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The following has been agreed in RAN1 #98bis [8] and via e-mail discussions for physical layer procedures for NR sidelink:
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.
Agreements:
· For PSFCH power control, 
· It is supported that the open-loop power control is based on the pathloss between PSFCH TX UE and gNB (if PSFCH TX UE is in-coverage):
· The nominal power and alpha for PSFCH power control are configured separately from the parameters used for PSCCH/PSSCH power control.
·  (working assumption) Sidelink pathloss based PSFCH power control is not supported.
Agreements:
· L3-filtered sidelink RSRP reporting (from RX UE to TX UE) for open-loop power control for PSCCH/PSSCH uses higher layer signaling. 
· Details (e.g., reporting layer, triggering condition, etc.) are up to RAN2.
· FFS: Other details
Agreements:
· For SL-RSRP measurement for SL open-loop power control, PSSCH DMRS is used
Agreements:
· For CQI/RI reporting on PSSCH: 
· Higher layer signaling (e.g. MAC CE) is used for CQI/RI reporting
· Details up to RAN2
· SL CQI/RI measurement and derivation are based on the existing physical layer procedure for Uu
Agreements:
· For PSSCH-to-HARQ feedback timing, K is the number of logical slots (i.e. the slots within the resource pool)
Working assumption:
· For TX-RX distance-based HARQ feedback for groupcast Option 1,
· Zone is (pre-)configured with respect to geographical area, and Zone ID associated with TE UE’s location is indicated by SCI.
· Details FFS
· Note: this does not intend to impact the discussion on the zone based resource allocation.
Agreements:
· For the communication range requirement for TX-RX distance-based HARQ feedback, explicit indication in the 2nd stage SCI is used.
· FFS details
Working assumption:
· For HARQ feedback in groupcast and unicast, when PSFCH resource is (pre-)configured in the resource pool,
· SCI explicitly indicates whether HARQ feedback is used or not for the corresponding PSSCH transmission.
Agreements:
· For groupcast HARQ feedback, SCI explicitly indicates either Option 1 or Option 2 is to be used.
Agreements:
· For implicit mechanism for PSFCH resource determination,
· Support FDM between PSFCH resources used for HARQ feedback of PSSCH transmissions with same starting sub-channel in different slots
· For implicit mechanism for PSFCH resource determination,
· In a resource pool, one or multiple PSFCH candidate resources are determined from the starting sub-channel index and slot index used for the corresponding PSSCH
· Within the determined PSFCH candidate resources, PSFCH resource for actual transmission is selected based on at least the following parameters
· For unicast and groupcast HARQ feedback Option 1,
· FFS: L1-source ID (i.e., the ID of TX UE) indicated by SCI
· For groupcast HARQ feedback Option 2,
· member ID (i.e., the “identifier” agreed in RAN1#97 to distinguish each RX UE in a group for Option 2 groupcast HARQ feedback)
· FFS: L1-source ID (i.e., the ID of TX UE) indicated by SCI
· For a PSFCH format,
· In the symbols that can be used for PSFCH transmissions in a resource pool, a set of frequency resources is (pre-)configured for the actual use of PSFCH transmissions (i.e., PSFCH transmissions do not happen in other frequency resources).
· This (pre)configuration includes the case where all the frequency resources in a resource pool are available for the actual PSFCH transmission.
Working assumption:
· A single value of K is (pre-)configured in a resource pool
· K=3 is supported in addition to K=2

In this contribution, we discuss the remaining details of PHY procedure including HARQ procedures, CSI feedback, and power control.
HARQ procedures
It was agreed [2] that HARQ-ACK/NACK is generated as sidelink unicast HARQ feedback. For sidelink groupcast HARQ feedback, it was agreed [1] to support both optional schemes 1). HARQ-NACK; 2). HARQ-ACK/NACK. RAN1 has not concluded the respective applicability of these two options. 
In Option 1, all the receiver UEs share a PSFCH. This is beneficial in highly loaded scenario, especially when the group size is large. This option could also facilitate a mode-2 receiver UE to have a better channel sensing since the time unit of transmitting HARQ-ACK could be used for channel sensing. One issue of this option is that a transmitter UE might mistakenly consider a receiver UE successfully decodes the data, where the receiver UE does not decode the data due to DTX or not decoding the PSCCH associated with the data. This might prevent the usage of the HARQ-NACK scheme for data with high reliability requirements.
In Option 2, each receiver UE uses a separate PSFCH resource for HARQ ACK/NACK transmission. This option is like the traditional HARQ scheme and does not cause any ambiguity to the transmitter UE. One issue of this option is the PSFCH resource overhead when the number of member UEs in a groupcast is too large. Therefore, this option should be limited for a groupcast when the number of member UEs in the group is lower than a certain number, where the number could be determined based on the maximum number of PSFCH resources associated with a PSSCH transmission for a groupcast transmission.
Proposal 1: A maximum number of PSFCH resources associated with a PSSCH transmission should be defined.
[bookmark: _Hlk534989395]Proposal 2: Option 2 is not allowed to use when the number of member UEs in a groupcast is larger than the maximum number of PSFCH resources associated with a PSSCH.
It has been agreed that a set of PSFCH resources may be associated with for a PSCCH/PSSCH transmission based on starting subchannel index and slot index. Among the associated PSFCH resources, which PFSCH resource to use for actual transmission is still FFS. In general, it is beneficial to randomize the PSFCH resources when collision occurs for PSCCH/PSSCH transmission on the same subchannel. Using L1-source ID to determine the PSFCH resource for actual transmission could randomize PSFCH resource and avoid collision of both PSCCH/PSSCH and PSFCH transmissions.
Proposal 3: For unicast and groupcast option-1, L1-source ID is used to determine PSFCH resource for actual transmission within associated PSFCH resources.
For the groupcast HARQ option 2, a separate PSFCH resource needs to be allocated for each member UE. The only way to identify each member UE is using member ID. Therefore, it is obvious that the PSFCH resource for actual transmission should be determined based on member ID within the group.
Proposal 4: For groupcast option-2, member ID is used to determine PSFCH resource for actual transmission within associated PSFCH resources.
It has been agreed that the SCI explicitly indicate whether HARQ feedback is needed or not for the associated PSSCH transmission, which actually support dynamic on/off of the HARQ feedback. However, the details of Tx UE behavior when the HARQ feedback is enabled or disabled dynamically are not defined yet. From our perspective, a channel congestion condition and data QoS requirements can be used to determine HARQ enabling/disabling at the Tx UE. For example, the sidelink HARQ feedback can be dynamically disabled if 
· HARQ based retransmission does not meet the data latency requirements; 
· HARQ feedback is unnecessary due to the low data reliability requirements; 
· HARQ feedback may worse the system performance in highly congested scenario. 
[bookmark: _Hlk534989389]Proposal 5: a Tx UE is not allowed to enable HARQ feedback when data QoS is lower than a threshold and/or CBR is higher than a threshold.
In LTE D2D, the ProSe UE ID and ProSe layer-2 group ID are provided by the network or may be preconfigured in the UE. The layer-1 group destination ID is included in the SCI to identify a D2D group. This layer-1 destination ID is equal to 8 LSBs of the ProSe layer-2 group ID.
In LTE V2X, the layer-1 ID is not used since LTE V2X only supports sidelink broadcast and no HARQ-based retransmission is used. For blind retransmission, the sidelink resource for retransmission is indicated in the initial transmission. Hence, a receiver UE can combine the initial transmission with retransmission based on the associated resources. 
NR V2X supports sidelink unicast, groupcast and broadcast. The layer-1 destination (group) ID and source ID will be needed for HARQ operations. On the other hand, the destination (group) ID and source ID are available at layer 2. Like LTE D2D, we could derive layer-1 destination (group) ID from the layer-2 destination (group) ID and derive layer-1 source ID from the layer-2 source ID. 
Proposal 6: The layer-1 destination (group) ID and source ID are derived from layer-2 destination (group) ID and source ID, respectively.
It was agreed that layer-1 destination ID, layer-1 source ID, HARQ process ID, NDI and RV can be included in SCI. These fields are mainly to support HARQ operations for sidelink unicast and groupcast. Hence, it is unnecessary to include all these fields in SCI for sidelink broadcast. For sidelink unicast or groupcast where the HARQ feedback is disabled, there is also no need to include the layer-1 source ID, HARQ process ID, NDI and RV in SCI, while the destination ID can be convoyed via PSCCH so that only targeted UE continues the PSSCH decoding. 
Proposal 7: The layer-1 source ID, HARQ process ID, NDI and RV should not be contained in SCI for sidelink broadcast or sidelink unicast/groupcast where HARQ feedback is disabled (e.g., when PSFCH resource is not configured for the resource pool).

In RAN1 #97, It was agreed to further study three cases of PSFCH transmission and reception. In the following, we provide our view on each case.
Case 1: PSFCH Tx/Rx overlap:
When a UE has PSFCH Tx/Rx overlap in the same slot, the UE needs to perform either PSFCH Tx or PSFCH Rx due to the half-duplex operation; thus, the UE needs to prioritize between Tx and Rx. It has been agreed that at least the priority indication of the corresponding TB is used to prioritize between PSFCH Tx and PSFCH Rx. When the priority is the same, additional parameters can be used. For example, a cast type or HARQ feedback option could be considered to determine which one is higher priority than another.
Proposal 8: When priority is the same between Tx and Rx PSFCH in the same slot, additional parameters (e.g., HARQ status, cast type, and HARQ feedback option) is used.

Case 2: PSFCH Tx to multiple UEs:
There is a possibility that a UE may receive multiple PSSCHs from different UEs in the same slot. In this case, the UE may need to transmit multiple PSFCH to multiple UEs. It has been agreed that up to N PSFCH can be transmitted simultaneously and the value N is FFS and the N PSFCHs to be sent is determined based on the priority indication at least. When the priority is the same for more than N PSFCHs, additional parameters can be used. For example, a cast type or HARQ feedback option could be considered to determine which one is higher priority than the other.
Proposal 9: When more than N PSFCHs have the same priority, additional parameters (e.g., HARQ status, cast type, and HARQ feedback option) is used to further down-select the PSFCHs to be sent.

Case 3: PSFCH TX with multiple HARQ feedback to the same UE:
RAN1 has agreed that PSFCH resource can be configured every N slot where N could be 1, 2, or 4. When N is larger than 1, there is a possibility that a UE may need to send multiple HARQ feedbacks to a peer UE if the UE received TBs in consecutive slots. In this case, it seems to be obvious that a PSFCH format which support more than 1 bit HARQ feedback should be supported.
Proposal 10: NR V2X supports PSFCH format conveying multiple HARQ feedback bits.
In the groupcast option-1, the HARQ feedback is determined based on the Tx-Rx distance. However, there may be a case that a Rx UE may not have Tx UE’s geographical information (e.g., a Tx UE is under location where GPS signal is not available or before location information is provided). In that case, Rx UE can keep sending HARQ feedback in groupcast as a default UE behavior.
Proposal 11: if Tx UE location is unknown, the Rx UE always send HARQ feedback in groupcast.
CSI acquisition
[bookmark: _Hlk534989440]RAN1 has agreed to support aperiodic CSI reporting for sidelink for better link adaptation. Unlike NR Uu, the reporting timing of the triggered aperiodic CSI reporting is not indicated in the associated triggering message. Therefore, a Rx UE can determine the time to report the triggered CSI and select the available sidelink resource for the reporting irrespective of whether the UE has data to send or not. In this case, there is no limit of the reporting time from the Rx UE and which may result in out-dated CSI feedback from the Rx UE especially for high mobility case. The out-dated CSI reporting could increase congestion unnecessarily without any benefit.
To avoid the case of an out-dated CSI feedback from the Rx UE, a feedback window can be defined so that the Rx UE should report the triggered CSI within the feedback window. If the Rx UE couldn’t allocate a sidelink resource within the feedback window, the CSI feedback can be dropped so that it avoid to increase congestion level unnecessarily.
Proposal 12: A feedback window is used to avoid outdated CSI feedback.
Since a Tx UE can trigger CSI feedback for the subchannels allocated for a sidelink transmission at a time, a Rx UE may receive CSI feedback trigger for mutually exclusive sets of subchannels in different time when the Tx UE allocated different sets of subchannels for each sidelink transmission. In this case, multiplexing of one or more CSI feedback triggers should be supported considering that the number of bits for CSI feedback is relatively small (e.g., less than 10 bits for wideband CQI, PMI, and RI) so that it can avoid to allocate multiple sidelink resources unnecessarily. Also, it can reduce latency of the feedback. The triggered CSI feedbacks can be multiplexed and transmitted together as long as it meets the feedback window requirement.
Proposal 13: Support multiplexing of more than one CSI feedback triggers.
Aperiodic CSI feedback can be triggered at any time and a Rx UE may miss the SCI triggering CSI feedback. When a Tx UE triggers multiple CSI feedback in different time slot, there is a possibility that the Tx UE cannot identify the reported CSI is associated with which CSI feedback trigger. Since there is no one-to-one relationship between CSI feedback trigger and CSI reporting based on the time/frequency resources, an explicit indication which can identify the reported CSI is associated which CSI feedback trigger. Therefore, each CSI feedback trigger may have an associated index and the index should be indicated when a UE report the triggered CSI feedback.
Proposal 14: Each CSI feedback trigger and/or reporting should include an associated index.
It has been agreed that at least sidelink CSI-RS is supported for CQI and RI measurement and the sidelink CSI-RS is confined within PSSCH resource. However, it is unclear yet whether it is just non-zero-power (NZP) CSI-RS for both channel and interference measurement or it also supports zero-power CSI-RS for interference measurement. In NR, a UE is configured with interference measurement resource (IMR) which is dedicated to measure interference. If a similar NZP-CSI-RS density as in NR Uu is used for sidelink NZP-CSI-RS, using additional IMR may be helpful for better interference measurement.
Proposal 15: Consider to support IMR for interference measurements on top of sidelink NZP-CSI-RS.
In NR Uu, the CSI request field in a UL DCI could be up to 6 bits to allow multiple configurations including aperiodic CSI-RS triggering offset, CSI-RS configurations, CSI reporting offset, reporting contents, etc., which allows multiple CSI reporting configurations and dynamic adaptation between configurations. However, CSI reporting for NR V2X unicast, it has been already agreed that the associated S-CSI-RS is confined within PSSCH resource and its associated CSI will be reported by Rx UE with the same procedure as data transmitted. Therefore, there is no need to indicate CSI-RS triggering offset as well as CSI reporting timing. In addition, a single CSI-RS resource configuration would be good enough for unicast, which also remove measurement resource indication for CSI reporting. 
Therefore, a single bit field in SCI to trigger aperiodic CSI reporting would be enough at least for the triggering. Additional X bits (e.g., 2bits) as CSI trigger identity could be added to identify the CSI trigger and reporting. 
When the aperiodic CSI is triggered with this bit field, the following should be assumed by Rx UE:
· S-CSI-RS to measure is in the same slot where the aperiodic CSI reporting is triggered
· CSI reporting timing is determined by Rx UE based on the resource availability within a time window
Proposal 16: X bits is used to indicate CSI trigger/reporting index in the associated SCI. 
In order to provide accurate CQI and RI for link adaptation, the transmission schemes assumed for Tx and Rx UEs should be the same for both rank-1 and rank-2. So far, SFBC and precoder cycling have been most popular transmission schemes for rank-1 open-loop transmit diversity and discussed in all time whenever RAN1 discussed open-loop transmission scheme for 2 or 4Tx. It is well known that SFBC provides robust performance irrespective of antenna correlation and MCS. On the other hand, precoder cycling has simpler receiver implementation, higher DM-RS power, and lower specification impacts. It showed different performance benefits based on the scenarios.
In our previous contribution, we showed the performance benefit of using transmit diversity scheme over fixed precoder, which showed significant performance gain in system level simulation especially when inter-packet arrival time is shorter.
Therefore, open-loop transmission schemes for CQI/RI calculation should be specified in Rel-16 for both rank-1 and rank-2 unless we support PMI reporting which has been removed in the WID.
Proposal 17: Transmission schemes should be specified for rank-1 and rank-2 for CQI/RI calculation. 
The figures 1 and 2 show the performance of SFBC and precoder cycling (PC) according to MCS level and channel conditions. In the link level simulation, 2Tx and 4Rx is assumed with type 1 DMRS configuration. More details of simulation assumptions are provided in the table 1 in Annex.
As seen in the results, the performance gap between SFBC and PC is relatively marginal in low channel coding rate and noticeable gain is observed from SFBC over PC in very high coding rate. It is mainly because that precoder cycling achieves diversity gain from its strong channel coding, which has been observed so far in other topics as well. In addition, it is well known that PC has significant performance loss when antennas are highly correlated due to it could send signals in null space.
However, considering that the number of Tx antennas are limited to two ports and cross-polarized antenna is typically used for 2Tx antennas, PC could provide robust performance in most cases. Given that PC requires simpler receiver implementation, lower specification efforts, and possibly better interference rejection capability in interference limited scenario, PC is slightly preferred over SFBC.
[image: ]
Figure 1. BLER performance of SFBC and Precoder Cycling in UN 3km/h
[image: ]
Figure 2. BLER performance of SFBC and Precoder Cycling in UN 60km/h

Proposal 18: Precoder cycling is used as a transmit diversity scheme at least for rank-1. 
Based on WID, the CSI feedback is supported up to 2 antenna ports irrespective of the actual number of antennas (i.e., antenna elements, panels) implemented in a vehicle. Therefore, if the number of antennas implemented in a vehicle is larger than 2, a certain antenna virtualization scheme should be used. In general, antenna virtualization scheme has been used in 3GPP for long time and it is up to gNB or UE implementation.
Therefore, RAN1 should avoid spending time how to handle the case where the number of antennas for a vehicle is larger than 2 antennas.
Proposal 19: Antenna virtualization is up to UE implementation when a number of antennas implemented is larger than 2Tx.
Power control
The accurate sidelink pathloss estimation between transmitter UE and receiver UEs may be beneficial for reliable transmission and interference reduction in NR V2X sidelink groupcast. It may also be beneficial for power saving for pedestrian UE. Therefore, open-loop power control based on sidelink pathloss between the transmitter UE and receiver UEs for sidelink groupcast should be supported. 
In sidelink groupcast, there is a sidelink between a transmitter UE and each receiver UE. The sidelink pathloss used for open-loop power control can be based on the sidelink between transmitter UE and a configured reference UE, where the configured reference UE can be the one with the largest, the smallest, or the medium sidelink pathloss in the group. The sidelink pathloss used for open-loop power control can also be based on the sidelinks between transmitter UE and multiple receiver UEs, where post-processing of multiple sidelink pathlosses is needed. 
[bookmark: _Hlk534989513]It was agreed [3] to support the open-loop power control based on the pathloss between transmitter UE and receiver UE for sidelink unicast, and (pre)configuration should be able to enable/disable this power control. This similar (pre)configuration-based enabling/disabling of the open-loop power control based on the sidelink pathloss for sidelink groupcast can be applied.
Proposal 20: Open-loop power control based on sidelink pathloss should be supported for NR V2X groupcast. This functionality can be enabled/disabled by (pre-)configuration. 
SA2 has agreed to support the minimum required communication range (MCR) requirement for groupcast only. To make sure the coverage of groupcast transmission is good enough for a given MCR, the transmission power or maximum transmission power for a groupcast transmission may be determined as a function of the MCR so that a Rx UE within the MCR can reliably decode the groupcast message.
Proposal 21: A maximum Tx power for a groupcast transmission is determined based on the minimum required communication range.
It has been discussed whether PSD boosting of PSCCH over PSSCH is supported or not in NR V2X. Note that PSD boosting of PSCCH has been used in LTE V2X where PSCCH and PSSCH multiplexing is based on FDM.
In NR V2X, option 3 has been agreed as PSCCH and PSSCH multiplexing, where PSCCH and PSSCH are multiplexed in the same subchannel and there are a subset of OFDM symbols contains both PSCCH and PSSCH, and the rest of OFDM symbols contains PSSCH only. Therefore, PSD boosting of PSCCH may increase complexity as an offset between EPRE of a PSSCH in the OFDM symbol containing PSCCH and EPRE of a PSSCH in the OFDM symbol without PSCCH should be known at the Rx UE to decode PSSCH especially for higher modulation order case.
PSCCH in LTE V2X has a fixed number of RBs which may require PSD boosting for better coverage. However, the PSCCH coverage in NR V2X can be handled by the number of CCEs with the same EPRE with PSSCH within a slot. Otherwise, additional FDM option (i.e., option 2) is supported and the PSD boosting is only allowed when option 2 multiplexing scheme is used. Note that using additional multiplexing option will increase blind decoding complexity of SCI for sensing and the benefit seems not justify the increased complexity.
Proposal 22: No PSD boosting of PSCCH is supported in Rel-16 and the PSCCH coverage is handled by CCE aggregation level.
Zone configuration for Tx-Rx distance
In RAN1 #88bis, it has been agreed as working assumption that Zone is configured, and Zone ID associated with Tx UE’s location is indicated by SCI. Therefore, a Rx UE may determine Tx-Rx distance based on the Zone ID for groupcast Option 1.
There was a proposal to use geographical location information but anyhow it can be directly used especially when SCI should indicate Tx UE’s location due to large overhead. Therefore, zone concept is necessary to reduce the signaling overhead. As we don’t see any issue to use zone for Tx-Rx distance determination, the working assumption should be confirmed.
Proposal 23: confirm the working assumption that Zone configuration and Zone-ID are used.
In LTE V2X, 3bit Zone-ID has been used as it was just used for resource pool selection, therefore no accurate location information was needed. However, for Tx-Rx distance determination, finer granularity of Zone configuration is needed as minimum communication range (MCR) requirements include as small as 50 meters. The Zone size should be smaller than or equal to 50 meters to identify whether Tx-Rx distance is less than 50 meters or not. On the other hand, smaller Zone size requires larger signaling overhead in the SCI and not appropriate when MCR is as large as 500 meters. Therefore, there is a trade-off between Zone granularity and signaling overhead. In order to use appropriate Zone size and signaling overhead for a given MCR, the parameters for Zone configuration can be configured per MCR or MCR range.
Proposal 24: Zone parameters (e.g., zone size) are configured per minimum communication requirement.
Conclusion
In this contribution, we examine NR V2X sidelink physical layer procedures. Our proposals are as follows:
HARQ procedure
Proposal 1: A maximum number of PSFCH resources associated with a PSSCH transmission should be defined.
Proposal 2: Option 2 is not allowed to use when the number of member UEs in a groupcast is larger than the maximum number of PSFCH resources associated with a PSSCH.
Proposal 3: For unicast and groupcast option-1, L1-source ID is used to determine PSFCH resource for actual transmission within associated PSFCH resources.
Proposal 4: For groupcast option-2, member ID is used to determine PSFCH resource for actual transmission within associated PSFCH resources.
Proposal 5: a Tx UE is not allowed to enable HARQ feedback when data QoS is lower than a threshold and/or CBR is higher than a threshold.
Proposal 6: The layer-1 destination (group) ID and source ID are derived from layer-2 destination (group) ID and source ID, respectively.
Proposal 7: The layer-1 source ID, HARQ process ID, NDI and RV should not be contained in SCI for sidelink broadcast or sidelink unicast/groupcast where HARQ feedback is disabled (e.g., when PSFCH resource is not configured for the resource pool).
Proposal 8: When priority is the same between Tx and Rx PSFCH in the same slot, additional parameters (e.g., HARQ status, cast type, and HARQ feedback option) is used.
Proposal 9: When more than N PSFCHs have the same priority, additional parameters (e.g., HARQ status, cast type, and HARQ feedback option) is used to further down-select the PSFCHs to be sent.
Proposal 10: NR V2X supports PSFCH format conveying multiple HARQ feedback bits.
Proposal 11: if Tx UE location is unknown, the Rx UE always send HARQ feedback in groupcast.

CSI Acquisition
Proposal 12: A feedback window is used to avoid outdated CSI feedback.
Proposal 13: Support multiplexing of more than one CSI feedback triggers.
Proposal 14: Each CSI feedback trigger and/or reporting should include an associated index.
Proposal 15: Consider to support IMR for interference measurements on top of sidelink NZP-CSI-RS.
Proposal 16: X bits is used to indicate CSI trigger/reporting index in the associated SCI. 
Proposal 17: Transmission schemes should be specified for rank-1 and rank-2 for CQI/RI calculation. 
Proposal 18: Precoder cycling is used as a transmit diversity scheme at least for rank-1. 
Proposal 19: Antenna virtualization is up to UE implementation when a number of antennas implemented is larger than 2Tx.

Power Control
Proposal 20: Open-loop power control based on sidelink pathloss should be supported for NR V2X groupcast. This functionality can be enabled/disabled by (pre-)configuration. 
Proposal 21: A maximum Tx power for a groupcast transmission is determined based on the minimum required communication range.
Proposal 22: No PSD boosting of PSCCH is supported in Rel-16 and the PSCCH coverage is handled by CCE aggregation level.

Zone Configuration for Tx-Rx distance
Proposal 23: confirm the working assumption that Zone configuration and Zone-ID are used.
Proposal 24: Zone parameters (e.g., zone size) are configured per minimum communication requirement.
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Annex


Table 1: Simulation assumptions
	Parameter
	Value

	Carrier frequency
	6 GHz

	Bandwidth
	16 RB

	Channel 
	CDL: Urban NLOS (UN)

	MCS
	QPSK, code rates 0.1, 0.3, 0.7
16QAM, code rates 0.3, 0.5, 0.6
64QAM, code rates 0.4, 0.6, 0.9

	Waveform
	CP-OFDM

	Subcarrier Spacing
	30 kHz

	CP length
	Normal CP

	Frequency synchronization error
	Not modeled

	PSSCH DM-RS
	Type 1 DM-RS configuration
4 DM-RS symbols (4,7,10,13)

	Number of Symbols in PSSCH
	10

	Number of Tx/Rx antennas
	2 Tx, 4 Rx

	Antenna array configuration
(M, N, P, Mg, Ng)
	V2x Type 2 Option 1
(1, 1, 2, 1, 1) , (1, 2, 2, 1, 1)

	Transmission diversity scheme
	Precoder Cycling / SFBC

	UE receiver algorithm
	MMSE

	UE absolute Speed
	3/60 km/h

	UE channel estimation
	Realistic
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