and/or RSRP in determining whether to send HARQ feedback for groupcast
· Support at least the use of TX-RX geographical distance
· FFS whether or not to additionally use L1-RSRP
· Companies are encouraged to perform additional evaulations/analysis

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
Agreements:
· Support at least Sidelink CSI-RS for CQI/RI measurement
· Sidelink CSI-RS is confined within the PSSCH transmission


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. Power control
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 value between the SL TX power based on DL pathloss and the SL TX power based on SL pahtloss. Meanwhile, on the SL TX power, it is necessary to decide how the nominal power (denoted by , ) and scaling factor for the pathloss term (denoted by , ). To be specific, to minimize impact on UL reception at gNB, it can be considered that the SL TX power based on DL pathloss uses the nominal power and the scaling factor of the pathloss term of UL (e.g. PUSCH or PUCCH). On the other hand, for the SL TX power based on SL pathloss, the nominal power and the scaling factor of the pathloss term is independently (pre)configured. 
Proposal 1: When the SL open-loop power control is configured to use both DL pathloss (between TX UE and gNB) and SL pathloss (between TX UE and RX UE),
· The transmit power is given by the minimum of the open-loop power control based on DL pathloss and the open-loop power control based on SL pathloss.
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 2: For SL-RSRP measurement/reporting for open-loop power control for PSCCH/PSSCH, down select one of followings:
· Option 1: Support Layer-1 SL-RSRP reporting, and Layer-3 filtering is performed by UE transmitting RS for RSRP measurement 
· Option 2: UE transmitting RS for RSRP measurement indicates relevant information about the transmit power of the RS, and UE receiving RS for RSRP measurement reports Layer-3 filtered RSRP

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 1: 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 3: When OLPC based on DL PL between TX UE and gNB is enabled, it needs to support TX resource pool separation based on DL RSRP to handle SL TX power difference depending on the position of in-coverage TX UE.
Regarding PSFCH transmission, it is necessary to decide which type of pathloss can be used for SL TX power control. When DL pathloss is used for SL TX power control for PSFCH, since TX UE and RX UE can have different distance form gNB or can be associated with different gNB, the value of DL pathloss may different. In this case, even though TX pool for PSCCH/PSSCH are well (pre)configured to minimize in-band emission problem, the corresponding PSFCH transmissions can still suffer from the in-band emission problem. To mitigate this problem, it would be needed to further consider SL TX power difference of PSFCH to select TX resource pool for PSCCH/PSSCH. 
Meanwhile, if open-loop power control based on SL pathloss between TX UE and UX UE is enabled, SL TX power values among TX UEs with different distance from the corresponding RX UE could be different as well. It can also cause SL performance degradation due to in-band emission problem. To bypass this problem, it can be considered to select TX resource pool to ensure the distances between TX UE and RX UE are comparable each other or the differences of SL TX power values based on SL pathloss are comparable. In this case, it would be beneficial that PSFCH TX power control is based on SL pahtloss as well to minimize impact of in-band emission. 
Considering that PSCCH is used for sensing operation and PSSCH can be protected by HARQ operation, it would be beneficial that PSCCH coverage is better than PSSCH coverage. In this case, it can be considered that EPRE of PSCCH is boosted up compared to EPRE of PSSCH with a certain offset as in LTE V2X. Meanwhile considering the case where PSCCH resource is confined within PSSCH resource (i.e. Option 3), at least total UE transmit power will not be changed during the PSCCH/PSSCH transmission to avoid transient period. In this case, for a symbol where PSCCH and PSSCH are FDMed, the total UE transmit power needs to be shared by PSCCH and PSSCH. Considering PSCCH EPRE boosting, PSSCH EPRE could be different across different symbols depending on whether the total UE transmit power is shared with PSCCH or not. In this case, it is necessary to design SL power control for PSSCH considering QAM demodulation. 
Observation 2: To avoid transient period during PSCCH/PSSCH transmission, at least total transmit power needs to be kept constant.
Proposal 4: For a given PSCCH and PSSCH, total transmit power is not changed. 
Proposal 5: Support PSCCH EPRE boosting compared with that of PSSCH 
· FFS: Which PSSCH EPRE is referred (e.g. symbol containing PSCCH, symbol containing PSSCH only) 
· FFS: How much PSCCH EPRE is boosted

2.2. Sidelink HARQ procedure
2.2.1. 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. 


Figure 1. General concept of PSFCH resource excluding process 
Observation 3: 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 6: Implicit mechanism for determining frequency and/or code domain resource of PSFCH is supported by using at least parameters such as 
· Slot where the associated PSSCH is transmitted and/or 
· Sub-channel(s) where the associated PSSCH is mapped on
Regarding the detailed mapping rule, further investigation is necessary considering PSFCH resource overhead and IBE issue between adjacent PSFCH resources. Furthermore, depending on PSCCH/PSSCH scheduling, it would be necessary to handle the following cases: 
· Case A: For a UE, PSFCH reception and PSFCH reception are overlapped in a same time
· Case B: For a UE, PSFCH transmission and PSFCH transmission are overlapped in a same time
· Case C: For a UE, PSFCH reception and PSFCH transmission are overlapped in a same time
For instance, in Figure 1, if UE#1 transmit PSCCH/PSSCH to UE#2 in the first slot of the HARQ associated slot set, and if UE#1 transmit PSCCH/PSSCH to UE#3 in the second slot of the HARQ associated slot set, then Case A can occur. In our view, it is feasible that a UE receive multiple PSFCH in a same time. 
Case B can occur if UE#2 transmit PSCCH/PSSCH to UE#1 in the first slot of the HARQ associated slot set, and if UE#3 transmit PSCCH/PSSCH to UE#1 in the second slot of the HARQ associated slot set. Considering NR Uu link operation, simultaneous transmission of multiple UL channel(s)/signal(s) is not supported. In addition, even for PUSCH transmission, contiguous resource allocation is supported in current stage even if frequency domain resource assignment type 0 (i.e. bitmap-based resource assignment) is used. In those point of view, simultaneous transmission of multiple PSFCH in a same time may not be feasible. In this case, it would be necessary to define priority rule to select one of them. For example, it can be considered that priority field in the associated SCI can be used to select PSFCH to be transmitted. Another example is that PSFCH to be transmitted can be selected based on HARQ state or HARQ feedback payload size. To be specific, if HARQ state is NACK, unicast RX UE may skip the corresponding PSFCH transmission, and unicast TX UE may perform DTX detection for the PSFCH and retransmit PSCCH/PSSCH to that UE. 
Meanwhile, Case B can also occur if UE#2 transmit PSCCH/PSSCH to UE#1 multiple times in the different slots of the HARQ associated slot set. In this case, rather than dropping some portion of HARQ feedback, it would be better to aggregate multiple HARQ feedback and to transmit them with a single PSFCH. Since PSCCH/PSSCH scheduling will be varying in time-to-time, it would not be efficient to assume that multiple HARQ feedback are always aggregated. Instead, it can be considered that the concept of sidelink assignment index (SAI) like DAI in Uu link is introduced. To be specific, for a given pair of TX UE and RX UE, SCI can indicate the order of PSCCH/PSSCH scheduling within the HARQ associated slot set by increasing SAI value. If RX UE receives a single PSCCH/PSSCH with SAI=1, then the RX UE will select PSFCH resource for a single HARQ feedback. On the other hand, if the RX UE receives one or more PSCC/PSSCH with SAI>1, then the RX UE will select PSFCH resource for multiple HARQ feedback. 
Next, if UE#1 transmit PSCCH/PSSCH to UE#2 in the first slot of the HARQ associated slot set, and if UE#2 transmit PSCCH/PSSCH to UE#3 in the second slot of the HARQ associated slot set, then Case C can occur. Due to the half-duplexing operation, UE#2 may not perform both PSFCH transmission and PSFCH reception simultaneously in a same time. In this case, in a similar manner of handling Case B, it would be necessary to define priority rule to select UE behavior between PSFCH reception and PSFCH transmission. For the priority rule, in addition to priority field in the associated SCI, HARQ state, and HARQ feedback payload size, certain UE behavior (PSFCH reception or PSFCH transmission) can be prioritized. 
Observation 4: For a given PSFCH slot, it is feasible that a UE receive multiple PSFCHs.
Observation 5: For a given PSFCH slot, feasibility on simultaneous transmission of multiple PSFCH needs to be carefully investigated.
Observation 6: It would be beneficial to adjust HARQ feedback payload size and the associated PSFCH resource, when SCI indicates the information on the number of PSCCH/PSSCH transmissions associated with the same PSFCH slot (e.g. sidelink assignment index). 
Observation 7: For a given PSFCH slot, it would not be feasible that a UE perform PSFCH transmission and reception simultaneously due to the half-duplex operation.
Proposal 7: For a given UE, a prioritization rule based on e.g., (associated) service/packet priority, HARQ feedback state, HARQ feedback payload size can be defined to handle following cases:
· Simultaneous transmission of multiple PSFCHs 
· Overlapping of PSFCH transmission and reception in time domain

2.2.2. HARQ feedback for groupcast
In Option 2 for groupcast HARQ feedback, each RX UE may use separate PSFCH resource for ACK/NACK transmission, and the PSFCH resources could be FDMed and/or CDMed each other. As mentioned earlier, when SL TX power of PSFCH is based on the DL pathloss, the SL TX power of groupcast RX UE associated with the same groupcast TX UE could be different, and it may lead to near-far problem for the PSFCH resources which are CDMed. To be specific, groupcast TX UE may miss some portion of PSFCH with smaller reception power due to the PSFCH with quite large reception power. In this case, it would be beneficial that groupcast RX UE select PSFCH resource based on SL-RSRP/SINR to avoid near-far problem. In other words, PSFCHs with large reception power difference at groupcast TX UE side will not be CDMed. Alternatively, it can be considered to use SL TX power of PSFCH based on SL pathloss to ensure the reception power values are compatible for a given pairs of groupcast TX UE and groupcast RX UEs. 
In Option 1 groupcast HARQ feedback, for a given groupcast TX UE, all the groupcast RX UE share the same PSFCH resource for NACK transmission. Since the groupcast TX UE can retransmit PSCCH/PSSCH when it receive NACK from any groupcast RX UE, near-far problem is not critical issue. Meanwhile, when the groupcast RX UEs use separate PFSCH resource based on SL-RSRP/SINR, it would be possible that the groupcast TX UE schedules retransmission efficiently. For instance, assume that PSFCH resource#1 is used for the 1st range of SL-RSRP/SINR, and PSFCH resource#2 is used for the 2nd range of SL-RSRP/SINR. If the groupcast TX UE receives NACK from PSFCH resource#2, then retransmission of the groupcast can be optimized for the 2nd range of SL-RSRP/SINR in terms of RB allocation, MCS, and so on. 
Observation 8: For groupcast HARQ feedback, if separate PSFCH resources are configured based on SL-RSRP/SINR of RX UEs, it would be beneficial in terms of mitigating near-far problem, efficient retransmission of the groupcast.
Proposal 8: For groupcast HARQ feedback, support separate PSFCH resources are configured based on SL-RSRP/SINR of RX UEs
In the last meeting, it is discussed that the possibility that groupcast RX UEs share a PSFCH resource for ACK transmission and another PSFCH resource for NACK transmission. In this approach, since groupcast TX UE may not distinguish between the case where RX UE successes to decode PSSCH and the case where RX UE misses PSCCH. Furthermore, groupcast TX UE will retransmit PSSCH when it receives PSFCH for NACK transmission regardless of the reception of PSFCH for ACK transmission. In those points of views, it is unclear that the benefit of this approach. 
Observation 9: For Option 2 for groupcasst HARQ feedback, the benefit of sharing a PSFCH for ACK transmission is unclear. 

2.2.3. 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 9: When SL HARQ feedback is enabled, it needs to consider at least service type/requirement and congestion level as additional condition of actually using HARQ feedback.

2.2.4. TX-RX distance based HARQ feedback
In current stage, regardless of which type of RS (e.g. PSSCH DMRS or SL-CSI-RS) is used for L1-RSRP measurement, the RS for L1-RSRP measurement will be confined within PSSCH transmission. In this case, due to the lack of resources, it is unclear whether L1-RSRP measurement is sufficiently accurate. Furthermore, when TX power of the RS for L1-RSRP is time-varying, it would be inefficient to use L1-RSRP to derive the TX-RX distance metric. In our view, at least, it is necessary to use TX-RX geographical distance is used in determining whether to send HARQ feedback for groupcast. 
[bookmark: _GoBack]Observation 10: Considering inaccuracy/variation of L1-RSRP measurement, it is not clear whether L1-RSRP can be used alone for determining HARQ feedback transmission in groupcast.
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 11: 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 10: 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.

2.3. CQI/RI measurement/reporting 
According to the agreements, sidelink CSI-RS will be transmitted together with PSSCH for unicast, and the physical resources for sidelink CSI-RS will be confined within PSSCH resource in both time and frequency domain. Since UE may not need to perform CQI/RI measurement in every SL slots, the sidelink 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 sidelink CSI-RS when the SCI indicates the existence of the sidelink CSI-RS. 
Proposal 11: For CQI/RI measurement, SCI indicate whether sidelink CSI-RS is included in PSSCH or not.
· FFS: Details on SCI field(s) used to the existence of sidelink CSI-RS on PSSCH.
· FFS: Whether sideilnk CSI-RS resource and/or antenna ports are indicated via SCI or (pre)configuration
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 sidelink CSI-RS to RX UE. Since RX UE can miss SCI triggering sidelnk 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. In a similar manner, if Layer-1 sidelink RSRP is introduced and reported by a UE, it can be considered that SCI indicates the existence of sidelink RSRP reporting on the associated PSSCH. 
Proposal 12: For CQI/RI reporting, SCI can indicate whether PSSCH contains CQI/RI report on PSSCH.
· FFS: Details on SCI field(s) used to indicate the existence of CQI/RI reporting on PSSCH.
· FFS: Whether SCI indicate the existence of Layer-1 sidelink RSRP reporting (if supported) on PSSCH.

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: 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 2: To avoid transient period during PSCCH/PSSCH transmission, at least total transmit power needs to be kept constant.
Observation 3: 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 4: For a given PSFCH slot, it is feasible that a UE receive multiple PSFCHs.
Observation 5: For a given PSFCH slot, feasibility on simultaneous transmission of multiple PSFCH needs to be carefully investigated.
Observation 6: It would be beneficial to adjust HARQ feedback payload size and the associated PSFCH resource, when SCI indicates the information on the number of PSCCH/PSSCH transmissions associated with the same PSFCH slot (e.g. sidelink assignment index). 
Observation 7: For a given PSFCH slot, it would not be feasible that a UE perform PSFCH transmission and reception simultaneously due to the half-duplex operation.
Observation 8: For groupcast HARQ feedback, if separate PSFCH resources are configured based on SL-RSRP/SINR of RX UEs, it would be beneficial in terms of mitigating near-far problem, efficient retransmission of the groupcast.
Observation 9: For Option 2 for groupcasst HARQ feedback, the benefit of sharing a PSFCH for ACK transmission is unclear. 
Observation 10: Considering inaccuracy/variation of L1-RSRP measurement, it is not clear whether L1-RSRP can be used alone for determining HARQ feedback transmission in groupcast.
Observation 11: 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 1: When the SL open-loop power control is configured to use both DL pathloss (between TX UE and gNB) and SL pathloss (between TX UE and RX UE),
· The transmit power is given by the minimum of the open-loop power control based on DL pathloss and the open-loop power control based on SL pathloss.
Proposal 2: For SL-RSRP measurement/reporting for open-loop power control for PSCCH/PSSCH, down select one of followings:
· Option 1: Support Layer-1 SL-RSRP reporting, and Layer-3 filtering is performed by UE transmitting RS for RSRP measurement 
· Option 2: UE transmitting RS for RSRP measurement indicates relevant information about the transmit power of the RS, and UE receiving RS for RSRP measurement reports Layer-3 filtered RSRP
Proposal 3: When OLPC based on DL PL between TX UE and gNB is enabled, it needs to support TX resource pool separation based on DL RSRP to handle SL TX power difference depending on the position of in-coverage TX UE.
Proposal 4: For a given PSCCH and PSSCH, total transmit power is not changed. 
Proposal 5: Support PSCCH EPRE boosting compared with that of PSSCH 
· FFS: Which PSSCH EPRE is referred (e.g. symbol containing PSCCH, symbol containing PSSCH only) 
· FFS: How much PSCCH EPRE is boosted
Proposal 6: Implicit mechanism for determining frequency and/or code domain resource of PSFCH is supported by using at least parameters such as 
· Slot where the associated PSSCH is transmitted and/or 
· Sub-channel(s) where the associated PSSCH is mapped on
Proposal 7: For a given UE, a prioritization rule based on e.g., (associated) service/packet priority, HARQ feedback state, HARQ feedback payload size can be defined to handle following cases:
· Simultaneous transmission of multiple PSFCHs 
· Overlapping of PSFCH transmission and reception in time domain
Proposal 8: For groupcast HARQ feedback, support separate PSFCH resources are configured based on SL-RSRP/SINR of RX UEs
Proposal 9: When SL HARQ feedback is enabled, it needs to consider at least service type/requirement and congestion level as additional condition of actually using HARQ feedback.
Proposal 10: 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 11: For CQI/RI measurement, SCI indicate whether sidelink CSI-RS is included in PSSCH or not.
· FFS: Details on SCI field(s) used to the existence of sidelink CSI-RS on PSSCH.
· FFS: Whether sideilnk CSI-RS resource and/or antenna ports are indicated via SCI or (pre)configuration
Proposal 12: For CQI/RI reporting, SCI can indicate whether PSSCH contains CQI/RI report on PSSCH.
· FFS: Details on SCI field(s) used to indicate the existence of CQI/RI reporting on PSSCH.
· FFS: Whether SCI indicate the existence of Layer-1 sidelink RSRP reporting (if supported) on PSSCH.
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