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1. Summary of companies’ proposals
1.1. Sidelink power control
· Issue 1-1:  Whether PSCCH power boosting is supported or not. 
· Not support: [Nokia,3] [ZTE,4] [OPPO,7] [Intel,15] [Samsung,13] [LG,18] [InterDigital,19] [Apple,20] [Qualcomm,25] [Ericsson,27] (10 companies)
· Rationale: Power boosting for PSCCH can change total transmit power during a PSSCH transmission.
· Support: [vivo,2] [Futurewei,11]
· Rationale: PSCCH coverage enhancement
· Issue 1-2: How to derive reference PSSCH DMRS power for SL PL estimation
· Option 1: Fixed power during the filtering window (Latest power of PSSCH DMRS is used)
· Support: [vivo,2] [Spreadtrum,5] [Intel,15] [Xiaomi,22] [Ericsson,27] (5 companies)
· Option 2: TX UE performs the same filtering used for L3-RSRP measurement
· Support: [Huawei,1] [Futurewei,11] [Samsung,13] [CMCC,16] [LG,18] [Xiaomi,22] (6 companies)
· Issue 1-3: Whether or how to support multiple PSFCH transmission in a PSFCH transmission occasion.
· Support: [OPPO,7] [LG,18] [Sharp,21]
· Maximum number of PSFCH transmission by a UE
· (Pre)configured value: [OPPO,7]
· 4: [LG,18]
· Others
· Consideration on how to capture separate power control formula for PSSCH according to whether PSCCH is overlapped or not in RAN1 specification [ZTE,4] [OPPO,7]
· TX power of PSSCH in symbols where PSCCH is not transmitted is derived by the TX power of PSSCH in symbols where PSCCH is transmitted. 
· Consideration on whether the maximum transmit power based on priority and a CBR range is applied to SL transmission mode 2 only [Samsung,13] 
· The maximum transmit power based on priority and a CBR range is not used for mode 1 operation. 
· Consideration on how to define which CBR range is used to determine the maximum transmit power based on priority and a CBR range [LG,18]
· Maximum transmit power for PSCCH/PSSCH in slot n is determined based on a CBR range that includes a CBR measured in slot n-N 
· N is a fixed value for all the SCS
· N is a fixed value for each SCS

The feature lead thinks that the questions need to be answered in the topic of sidelink power control include the following:
· Q1: Whether PSD boosting for PSCCH transmission is supported? 
· Q1-a: If the answer of Q1 is yes, how total sidelink transmit power is the same in the symbols used for PSCCH/PSSCH transmissions in a slot?
· Q2: To derive the reference TX power of PSSCH DMRS for SL pathloss estimation, which option is supported? 
· Option 1: EPRE of PSSCH DMRS is unchanged during the filtering window (Tx power of most recently received PSSCH DMRS is used)
· Option 2: TX UE performs the same filtering used for L3-RSRP measurement
· Q3: Whether to support multiple PSFCH transmission in a PSFCH transmission occasion in Rel-16 NR sidelink.
· Q3-a: If the answer of Q3 is yes, what is the details on the maximum number of PSFCH transmissions in a PSFCH transmission occasion including signaling details. 

1.2. Sidelink HARQ-ACK feedback
· Issue 2-1: Details of the PSFCH resource determination
· Whether candidate PSFCH resource is given by
· Option 1: The set of PRBs associated with the starting sub-channel and slot used for that PSSCH
· Support: [Nokia,3] [Intel,15] [Qualcomm,25] [Ericsson,27] (4 companies)
· Rationale: No clear benefit of association between the number of subchannels for PSSCH and the candidate PSFCH resources.
· Option 2: The set of PRBs associated with the sub-channel(s) and slot used for that PSSCH
· Support: [Huawei,1] [ZTE,4] [Spreadtrum,5] [OPPO,7] [CATT,8] [LG,18] [InterDigital,19] [Apple,20] (8 companies)
· Rationale: To enlarge the size of candidate PSFCH resource at least for groupcast HARQ feedback Option 2.
· Option 3: Either Option 1 or Option 2 is (pre)configured in a resource pool
· Support: [Samsung,13]
· Details on how to define the values of m_0 and m_cs for a PSFCH TX
· On values of m_cs 
· 0 or 6 for NACK or ACK, respectively
· Support: [Intel,15] [LG,18](for GC HARQ feedback Option 2 or unicast) [NTT,24] (3 companeis)
· 0 or N/A for NACK or ACK, respectively
· Support: [LG,18](for GC HARQ feedback Option 1)
· On values of m_0
· For 	: [vivo,2] [Intel,15] [LG,18] [NTT,24]
· For 	: [vivo,2] [Intel,15] [LG,18] [NTT,24]
· For 
· 		: [vivo,2] [LG,18] [NTT,24]
·  		: [Intel,15]
· For 
· 		: [LG,18]
· 		: [Intel,15]
· Not support 	: [vivo,2] [NTT,24]
· For 
· 	: [vivo,2] [LG,18] [NTT,24]
· 	: [Intel,15]
· Whether/how to handle the case when rbSetPSFCH is not a multiple of numSubchannel*periodPSFCHresource
· UE does not expects this case
· Support: [Nokia,3] [Samsung,13] [CMCC,16]
· Candidate PSFCH resource can consist of different number of PRBs
· Support: [Intel,15]
· Issue 2-2: How to indicate GC HARQ feedback Option 1/2 to RX UE
· Introduce two 2nd-SCI format (One includes Zone ID field and communication range requirement field, and the other does not include these fields)
· Support: [Nokia,3] [ZTE,4] [TCL,6] [OPPO,7] [CATT,8] [Fraunhofer,10] [Intel,15] [CMCC,16] [LG,18] [InterDigital,19] [Apple,20] [Qualcomm,25] [Panasonic,26] [Ericsson,27] (14 companies)
· Rationale: Zone ID field and communication range requirement field are not necessary for all the cast type and groupcast HARQ feedback option. 
· Introduce a flag to indicate GC HARQ feedback Option in a 2nd-stage SCI format without Zone ID field and communication range requirement field
· Support: [OPPO,7] [CATT,8] [Futurewei,11] [Samsung,13] [Intel,15] [LG,18] [Lenovo,30] (7 companies)
· Rationale: groupcast HARQ feedback Option 1 without distance-based feedback is supported
· Introduce a flag to indicate GC HARQ feedback Option in a 2nd-stage SCI format with Zone ID field and communication range requirement field
· Support: [vivo,2] [Futurewei,11] [Samsung,13] [Intel,15] [Lenovo,30] (5 companies) 
· Rationale: Forward compatible usage of Zone ID and/or communication range in cases other than connection-less groupcast 
· On the SCI field to indicate SL HARQ feedback enabling and disabling
· Joint indication of GC HARQ feedback option and SL HARQ feedback request
· Support: [LG,18] [Lenovo,30]
· Rationale: HARQ feedback Option indicator is meaningful only if the SL HARQ feedback is enabled. 
· SL HARQ feedback request in a 1st-stage SCI
· Support: [CATT,8] [InterDigita,19]
· Rationale: Different 2nd-stage SCI format according to whether SL HARQ feedback is enabled or disabled
· Issue 2-3: Whether or not to introduce restriction on the size of group in GC HARQ feedback Option 2
· Support: [Huawei,1] [Nokia,3] [CATT,8] [Sony,12] [Samsung,13] [NEC,17] [LG,18] [InterDigital,19] [NTT,24] [Qualcomm,25] [Ericsson,27] (11 companies)
· Rationale: To avoid PSFCH collision among group members
· Not support: [vivo,2] [TCL,6] [OPPO,7] [Intel,15] [Apple,20] (5 companies)
· Rationale: GC HARQ feedback Option 2 can work for the case where the group size is larger than the number of available PSFCH resources.
· Issue 2-4: Details of the TX-RX distance determination
· Length/width of each geographic zone
· Predefined size (50m*50m)
· Support: [Intel,15]
· Association between zone size and communication range requirement
· Support: [Huawei,1] [vivo,2] [Fujitsu,9] [Fraunhofer,10] [LG,18] [InterDigital,19] (6 companies) 
· [Huawei,1]: {1m, 1.6m, 3.6m, 4m, 7m, 8m, 10m, 12m, 14m, 20m}
· [Fraunhofer,10]: {3.125m, 5m, 11.25m, 12.5m, 21.875m, 25m, 31.25m, 37.6m, 43.75m, 62.5m}
· [LG,18]: {15m, 20m, 25m, 30m}
· How to calculate TX-RX distance
· Option A: RX UE uses the center location of the indicated zone and the center location of the zone where RX UE is located.
· Support: [OPPO,7] [CATT,8] [Apple,20] [Ericsson,27] [Lenovo,30] (5 companies)
· Option B: RX UE uses the center location of the indicated zone and its own location.
· Support: [vivo,2] [Samsung,13] [Qualcomm,25] (3 companies)
· Option C: RX UE uses a point of the indicated zone and its own location such that the TX-RX distance is minimized.
· Support: [Spreadtrum,5] [Fujitsu,9] [Fraunhofer,10] [Intel,15] [LG,18] [Apple,20] (6 companies) 
· UE behavior when RX UE’s location is unavailable
· Option1: Bind transmission
· Support: [Huawei,1] [Futurewei,11]
· Option 2: NACK-only transmission
· Support: [CATT,8] [InterDigital,19] [ASUSTeK,28]
· Option 3: (Pre)configuration indicates either Option 1 or Option 2
· Support: [Sony,12]
· Others
· Consideration on whether a mix of blind and feedback-based HARQ retransmissions is supported [Intel,15]
· Consideration on whether or how to restrict out-of-order HARQ retransmission [Intel,15]

The feature lead thinks that the questions need to be answered in the topic of details of the PSFCH resources include the following:
· Q1: For a PSSCH, which option is supported to determine the set of PRBs for the candidate PSFCH resource?
· Option 1: the starting sub-channel and slot used for that PSSCH.
· Option 2: the sub-channel(s) and slot used for that PSSCH
· Q1-a: If Option 1 is supported in Q1, whether or how to support groupcast HARQ feedback Option 2 with a large number of group members? 
· Q1-b: If Option 2 is supported in Q1, whether to change selection of a PSFCH resource within the PSFCH candidate resource set? If yet, how to change it? 
· Q3: For the number of cyclic shift pairs in a PRB, whether  is supported or not? 
· Q4: What is the set of  for 
· Q5: For PSFCH resource indexing, whether the value of  is reordered or not? 
· Q6: Whether rbSetPSFCH is always form of a multiple of numSubchannel*periodPSFCHresource? 
· Q6-a: If the answer of Q6 is no, how to support such a case for PSFCH resource determination? 
· Q7: Whether to introduce restriction on the size of group in GC HARQ feedback Option 2?
· Q7-a: If the answer of Q7 is yes, how to restrict the size of group in GC HARQ feedback Option 2 in details? 
· Q7-b: If the answer of Q7 is no, what is the TX UE behavior when the UE receive multiple PSFCHs on the same PSFCH resource? 
· Q8: Whether GC HARQ feedback Option 1 without distance based HARQ feedback operation is supported or not? 
· Q9: Whether GC HARQ feedback Option 2 with distance based HARQ feedback operation is supported or not? 
· Q10: How to indicate GC HARQ feedback Option 1/2 to RX UE? 

The feature lead thinks that the questions need to be answered in the topic of details of the TX-RX distance determination include the following:
· Q1: Whether association between zone length/width and communication range requirement is supported? 
· Q1-a: If the answer of Q1 is yes, whether zone length/width are (pre)configured per communication range requirement or are implicitly derived based on communication range requirement? 
· Q1-b: If the answer of Q2 is no, whether zone length, width are (pre)configured in a resource pool or predefined? 
· Q2: What is the possible value(s) of zone length/width? 
· Q3: Which option is adopted for TX-RX distance calculation? 
· Option A: RX UE uses the center location of the indicated zone and the center location of the zone where RX UE is located.
· Option B: RX UE uses the center location of the indicated zone and its own location.
· Option C: RX UE uses a point of the indicated zone and its own location such that the TX-RX distance is minimized.
· Q4: When TX UE’s location information is not available, what is the TX and/or RX UE behavior?
· Q5: When RX UE’s location information is not available, what is the RX UE behavior?

1.3. Handling SL and UL transmissions
· Issue 3-1: How to define priority of UL transmission and SL transmission
· A priority of PUCCH carrying SL HARQ reporting is the same as that of the corresponding PSFCH
· Support: [OPPO,7] [Fujitsu,9] [LG,18]
· A priority of PSFCH is the same as that of the corresponding PSSCH.
· Support: [Intel,15] [LG,18]
· A priority of S-SSB is the same as the higher layer priority parameter for in-device coexistence.
· Support: [Intel,15]
· For more than one SL transmissions overlapping with a UL transmission, the highest priority of SL transmissions is used for the comparison
· Support: [Huawei,1] [LG,18] [Sharp,21]
· For more than one UL transmissions overlapping with a SL transmission, the highest priority of UL transmissions is used for the comparison
· Support: [LG,18]
· Issue 3-2: When to prioritize which TX in case of simultaneous TXs of UL and SL
· Option A: Reuse UL-SL prioritization made in RAN2 for UL transmission with available priority information
· Support: [Nokia,3] [LG,18] [Ericsson,27]
· For PUCCH with HARQ feedback for DL, CSI, and/or LRR or PUSCH without UL-SCH or SRS, reuse LTE UL-SL prioritization.
· Support: [LG,18]
· Option B: Reuse LTE UL-SL prioritization
· Support: [Futurewei,11] [Sony,12] [Qualcomm,25]
· Option C: UL transmission is prioritized over SL transmission
· Support: [OPPO,7]
· Others
· Consideration on how to support power sharing between UL transmission and SL transmission for dual connectivity [LG,18]
· Reuse power control for NE-DC and EN-DC for simultaneous transmission of SL transmission and UL transmission on different carriers
· NR-DC with Semi-static-mode1 or Semi-static-mode2 is supported for NR sidelink

The feature lead notes the following RAN2 agreement regarding prioritization between UL and SL:
· Summary on the UL-SL prioritization made in RAN2
Agreements on prioritization: 
1: 	A separate LCH priority thresholds is configured for both NR-UL and NR-SL.
2:	For between SL-data and UL-data/SRB, the SL transmission is prioritized if the highest priority value of UL LCH(s) with available data is larger than the UL priority threshold and the highest priority value of SL LCH(s) with available data is lower than the SL priority threshold. Otherwise the UL transmission is prioritized.
3:	Prioritization between UL SR and SL data transmission could be based on priority of the UL LCH that triggered the UL SR and priority value(s) of SL LCH(s), similar as prioritization between NR UL data and NR SL data transmission.
Agreements on UL/SL prioritization: 
1: 	For prioritization between SL-TX and SL-triggered SR, it is based on direct comparison between associated LCH priority.
2:	For prioritization between SL-TX and UL-TX (only for PUSCH), for UL MAC CE, rely on LTE solution, i.e., they are treated as if of priority lower than the UL-threshold, so down-prioritized if SL-TX is higher than SL-threshold, otherwise prioritized.
3:	For LTE-UL/NR-SL and NR-UL/LTE-SL, if the two RATs cannot exchange prioritization-related information prior to time of transmission subject to processing time restriction, it is up to UE implementation to decide whether UL or SL to prioritize.
4:	If the two RATs can exchange prioritization-related information prior to time of transmission subject to processing time restriction, rely on LTE solution for LTE-UL/NR-SL and NR-UL/LTE-SL prioritization.
5:	RAN2 does not need to handle the MCG-SL/SCG-UL collision.
For NR UL and NR SL prioritization, MSG1/3 for RACH procedure and PUSCH for emergency PDU connection are always prioritized over SL transmission
· RAN2 assumes how to handle all other physical channels in UL/SL prioritization is up to RAN1.

The feature lead thinks that the questions need to be answered in the topic of handling SL and UL transmissions include the following:
· Q1: For power sharing between UL transmission and SL transmission, whether RAN2 approach is reused or not including UL/SL priority threshold? If not, how to perform the UL-SL prioritization for the power sharing? 
· Q2: How to assume a priority of PSFCH and S-SSB? 
· Q3: How to assume a priority of PUCCH carrying SL HARQ reporting? 
· Q4: How to assume a priority of PUCCH with HARQ feedback for DL, CSI, and/or LRR or PUSCH without UL-SCH or SRS? 
· Q5: For UL transmission without priority associated with UL and SL transmission, whether LTE approach is reused or not? If not, how to perform the UL-SL prioritization? 
· Q6: For UL transmission with priority associated with SL (e.g. PUCCH with SL HARQ reporting and/or SL SR) and SL transmission, whether RAN2 approach is reused or not? 
· Q7: For UL transmission with priority associated with SL and priority associated with UL (e.g. PUSCH with SL HARQ reporting and UL-SCH) and SL transmission, how to perform the UL-SL prioritization? 
· Q8: For more than one SL transmissions overlapping with a UL transmission, how to assume a priority of SL transmission for the comparison?
· Q9: For more than one UL transmissions overlapping with a SL transmission, how to assume a priority of UL transmission for the comparison?

1.4. Sidelink CSI reporting
· Issue 4-1: How to configure latency bound for SL CSI reporting MAC CE
· Option 1: (Pre)configuration in a resource pool indicates the latency bound value.
· Support: [Samsung,13]
· Option 2: PC5-RRC signaling indicates the latency bound value.
· Support: [Nokia,3] [ZTE,4] [LG,18] [NTT,24]
· Option 3: L1-priority as indicated by SCI triggering the SL CSI reporting MAC CE is associated with the latency bound value.
· Support: [OPPO,7]
· Option 4: Explicit SCI indication
· Support: [Huawei,1]
· Comment from [InterDigital,19]
· Latency bound is determined based on UE speed
· Issue 4-2: How to define SL CSI reference resource
· CSI reference resource slot is a slot where SCI triggering the sidelink CSI reporting is transmitted
· Support: [Huawei,1] [vivo,2] [LG,18] [NTT,24]
· The same bandwidth as allocated for the PSSCH reception scheduled by SCI triggering the sidelink CSI reporting
· Support: [Huawei,1] [vivo,2] [LG,18]
· PSCCH overhead
· Predefined overhead: [vivo,2] 
· Actual overhead: [LG,18]
· PSSCH symbol duration 
· Predefined value: [vivo,2]
· PSSCH symbol duration in non-PSFCH slot: [LG,18]
· No 2nd-stage SCI overhead is used
· Support: [LG,18]
· Assumption on the number of DMRS symbol
· Actual overhead: [vivo,2]
· Lowest overhead among the (pre)configuration: [LG,18] 
· Issue 4-3: How to configure CQI table used for CSI reporting
· Option 1: PC5-RRC configuration
· Support: [Huawei,1]
· Option 2: (Pre)configuration

The feature lead thinks that the questions need to be answered in the topic of SL CSI reporting include the following:
· Q1: How the latency bound for sidelink CSI reporting MAC CE is determined?
· Q2: How to define the CSI reference resources?

2. Email discussion in RAN1#100 E-meeting
During the preparation phase of RAN1#100 E-meeting, critical remaining issues in the sidelink physical layer procedure were identified as in [31]. RAN1 had email discussion as summarized in the subsequence subsections.

2.1. Email discussion/approval on the remaining issues in power control formula for PSCCH/PSSCH/PSFCH
An email discussion started with the following scope:
[100e-NR-5G_V2X_NRSL-PHY_Procedure-01] Email discussion/approval on the remaining issues in power control formula for PSCCH/PSSCH/PSFCH 
• PSD of PSCCH and PSSCH in the overlapping symbols, e.g., whether to apply power boosting
• Whether to support multiple PSFCH TXs and, if supported, PSD of each PSFCH
• How to derive reference PSSCH DMRS power for SL PL estimation
by 2/28; if there is a spec impact, endorsing the corresponding TP by 3/3 – Hanbyul (LGE)

2.1.1. PSD of PSCCH and PSSCH in the overlapping symbols, e.g., whether to apply power boosting
Regarding PSD of PSCCH and PSSCH in the overlapping symbols, companies are recommended to provide their views and rationales for the following questions. 
· Q1: Whether PSD boosting for PSCCH transmission is supported? 
	Company
	View

	OPPO
	NO. We have agreed that the power of each symbol used for SL transmission are same. If power boosting for PSCCH is supported, the transmission power of PSSCH that are FDMed with PSCCH will be reduced, that will result in different EPRE of PSSCH in the OFDM symbols with/wo PSCCH, and will reduce the decoding performance of PSSCH.

	Ericsson
	No. We believe that the required coverage can be achieved using lower code rates.

	Huawei, HiSilicon
	If PSSCH/PSSCH multiplexing option 1 is supported, then PSCCH power boosting can be introduced and this will help to ensure the coverage of PSCCH as pointed out in some papers. However, while we have only multiplexing option 3, we are constrained by the need to keep the same power for reference signals in each symbol, and at least this means it is not practical to power boost PSCCH.

	Nokia, NSB
	No need to support PSCCH power boosting.

	Apple
	No. If the power boosting for PSCCH is supported, some SL symbols may have large transmit power than other SL symbols, which is against the agreement.

	Xiaomi
	No. To keep Tx power constant during a sidelink transmission.

	ZTE/Sanechips
	No. Power boosting on PSCCH can cause unequal EPRE on PSSCH.

	NTT DOCOMO
	No. Although reducing PSSCH power enables to boost PSCCH power and to keep sidelink power among symbols, further discussion is necessary, which is not good direction on CR-phase.

	Panasonic
	When PSSCH is rank 1, no PSD boosting. When PSSCH is rank 2, for each antenna port perspective, half of PSD in PSCCH but the total power is same between PSCCH and PSSCH.

	Spreadtrum
	No. Because the transmission power on different symbols needs to remain the same. If power boosting for the PSCCH is supported, the transmission power of the PSSCH on the same symbol will be reduced, which will cause the decoding performance of the PSSCH to decrease.

	Intel
	No. Although we see benefits of this feature and how it can be realized, there is no time to introduce it.

	Fujitsu
	Not support PSCCH power boosting.

	Samsung
	Not support. If PSD of PSCCH is boosted, PSD of PSSCH in the overlapping symbols should be decreased in order to keep the same transmission power of the symbols in a sidelink slot, which results to performance degradation of PSSCH

	​​ITRI
	​No. Power boosting is not to be support for PSCCH. If power boosting for PSCCH is supported, the Tx power is not constant.

	LG
	No, we do not think that PSD boosting is needed for PSCCH transmission. 
Considering 3 dB boosting for PSD of PSCCH, the total transmit power setting could be very complicated. To be specific, it needs to have further investigation on how to perform 3dB PSD boosting of PSCCH for the case when the number of PRBs for PSCCH is smaller than the twice of the number of PRBs for PSSCH. 
On the PSCCH coverage, the number of PRBs and symbols for PSCCH transmission will be (pre)configured to be sufficiently large considering the payload size of the 1st-stage SCI. 

	Convida
	No power boosting for PSCCH. Even though power boosting may improve PSCCH’s performance, but this may add complexity to the power control design for PSSCH. Also, this is not the only way to improve PSCCH performance, and we may use other tools such as lower coding rate, higher aggregation level, etc. to ensure PSCCH’s performance.

	Futurewei
	While power boosting could be useful to increase PSCCH range in some cases, we may want to keep things simple in this release and have constant power during the slot duration

	InterDigital
	No. PSCCH power boosting unnecessarily require additional spec. impact (e.g., EPRE ratio between PSCCH and PSSCH). The coverage can be adapted by proper code rate selection. 

	Lenovo/MoTM
	No need to support power boosting for PSCCH

	Qualcomm
	No. There will be transient

	CATT
	Not support PSCCH power boosting over PSSCH.   The critical issue on the PSCCH power setting is that it is not only for the receiving UE to decode the SCI successfully but also other UEs in the cluster to decode the SCI correctly for sensing in the Mode 2 resource allocation.  PSCCH shall not be power controlled for the receive UE only.   The Tx power of PSCCH should not be power controlled in order for UE to perform RSRP measurement for sensing.   If the PSCCH is power controlled for the receiving UE only, other UE might not decode the PSCCH correctly or have low RSRP value.  This will have the result of resource collision when other UEs consider the PSCCH is used at the given instance.  

	ITL
	No. we think it is sufficient to rely on the proper resource configurations for PSSCH transmission if  the coverage of PSCCH is concerned.

	Sharp
	No power boosting for PSCCH.



Observation: The consensus is PSD boosting for PSCCH TX is not supported. 

· Q1-a: If the answer of Q1 is yes, how total sidelink transmit power is the same in the symbols used for PSCCH/PSSCH transmissions in a slot?
	Company
	View

	Nokia, NSB 
	No need to support PSCCH power boosting 

	
	

	
	



· Q2: Whether maximum transmit power per priority of a PSSCH per a CBR range is applied to mode 2 only? 
	Company
	View

	OPPO
	Firstly, this question is not included in the priority issue list that we have discussed and agreed. In our view, it is not critical issue. I don’t know why we need to discuss this? 
Secondly, to the question, we think the transmit power per priority of PSSCH per CBR range is related to congestion control. The congestion control does not differentiate mode 1 or mode 2. It is applied to both.

	Ericsson
	No. It should be for both mode-1 and mode-2 but the configuration should be done separately.

	Huawei, HiSilicon
	Not clear that this is in scope to what the chairman set, so no decision needed. 
It applies to mode 2 only. Otherwise, in mode 1, we would be specifying gNB behavior without necessity.

	Nokia, NSB
	No, it shall be applied to both modes. This issue is related to congestion control.

	vivo
	This should be addressed in QoS agenda

	Xiaomi
	The maximum Tx power per priority should also be applied to both modes. But we also think this should be discussed in other agenda.

	ZTE/Sanechips 
	Yes. To mode 2 only.

	NTT DOCOMO
	QoS agenda should address this aspect.

	Spreadtrum
	No, no need to differentiate mode 1 or mode 2

	Intel
	Yes, only to Mode 2.
We think if this is applied to Mode 1 as well, there is some inconsistency arising since other congestion control components (TTI dropping, resource shaping, etc.) are not part of Mode 1. Thus, we prefer to let gNB to control transmit power in Mode 1.

	Fujitsu
	No. It should be applied for both mode-1 and mode-2.

	Samsung
	For clarification, whether to share a resource pool between Mode 1 and Mode 2 has not been discussed yet and from our perspective, it is assumed that different resource pools are utilized for different transmission Modes in Rel-16. Then, gNB can control the congestion for Mode 1 and we are not clear to have this aspect in Mode 1.​​​

	ITRI
		No, we consider that it is applied to both mode 1 and mode 2. However, it should be addressed in the QoS agenda.​​




	LG
	Yes. 
In Mode 1, gNB can control the interferences and congestion level especially when there is no overlap between resource pools with different modes. This principle is aligned with LTE V2X. Note that in Rel-16 NR V2X, there is no agreement to support Mode 1 UE’s sensing result report to gNB. It means that typically resource pools with different modes will not be overlapped. 

	Convida
	Not discussed stand alone here. Would like to address this with CBR details, which hasn’t been discussed under QoS yet.

	Futurewei
	Out of scope. 

	InterDigital
	Yes, network can control the congestion for Mode 1 resource pool as similar to LTE V2X and we think resource pool sharing between Mode-1 and Mode-2 has not been optimized in Rel-16 anyhow.

	Qualcomm
	Yes. Congestion control is for Mode 2 as in case of Mode 1 gNB is in charge of managing the load.

	CATT
	We agree in QoS Agenda to support CBR measurement reporting to gNB.  This could be used by gNB for resource allocation Mode 1 congestion control. Thus, the maximum transmit power per priority of a PSSCH per a CBR range should apply to  both Mode 1 and Mode 2 

	ITL
	Yes, gNB can control the interference and congestion level since there is no resource pool sharing between mode 1 and mode 2 in Rel-16.

	Sharp
	No. Should be applied to both mode 1 and mode 2.



Observation: No clear majority (both-9 vs mode2-8) is observed on whether CBR/priority-based maximum TX power is applied to Mode 1 only. Meanwhile, applying the maximum TX power to Mode 1 needs additional signaling/procedure. Most companies think this issue needs to be addressed in QoS agenda.

· Q3: Maximum transmit power for PSCCH/PSSCH in slot n is determined based on a CBR range that includes a CBR measured in slot n-N. What is the value of N? 
	Company
	View

	OPPO
	Firstly, this question is not included in the priority issue list that we have discussed and agreed. In our view, it is not critical issue. I don’t know why we need to discuss this? 
Secondly, to the question, according to the CBR definition, the CBR measurement window is [n-a, n-1], we think N=1 is reasonable.

	Ericsson
	N equals to CBR processing time as will be agreed in another AI.

	Huawei, HiSilicon
	This needs to take the same answer as Q1 in email discussion QoS-03 (congestion control processing time), for consistency

	Nokia, NSB
	This issue should be addressed in other agenda (QoS).

	Apple
	This issue should be handled in QoS agenda item.

	vivo
	This should be addressed in QoS agenda

	ZTE/Sanechips 
	A similar discussion on processing time for CBR/CR window is taken under thread [QoS-03]. Both may be related or following similar consideration.

	NTT DOCOMO
	QoS agenda should address this aspect.

	Spreadtrum
	This issue should be solved in QoS section

	Intel
	Same as the congestion control processing time being discussion in QoS AI

	Fujitsu
	This issue should be discussed in QoS agenda.

	Samsung
	To discuss it in QoS AI

	ITRI
	It should be addressed in the QoS agenda.

	LG
	Considering processing time for power setting, parameters to be used for power control needs to be known to the UE in advance. In LTE V2X, the UE uses a CBR value measured in subframe n-4 to determine maximum transmit power for PSCCH/PSSCH in subframe n. Since this processing time would not be changed according to the subcarrier spacing size, we think that the value of N is 4*(the number of slots within 1ms ).

	Convida
	Not discussed stand alone here. Would like to address this with CBR details, which hasn’t been discussed under QoS yet.

	Futurewei
	Out of scope. 

	InterDigital
	To be discussed in QoS AI

	Qualcomm
	Should be part of QoS sub-agenda

	CATT 
	This issue should be addressed in QoS agenda

	ITL
	LTE mechanism can be reused with modification of the processing time line.

	Sharp
	Agree with other companies that this should be discussed in QoS AI.



Observation: Most companies think the CBR processing time is addressed in QoS agenda. 

· Q4: Are there other issues that need to be considered in deciding the PSD? Examples mentioned in the preparation period include power boosting of CSI-RS, description of rank-2 transmission, etc.
	Company
	View

	OPPO
	1. For CSI-RS, PT-RS, DMRS, we don’t support power boosting for them. 
2. Another issue is how to determine the transmission power of PSCCH. The power control for PSCCH is empty in the specification. For PSCCH power control, we propose the same PSD for PSCCH and PSSCH in the OFDM symbols with PSCCH transmission. The total transmission power is determined by the PSSCH power in the OFDM symbols without PSCCH transmission.

	Ericsson
	No.

	Huawei, HiSilicon
	Power allocation in case of 2-layer PSSCH transmission has not been agreed yet. Hopefully it is straightforward to agree that both layers have equal power. 

We think that no power boosting of CSI-RS, nor other RS, is achievable since they need to have the same power through a slot. 

However, these issues as a miscellaneous bucket were (perhaps unfortunately) not in what the chairman included in the list of emails.

	Nokia, NSB
	No power boosting is supported for SL CSI-RS and SL DMRS.

	Apple
	No power boosting on sidelink CSI-RS, PT-RS and DMRS.

	vivo
	No RS power boosting

	ZTE/Sanechips 
	No power boosting for CSI-RS and PTRS.

	NTT DOCOMO
	No.

	Panasonic
	No power boosting on sidelink CSI-RS, PT-RS and DMRS as the total power.

	Spreadtrum
	No Power boosting for SL CSI-RS, PT-RS and DMRS.

	Fujitsu
	No.

	Samsung
	No Power boosting for SL CSI-RS, PT-RS and DMRS

	ITRI
	No.​

	LG
	On the CSI-RS boosting, we do not think that power boosting of CSI-RS is not needed for the same reason in Q1. 
On the description of rank-2 transmission, we think that the description for UL MIMO could be reused with following modification: 
“The UE splits the power equally across the antenna ports on which the UE transmits the PUSCHPSSCH with non-zero power.”

	Convida
	No Power boosting for SL CSI-RS, PT-RS and DMRS

	Futurewei
	Power is kept constant during the entire slot duration. No power boosting for any signal. For multiple layer transmissions, power is equally divided

	InterDigital
	No power boosting is needed for CSI-RS and PT-RS. For DM-RS, power boosting may be used in a UE transparent manner when QPSK is used for PSSCH transmission if DMRS CDM group without data is used like NR Uu.
Regarding power allocation for rank-2, it is straightforward to have equal power split as we always did.

	Lenovo/MoTM
	No

	Qualcomm
	No power boosting for CSI-RS, PT-RS, DMRS

	CATT
	No power boosting for RS

	ITL
	No need power boosting for CSI-RS, PTRS and DMRS. 

	Sharp
	No



Observation: Most companies responded that no PSD boosting for SL-CSI-RS/SL-PT-RS/PSSCH DMRS/PSCCH DMRS. For 2-AP transmission, most companies responded that the equal power is used for each antenna port. 

2.1.2 Whether to support multiple PSFCH TXs and, if supported, PSD of each PSFCH
Currently, it needs to clarify whether multiple PSFCH TXs are supported or not. If supported, it needs to decide how many PSFCH TXs will be allowed and how to determine PSD of each PSFCH TX. 
· Q1: Whether to support multiple PSFCH transmission in a PSFCH transmission occasion in Rel-16 NR sidelink? If yes, what is the maximum number of PSFCH transmissions in a PSFCH transmission occasion? 
	Company
	View

	OPPO
	According to RAN4’s LS (R1-1911678) more than 1 PSFCH transmission at the same time is supported, while no RF requirement is done in RAN4. It is not sure whether there is enough time for RAN4 to define the RF requirement for multiple PSFCH transmission in Rel-16 NR-V2X. It is preferred to limit to only 1 PSFCH transmission at the same time per UE in Rel-16 NR-V2X. Considering forward compatibility, N>1 PSFCH will be supported in later release, the number of N can be (pre-)configured. In Rel-16, N is limit to 1

	Ericsson
	Yes. RAN4 has already indicated that multiple PSFCH transmissions are supported. However, when it comes to maximum number, it should be up to UE implementation while meeting the RAN4 requirements.

	Huawei, HiSilicon, 
	The question has been answered as “supported” by RAN4. RAN4 are still working on setting requirements, and even if requirements are not set in RAN4 in Rel-16 that does not mean the physical layer should not specify it. The maximum number can be a UE capability indication.

	Apple
	RAN4 indicated the possibility of supporting multiple simultaneous PSFCH transmissions. The maximum number of PSFCH transmissions may depend on UE capability.

	vivo
	Yes. The max. number of PSFCH transmission is up to UE capability

	Xiaomi
	We do not see the benefit of supporting multiple simultaneous transmission of PSFCHs considering the timeline and doubtable benefit. We prefer to only supporting N=1 in release 16.

	ZTE/Sanechips 
	Yes. We do not think RAN1 should specify a maximum number, though RAN4 may come up with a max number.

	NTT DOCOMO
	Simultaneous TX of multiple PSFCHs should be supported since multiplexing of multiple HARQ-ACK bits is not supported. If only one TX can be transmitted, many HARQ-ACK bits will be dropped. Many retransmissions are assumed, i.e. motivation of HARQ feedback is lost. It is noted that RAN4 indicated that simultaneous TX of multiple PSFCHs is possible. RAN4 has not studied in detail and not concluded yet, so working assumption for support should be captured in this e-meeting.

	Panasonic
	The final number is up to RAN4. RAN1 spec can be written as generic. No indication of UE capability/feature is required for this.

	Spreadtrum
	It has been already supported in RAN4. The maximum number of PSFCH transmissions should depend on the UE capability

	Intel
	Since multiplexing of HARQ-ACK bits in one PSFCH resource is not supported in Rel.16, we propose to support up to 4 simultaneous PSFCH motivated by the case of PSFCH period of 4 slots. This number can be reused for groupcast operation.

	Fujitsu
	Yes. The maximum number of PSFCH transmissions is up to UE implementation.

	Samsung
	No. In Rel-16, N = 1 is sufficient considering timeline of Rel-16 completion.

	ITRI
	Yes. The max. number of PSFCH transmission is up to UE capability while meeting the RAN4 requirements.

	LG
	We think that multiple PSFCH transmissions in a PSFCH transmission occasions is needed.
If a only single PSFCH transmission is supported, according to the prioritization among multiple PSFCH TXs, a number of PSFCH TXs can be dropped. It will cause unnecessary retransmission, which results in high congestion. In our view, considering that the maximum period of PSFCH resource is 4, we propose that the maximum number of PSFCH transmissions in a PSFCH TX occasion could be also 4 as RAN1 working assumption. 

	Nokia, NSB
	No. For Rel-16 NR, the number of PSFCH transmission shall be 1. Further release can extend this number to more than 1, given that there will be many issues for more than 1 PSFCH Tx and we don’t have time.

	Convida          
	Yes, up to UE implementation/capability. RAN4 had indicated that more than one PSFCH may be supported but still working on the maximum number of simultaneous PSFCH transmissions.

	Futurewei
	Agreed by RAN4. Maximum number of transmissions up to RAN4

	InterDigital
	Support multiple PSFCH transmission but no need to define the max number. It can be just up to UE implementation as far as it meets RAN4 requirements as many companies proposed already.

	Lenovo/MoTM
	Max number is upto RAN4 

	Qualcomm
	RAN4 has answer that it is feasible to support more than 1 PSFCH transmission. RAN1 does not need to define the N limit. The UE can transmit all PSFCH combined waveform with MPR defined in TS 38.101 

	ASUSTeK
	Yes, since it can reduce/avoid impact of PSFCH dropping. The maximum number depends on RAN4 requirement and UE capability.

	CATT
	RAN4 LS states that more than one PSFCH transmission is allowed.  The maximum number of simultaneous PSFCH transmission depends on UE capability.  The PAPR would increase for multiple PSFCH transmissions.   This will reduce the maximum Tx power significantly.   There is no strong need to support multiple PSFCH transmission simultaneously.

	ITL
	Agreed in RAN4. No need to define the maximum number of simultaneous PSFCH transmissions in the spec. It is up to UE implementation under RAN4 requirements.

	Sharp
	Yes, and the maximum number is up to UE capability.



Observation: Most companies (17 out of 21) support multiple PSFCH transmissions in a PSFCH transmission occasion. On the maximum number of multiple PSFCH transmissions in a PSFCH TX occasions, companies have different views (UE capability (9), UE implementation (4), RAN4 decision (5), a fixed value (2)).

· Q1-a: If the answer of Q1 is yes, what is the details on how to allocate TX power of each PSFCH (e.g. whether the TX power of a single PSFCH TX case will be the same as the TX power of each PSFCH for two PSFCH simultaneous TX case)? 
	Company
	View

	Ericsson
	Yes. We believe that the following agreement made in RAN1#99 is all what is needed while meeting the RF requirements specified by RAN4. 
 When UE transmits N PSFCHs simultaneously (if supported), transmit power of each PSFCH is the same.

	Huawei, HiSilicon 
	This has already been agreed as equal power.

	Apple
	It is equal power as per agreement.

	vivo
	Equal power

	ZTE/Sanechips
	Equal power as already agreed.

	NTT DOCOMO
	Equal power as agreement. Total power is the same as that for single PSFCH TX case from RAN1 perspective.

	Panasonic
	Equal power as per agreement. It is up to UE to reduce the number of PSFCH when power shortage.

	Spreadtrum
	Equal power as per agreement.

	Intel
	Same TX power (already agreed)

	Fujitsu
	Equal power

	ITRI
	Equal power has been agreed.​

	LG
	In our view, TX power of each PSFCH TX will be independent on the actual number of PSFCH TX(s) in an occasion. Instead, the maximum TX power of each PSFCH TX will be limited assuming that the maximum number of PSFCH TXs are transmitted in an occasion. For instance, when the maximum number of PSFCH TXs in a occasions is 4, the TX power of each PSFCH for a UE will be the same between for the case when the actual number of PSFCH TXs in an occasion is 1 and for the case when the actual number of PSFCH TXs in an occasion is 4. 
In our understanding, depending on the value of M_ID and/or L1-source ID, different PSFCH resource could be CDMed. In this case, huge TX power difference according to the actual number of PSFCH TXs would cause near-far problem. 
For instance, sensing operation can ensure acceptable interference level between different PSSCH TXs sharing the same resource. In this case, if multiple PSFCH corresponding to the different PSSCH TXs are CDMed, the power difference of the PSFCHs could be excessively large when the TX power of PSFCH is based on the actual number of PSFCH TXs. This problem can be mitigated when the maximum TX power of PSFCH is determined based on the the maximum number of PSFCH TXs. 

	Convida
	Same power per the agreement

	 Futurewei
	Transmit power of each PSFCH is the same. It is reasonable to scale the total TX power with the number of PSFCH at least for coverage purpose.

	InterDigital
	Equal power has been agreed already

	Lenovo/MoTM
	Transmit power should be equal 

	Qualcomm
	RAN1 has already made agreement that UE transmit each PSFCH with equal power.  

	ASUSTeK
	Equal PSFCH power as agreement.

	CATT
	No need for power sharing if multiple PSFCH transmissions are not supported.

	ITL
	Equal power per agreement

	Sharp
	Equal power.



Observation: There is an issue whether the TX power of each PSFCH is upper-bounded by the actual number of PSFCH TXs in a PSFCH TX occasion or the maximum number of PSFCH TXs in a PSFCH TX occasion.

· Q2: Other issues on multiple PSFCH TXs if any.
	Company
	View

	OPPO 
	How to handle near-far effect for GC HARQ feedback option 2. 
We didn’t agree to do power control based on SL PL for PSFCH. For groupcast feedback option 2, multiple PSFCH can be CDMed in one PRB. Considering near-far effect, the PSFCH1 transmitted by a nearby RX UE may overwhelm the PSFCH2 from a far UE, that will result in the TX UE detecting the PSFCH2 failure. In that case, no matter how many times the PSSCH are transmitted, the issue cannot be solved. 

	Huawei, HiSilicon 
	In general, miscellaneous buckets were not included in the chairman’s decision of emails. 

	Panasonic
	We have concern on PSFCH feedback option 1 of accumulated receiver PSD on the allocation of PSFCH.

	 CATT
	Degradation of PSFCH detection performance



2.1.3 How to derive reference PSSCH DMRS power for SL PL estimation
It needs to clarify how the TX UE assume the TX power for SL pahtloss derivation. In the same time, it needs to clarify whether the PSD of PSSCH DMRS within a filtering window should be fixed or not. Companies are recommended to provide their views and assumptions on the following question. 

· Q1: Is it necessary to fix the PSD of PSSCH DMRS at the TX UE for a time duration in order to allow an accurate L3-RSRP measurement at the RX UE? If so, how to define the time duration? 
	Company
	View

	OPPO
	Yes. It is necessary to fix the TX power of PSSCH DMRS to obtain accurate SL RSRP measurement. A duration window can be defined between the slots of two adjacent SL-RSRP measurement feedback. Once the SL-RSRP is feedback, TX UE can change the TX power based on the estimated SL PL. Before the next SL-RSRP feedback, the TX power cannot be changed.

	Ericsson
	No. However, to do accurate L3-RSRP measurement at the RX UE, we believe that to account for the TX power change beyond a certain threshold, an indication needs to be provided by the TX UE to trigger a new L3-RSRP measurement and report by the RX UE.

	Huawei, HiSilicon
	No, as the same layer-3 filter can be used which is (pre-)configured. Since TX UE knows the power it used, it can compensate to a suitable degree for variations, which are likely to be not large during the relevant reporting intervals.

	vivo
	Fixed PSD can be assumed during the filtering operation.

	Xiaomi
	No need to define the duration in the specification

	ZTE/Sanechips 
	Not necessary. Fix PSD is meaningful only when the constant-PSD window information is accurately obtained by the Rx side, which would introduce quite some spec impacts. If the Tx and Rx do not sync up on a constant-PSD window, there is no much difference between fix PSD and non-fix PSD.

	NEC
	Not necessary. But in order to ensure the effectiveness of L3-filtered RSRP, in case of transmit power was changed a lot, e.g. due to the application of new SL pathloss or sharing power with UL carrier, the L3-filtering should be initialized. To get alignment of the filter period between TX and RX sides, signaling from the TX UE to RX UE should be introduced to trigger the initialization

	NTT DOCOMO
	No. TX-UE handles this aspect without any spec. impact.

	Panasonic
	No. Same L3 filter is applied. This is going to be specified.

	Spreadtrum
	Yes. When SL power control is based only on the SL pathloss, the SL pathloss will only change after receiving the latest RSRP sent from the Rx UE. Therefore, the time duration can be defined as the slots between two adjacent measurement feedback. When SL power control is based on both SL pathloss and DL pathloss, if the DL pathloss changes during the period of SL RSRP measurement, the Tx Power may change during this period. In this case, a new L3-RSRP measurement can be triggered by an indication from the Tx UE.

	Intel
	No.
It seems when congestion control is not active, such a restriction could be practical and feasible. However, in case of congestion control, it may be too restrictive to fix PSD. Thus, a common ground would be to not fix PSD.

	Fujitsu
	It is not necessarily defined.

	Samsung
	No. It is left to UE implementation.

	ITRI
	No, accurate L3-RSRP measurement at the RX UE is an implementation issue.

	LG
	No. 
From our side, it is questionable whether it is feasible to always fix the PSD of PSSCH DMRS at the TX UE side.
First of all, to fix the PSD of PSSCH DMRS, it would need to that TX power is sufficiently lower than PCMax. However, we need to consider simultaneous transmission of UL and SL across different carriers, and other power-limited cases. Once power-limited case occurs, it would not be easy to fix the PSD of PSSCH DMRS at the TX UE side. 

	Nokia, NSB
	The Tx UE can use the knowledge of Tx power at the SL RSRP measurement window, and L3 filtered SL RSRP to estimate the SL pathloss for SL pathloss based PSSCH/PSCCH power control. So it is not necessary to fix the DMRS power.

	Convida
	No. It is up to L3 filtering to be defined.

	Futurewei
	No. As the PSSCH DMRS power depends on the SL-RSRP measurement (to derive PL), at a stationary situation, everything works fine as PL does not change, DMRS power stay the same, and hence SL-RSRP the same, and on and on. But in a real situation, they are interdependent and there may not be a good way to ensure very high accuracy of RSRP measurement.  However, having a high accuracy RSRP measurement is not very necessary, and the system would work fine as long as the power variations are not too drastic during the measurement period

	InterDigital
	No. Fixed PSD is not necessary and not even feasible in most case. It can be left as UE implementation.

	Qualcomm
	No

	ASUSTeK
	No. But, restriction on TX power change of PSSCH DMRS is necessary for accurate L3-RSRP measurement at the RX UE. If TX UE needs to change TX power over the restriction, TX UE can trigger an RSRP report and adjust TX power upon receiving RSRP report.

	CATT
	No.   The PSD should be fixed without power control

	ITL
	No. depending on Tx UE’s channel environment and scheduling, some variation of the PSD of PSSCH DMRS would be necessary to handle that. Anyway it can be up to UE implementation.

	Sharp
	No.



Observation: Most companies (19 out of 22) think that it is not necessary to fix the PSD of PSSCH DMRS at the TX UE for a time duration. Considering power-limited case, it is not always guaranteed. 

· Q2: To derive the reference TX power of PSSCH DMRS for SL pathloss estimation, which option is supported? 
· Option 1: TX power of most recently received PSSCH DMRS is used
· Option 2: TX UE performs the same filtering used for L3-RSRP measurement
	Company
	View

	OPPO
	The reference TX power of PSSCH DMRS for SL PL estimation should be derived at TX UE, so that the “received” in option 1 should be change to “transmitted”. 
We prefer option 1. According to the answer to Q1, the TX power keep constant within the duration for SL-RSRP measurement. The power of most transmitted PSSCH DMRS can be applied for SL PL estimation.

	Ericsson
	Option 1 is supported.

	Huawei, HiSilicon
	The question as put is confusing. Why specify how the TX UE performs this internal calculation? Why specify how RX UE calculates pathloss when all we need specify is how to calculate the reported quantity of SL-RSRP (which is via L3 filtering)? The general notion of the question is within the scope of this email, so we will try to reply once the question is clear.

	vivo
	Option 1 is preferred, align w/ our answer in Q1

	Xiaomi
	We are fine with both options. And have a comment for option 2. We are not sure the meaning of “same” in the option 2. Does it mean that the same filter co-efficiency as Rx UE L3 measurement should be used in Tx UE? But we are not sure that Tx UE can know the value of Rx UE L3 filter co-efficiency. We should allow Tx UE to use the L3 measurement coefficient value of its own, assuming all the configurations are the same for UEs.

	ZTE/Sanechips 
	Option 2. We think the answer of "No" in Q1 may lead to selection of Option 2 in Q2, given the pathloss can be estimated by E{Rx_power}-E{Tx power}, where Rx_power(t) = Tx_power(t) + pathloss, and operator E{} refers to L3 averaging.

	NEC
	We are fine with option 2: to perform L3-filter to get reference TX power.

	NTT DOCOMO
	Option 1

	Panasonic
	If the discussion means the refrenceSignalPower in "referenceSignalPower – higher layer filtered RSRP", it would be the understanding of transmission power to measure "higher layer filtered RSRP". Assuming the same power between pair of UEs, it can be the past Tx power of Tx UE. Then some modification of option 1 as said by OPPO.

	Spreadtrum
	Option 1 is preferred.

	Intel
	Any option is fine to us

	Fujitsu
	Option-1

	Samsung
	That could be dependent on UE implementation.

	ITRI
	Option 1 is supported.

	LG
	We support Option 2. 
Within a filtering window for L3-RSRP measurement, PSD of PSSCH DMRS could be dynamically changed due to the occurrence of power-limited case. In this case, the L3-RSRP would be determined by a number of L1-RSRP associated with PSSCH DMRS with different PSD. 
There could be a problem if TX power value (e.g., Option 1) used for the reference TX power is largely reduced (or increased), then the SL pathloss will be underestimated (or overestimated). This could result in SL performance loss and inaccurate sensing operation.
On the other hand, if the reference TX power is derived by using the same filter for L3-RSRP measurement and is used for SL pathloss derivation, the accuracy of the SL pathloss will be further improved. 
In summary, if it is not guaranteed to fix the PSD of PSSCH DMRS at the TX UE for a time duration, we think that Option 2 should be adopted. 

	Nokia, NSB
	The Tx UE shall use the knowledge of Tx power at the SL RSRP measurement window. If the Tx power is constant, option 1 will work; however, such limitation of Tx power is not necessary.

	Convida
	Pathloss = transmitted PSSCH DMRS power – Received PSSCH DMRS RSRP (L3 filtered). 
Support Option 1 with modification in red color below: 
Option 1: TX power of most recently receivedtransmitted PSSCH DMRS is used

	Futurewei
	As explained in Q1, the RSRP measurement will not be very accurate unless the UE is stationary. Unless one of the two options show a clear benefit, this could be left up to the UE implementation

	InterDigital
	Seems Q2 is based on the outcome of the Q1. Assuming that no fixed PSD is used for PSSCH DMRS, option-2 make sense to us. Anyhow, it is UE implementation issue from our perspective.

	Qualcomm
	There is no reference power signaling for Rx UE and for Tx UE leave it up to UE implementation.

	ASUSTeK
	Option 1 is preferred.

	CATT
	Option 1.  The Tx power should be fixed without power controlled

	ITL
	Option 2. When assuming no fixed PSD of PSSCH DMRS (in Q1), option 2 is natural choice.

	Sharp
	Option 1.



Observation: More companies supported Option 1 (with a comment from some companies that the most recently transmissed power should be used) on how to derive the reference TX power of PSSCH DMRS for SL pathloss estimation (Option 1-11 vs Option 2-6, both-2, UE implementation-4). There are some comments that Option 2 is make sense if the conclusion of Q1 is no. 


2.2. Email discussion/approval on the remaining issues in details of the PSFCH resources
An email discussion started with the following scope: 
[100e-NR-5G_V2X_NRSL-PHY_Procedure-02] Email discussion/approval on the remaining issues in details of the PSFCH resources 
• Whether candidate PSFCH resource is the set of PRBs associated with the starting sub-channel and slot used for that PSSCH or the sub-channel(s) and slot used for that PSSCH
• Details on how to define the values of m0 and mCS for a PSFCH TX
• Whether/how to handle the case when rbSetPSFCH is not a multiple of numSubchannel*periodPSFCHresource
• Whether or not to introduce restriction on the use of GC HARQ feedback Option 2 according to the number of PSFCH resources.
• How to indicate GC HARQ feedback Option 1/2 to RX UE.
by 2/28; if there is a spec impact, endorsing the corresponding TP by 3/3 – Hanbyul (LGE)

2.2.1 Whether candidate PSFCH resource is the set of PRBs associated with the starting sub-channel and slot used for that PSSCH or the sub-channel(s) and slot used for that PSSCH
It needs to clarify whether or how options for candidate PSFCH resource will be down-selected. Companies are recommended to provide their views and rationales for the following questions. 
· Q1: For a PSSCH, which option is supported to determine the set of PRBs for the candidate PSFCH resource? If both options are supported, how the option actually used is indicated?
· Option 1: the starting sub-channel and slot used for that PSSCH.
· Option 2: the sub-channel(s) and slot used for that PSSCH
	Company
	View

	OPPO 
	Option 2 is prefer. 
We have agreed that the base sequence which is used for PSFCH is (pre-)configured per resource pool. To multiplex multiple RX UEs, only different CS and PRB can be used. If different CS is used, only up to 6 UEs can be multiplexed in one PRB. For groupcast HARQ feedback option 2 (either ACK or NACK is fed back), the number of RX UE within a group can be larger than 10. If option 1 in the above agreement is used to determine the candidate PSFCH resource set, the number of PSFCH resource maybe not enough except Z is configured large enough to promise orthogonal transmission resource for each RX UE. In that case, that will cause resource inefficiency considering low probability of groupcast feedback option 2. Therefore, we propose that option 2 is preferred. The number of sub-channels used for PSSCH transmission can increase the number of candidate PSFCH resources. 

	 Ericsson 
	Option 1 should be the only option supported in the specification.   

	 vivo 
	Option 1 is preferred 
For a given groupcast service, the packet size may vary, it is possible for the UE to occupy single sub-channel or multiple sub-channel.  However, to gurantee a better QoS of such service, option 2 should be used even when the packet only occupy single sub-channel. Therefore, we think there is no scenario to change groupcast option based on number of occupied sub-channels, i.e., PSFCH resource in one sub-channel should be enough to enable option 2 based groupcast for a given service. 
Moreover, we think the configuration allows sufficient number of PSFCH resource corresponding to a sub-channel&slot. Assuming sub-channel size is 10 PRB, CS per PRB is 6, PSFCH period is 1, then groupcase size up to 60 UEs can be supported by option 1. 

	Xiaomi 
	Option 1 is preferred to avoid introducing unnecessary complexity such as resource selecting based on required HARQ resource size 

	Huawei, HiSilicon 
	The specification already contains the framework for having both options, with little additional RAN1 work. It does not seem necessary to remove either type. The RAN2 impact is limited to a straightforward (pre-) configuration parameter, as already assumed in 213. In general, the starting subchannel option is useful for groupcast option 1 NACK-only feedback, and the all subchannels option is useful for groupcast option 2 ACK/NACK feedback, although that usage need not be specified. 

	Nokia, NSB 
	Option 1 

	Apple 
	We support both options and think Option 1 (i.e., starting sub-channel and slot) could be used for unicast and groupcast HARQ option 1, while Option 2 (i.e., sub-channels(s) and slot) could be used for groupcast HARQ option 2. 
For unicast and groupcast HARQ option 1, only 1 PSFCH resource is used. Hence, using the starting sub-channel and slot is good enough to provide the candidate PSFCH resources. The TX UE only needs to monitor a limited number of PSFCH resources. 
For groupcast HARQ option 2, multiple PSFCH resources are needed. Using the sub-channels and slot can provide more candidate PSFCH resources. This ensures the groupcast HARQ option 2 could be applied to a larger group size. 

	CATT 
	Option 2 is preferred. 
Option 1 and option 2 can provide similar performance on PSFCH collision avoidance. But option 2 can provide better flexibility of PSFCH resource utilization and reduce the PSFCH overhead. 

	NEC 
	Option 1 should be only supported for less complexity.

	Panasonic 
	Option 1 

	Sharp 
	We support Option 1. Considering Option 2, it will lead to more PSFCH collision cases, e.g. 2 different PSSCHs in the same slot with different starting subchannels while with some overlapping subchannels, the candidate PSFCH set would be overlapping in this case and may lead to some collisions. With Option 1, the above colliding case would not happen. Generally, larger candidate resource set means a larger chance of collision. Hence, we prefer Option 1. 

	ZTE/Sanechips 
	Option 2, which can reduce PSFCH collision probability for groupcast feedback option 2.  

	Spreadtrum
	Option 2, since option1 causes PSFCH resource collision among multiple PSSCHs with the same starting sub-channel, if Z*Y is smaller than the number of PSSCHs.

	Intel
	Among the two options, we prefer Option 1. However, a more optimal way is to update to Option 1’ as the sub-channel and slot used for 1st sage PSCCH scheduling that PSSCH. Assuming PSCCH mapping from both lowest and higher PRB is supported, this modification will lead to a more uniform PSFCH resource utilization.

	NTT DOCOMO
	Option 1 is preferred. When a TX uses one sub-channel, option 1 and option 2 are the same. When a TX uses multiple sub-channels, option 2 has more PSFCH candidates. In this case, if groupcast option 2 with many UEs in the group is considered, more sub-channels could be selected even when one sub-channel is sufficient for the PSCCH/PSSCH TX. System performance will be degraded by such UE behavior.

	Samsung 
	Option 1 is preferred. Not support both options to avoid unnecessary complexity.

	ITRI
	Option 1 is preferred. Option 1 reduces the complexity.​

	Futurewei
	Our preference is for option 2 to support >6 UEs with groupcast HARQ feedback option 2

	InterDigital
	Option 2 is preferred to address collision issues for groupcast option-2. It can be also used for other cases including unicast and groupcast option-1

	LG
	We support Option 2. 
Considering GC HARQ feedback Option 2, it would be beneficial to enlarge the number of candidate PSFCH resources according to the number of allocated sub-channels for the corresponding PSSCH. In other words, a large number of RX UEs could be supported by PSSCH transmission with a large number PRB allocation. 

	ITL
	Option 1 is supportive. It seems the technical benefits from option 2 are not so significant and only provided in some specific scenarios. Thus, to be simple and less complex, single option (i.e. option 1) is sufficient for Rel-16 NR V2X.

	Lenovo/MoTM
	Option 2 is preferred 

	Qualcomm
	Only Option 1

	Convida
	Option 1

	Sony
	Option 2. Because option 1 may be not possible to guarantee a sufficient number of PRB resource for GC HARQ feedback option 2



Observation: More companies support Option 1 for the set of PRBs for the candidate PSFCH resource. (Option 1-14 vs Option 2-9 vs Both-2)

2.2.2 Details on how to define the values of m0 and mCS for a PSFCH TX
Currently, it needs to decide the values of mCS according to the HARQ-ACK state, and the values of m0 according to the value of . Companies are recommended to provide their views on following questions. 
· Q1: Whether to support following proposal for the values of mCS. If not, what is the value of mCS according to the HARQ-ACK state? 
· For unicast, groupcast HARQ feedback Option 2
· mCS = 0 for NACK
· mCS = 6 for ACK
· For groupcas HARQ feedback Option 1
· mCS = 0 for NACK
· mCS is not defined for ACK
	Company
	View

	OPPO 
	Agree 

	Ericsson 
	We support the above proposal.   

	 vivo 
	 Agree 

	Xiaomi 
	We support the proposal. 

	Huawei, HiSilicon 
	Yes, support this proposal. 

	Nokia, NSB 
	Support 

	Apple 
	We support the proposal. 

	CATT 
	We support this proposal. 

	NEC 
	Support 

	Panasonic 
	Agree 

	Sharp 
	We do not support the proposal. From our perspective, mCS is related to the cyclic shift pair index as UE determines, while current proposal with static value cannot reveal that. 

	ZTE/Sanechips 
	Agree

	Intel
	We are OK with this proposal

	NTT DOCOMO
	Support

	Samsung 
	Support 

	Futurewei
	Support

	InterDigital
	Support

	LG
	We support this proposal. 
For ACK/NACK feedback (unicast and GC HARQ feedback Option 2), the current definition of mCS for PUCCH format 0 can be reused. 
On the other hand, for NACK-only feedback, it is necessary to describe the UE procedure for NACK-only feedback explicitly in the specification. 

	ITL
	Agree

	Lenovo/MoTM
	Support 

	Qualcomm
	Agree

	Convida
	Support the proposal

	Sony
	Agree



Observation: Most companies (22 out of 23) support the proposed values of mCS.

· Q2: Whether to support following proposals. If not, what is the set of  for ? 
· for 
· for 
· for 
· for 
· for 
	Company
	View

	OPPO 
	Agree except for [image: cid:image001.png@01D5EBFB.B86604F0]. Generally, the motivation to propose the number of CS is to promise that the number can be divided by 12.  For [image: cid:image001.png@01D5EBFB.B86604F0], the total number of CS for A/N is 8, it cannot be divided by 12. We propose to remove [image: cid:image001.png@01D5EBFB.B86604F0] from the supported number of CS. 

	 Ericsson 
	We support this proposal. 

	 vivo 
	NCSPSFCH= 4 should be removed from the configuration list. 

	Xiaomi 
	Agree with OPPO and VIVO. Support the proposal except for NCSPSFCH=4. 

	 Huawei, HiSilicon 
	We are OK to support this for [image: cid:image002.png@01D5EBFB.B86604F0]. The basic principle is to have equal spacing of m0. The same can be achieved for [image: cid:image003.png@01D5EBFB.B86604F0], if we can have non-integer spacing, i.e. {0, 1.5, 3, 4.5}. Otherwise, [image: cid:image003.png@01D5EBFB.B86604F0]can be left unsupported for being an optimization 

	Nokia, NSB 
	support 

	Apple 
	We support the proposal. 

	CATT 
	We are fine to remove NCSPSFCH=4. 

	Panasonic 
	We are ok with the proposal. We are also ok to remove NCSPSFCH= 4. 

	Sharp 
	Not supported. In NR, [image: cid:image004.png@01D5EBFB.B86604F0]represents initial cyclic shift and we had an agreement in RAN1#99 that base sequence is (pre-)configured per resource pool. Does it mean [image: cid:image004.png@01D5EBFB.B86604F0]is (pre-)configured? From our perspective, the proposal of [image: cid:image004.png@01D5EBFB.B86604F0]is better to be incorporated into the former proposal of mCS(i.e. proposal of mCS is changed as sum of current mCS and [image: cid:image004.png@01D5EBFB.B86604F0], to reflect the cyclic shift pair index) and keeps as (pre-)configured. 

	ZTE/Sanechips 
	Agree

	Spreadtrum 
	Support

	Intel
	We don’t support grouping of m0 in one half of cyclic shift space since. For example, for NACK-only groupcast option 1, and [image: cid:image005.png@01D5EBFB.B86604F0], all possible feedbacks are distributed only by distance of 2 shifts, while the rest of the cyclic shift space is unused.
A more practical option is to distribute NACK states over the space of 12 shifts, like:
      [image: cid:image006.png@01D5EBFB.B86604F0]for [image: cid:image007.png@01D5EBFB.B86604F0]
      [image: cid:image008.png@01D5EBFB.B86604F0]for [image: cid:image009.png@01D5EBFB.B86604F0]
      [image: cid:image010.png@01D5EBFB.B86604F0]for [image: cid:image011.png@01D5EBFB.B86604F0]
      [image: cid:image012.png@01D5EBFB.B86604F0]for [image: cid:image013.png@01D5EBFB.B86604F0]
      [image: cid:image014.png@01D5EBFB.B86604F0]for [image: cid:image015.png@01D5EBFB.B86604F0] 

	NTT DOCOMO
	For NCSPSFCH = 1,2,3,6, we support the proposal. For NCSPSFCH = 4, no motivation to support this. (Although previous agreement includes 4,) 4 should be removed.

	Samsung 
	Support, and we are fine to remove NCSPSFCH = 4. 

	Futurewei
	Support the proposal. Do not support [image: cid:image016.gif@01D5EBFB.B86604F0] in this release

	InterDigital
	Agree except for  case.

	LG
	We are supportive this proposal. 
When the value of mCS is 0 or 6 for NACK or ACK state, respectively, the gap between different values of m0 would be determined by dividing the number of CS pair from 6.
On the value of 4 for the number of CS pairs, it seems not a good approach to revert the existing agreement in the maintenance phase unless the system is broken. In other words, we are supportive of keeping the value of 4 for the number of CS pairs and the set of m_0 in the proposal. 

	ITL
	We support the proposal.

	Qualcomm
	Agree

	Convida
	Support

	Sony
	Agree



Observation: Most companies (20 out of 22) support the proposed values of m0 except for the case of. A number of companies (10) support to exclude  which means revoking the previous agreement. 

· Q3: For PSFCH resource indexing, whether the value of  is reordered or not? For instance, for PSFCH resource indexing,  can be reordered into .
	Company
	View

	OPPO 
	Not support. That is optimization. And there is no simulation result showing such optimization can improve the performance 

	Ericsson 
	We do not see the motivation of reordering of the value of m0. However, what we need to do is the correct mapping of the output of the formula agreed as working assumption in RAN1#99 to the correct cyclic shift. For instance, m0 is set to the value equal to the index of the cyclic shift pair which corresponds to the PSFCH resource index ((K+M+C) mod (Z*Y)). In particular, [image: cid:image027.png@01D5EBFB.B86604F0]   (suppose the indices starts from 0), where K, M, Z, Y are defined in the working assumption agreed in RAN1#99 and C is a parameter of the associated PSCCH as stated in unconcluded FFS  (below) of RAN1#99. 
         CDM between PSFCH transmissions from different UEs in the same PRB is supported as follows: 
o    Cyclic shift can be selected based on 
  the L1 source ID of TX UE for unicast and groupcast option 1. 
  the L1 source ID of TX UE and the member ID of RX UE in groupcast option 2. 
    FFS whether or not to use additional parameter(s) for the selection (e.g., using PSCCH DM-RS, etc)  to conclude this week 

	 vivo 
	 Benefit not clearly shown 

	Xiaomi 
	Do not think reordering is needed. 

	 Huawei, HiSilicon 
	Unnecessary. No open FFS on dealing with such a change, which may not even be an optimization. 
We do agree with Ericsson that the mapping of UEs to PSFCH resources in 213 is not correct. However, we understood that changing those equations in 213 was not in the scope of this question. 

	Nokia, NSB 
	Why this index reordering is needed? 

	Apple 
	We do not think it is necessary. 

	 CATT 
	We also think this reordering is unnecessary. 

	Panasonic 
	As the resource index is determined by K+M+C, there is no specific high probability to use continuous resources. Then no need of reordering. 

	Sharp 
	Not supported. The benefit is unclear. 

	ZTE/Sanechips 
	Not necessary. Benefit not fully justified. 

	Spreadtrum
	Not support, benefit is not clear to us.

	Intel
	We support reordering. Imagine a group is configured with 6 cyclic shifts but there are few UEs, which utilize only 2 of them. In this case, most of the CS space is unused increasing chances for CS state confusion under non-ideal synchronization etc.
      [image: cid:image029.png@01D5EBFB.B86604F0]for [image: cid:image030.png@01D5EBFB.B86604F0]
      [image: cid:image008.png@01D5EBFB.B86604F0]for [image: cid:image031.png@01D5EBFB.B86604F0]
      [image: cid:image032.png@01D5EBFB.B86604F0]for [image: cid:image033.png@01D5EBFB.B86604F0]
      [image: cid:image012.png@01D5EBFB.B86604F0]for [image: cid:image034.png@01D5EBFB.B86604F0]
      [image: cid:image014.png@01D5EBFB.B86604F0]for [image: cid:image035.png@01D5EBFB.B86604F0]

	NTT DOCOMO
	Support reordering for NCSPSFCH = 6. The motivation is better performance for groupcast option 2. For example, a UE transmits one traffic with groupcast option 2. Two UEs are RX-UEs with M_ID =0,1, and they would report HARQ-ACK on PSFCH. The available number of PRBs for the report is one. In this case, the UEs use the adjacent CS pair indices, i.e. CS pair index = 0, 1. If reordering is not applied, m_0 = 0, 1. On the other hand, if reordering is applied, m_0 = 0, 3. Distance between two adjacent CS pair indices are much smaller, therefore, clearly performance is better than that without reordering. Even when more RX-UEs are assumed, distance between two adjacent CS pair indices can be small partially.
The above discussion is related to the indexing of M_ID. If e.g. M_ID = 0, 3 is possible in the above example, reordering is unnecessary.
Note that, this ordering is captured as FFS in one working assumption:
Working assumption:
        For the PSFCH candidate resource set with Z PRBs and Y cyclic shift pairs in each PRB,
o   Each PSFCH resource is indexed in the manner of frequency first and cyclic shift second.
  FFS the order of cyclic shift indexing in a PRB.
o   ...

	Samsung 
	The gain is unclear and we think reordering is unnecessary. 

	Futurewei
	Unless a clear motivation for why the proposal is needed, we do no support
 

	InterDigital
	Not support, no clear justification to have reordering.

	LG
	We think that reordering is not needed. 
The number of CS pairs will be (pre)configured based on the target delay spread. 
In our understanding, if the number of CS pair cannot support the target delay spread, that value would not be selected for the number of CS pairs. In other words, once the number of CS pair is selected, CDM using the possible values of m0 will have the acceptable performance. 
Meanwhile, it is unclear whether the larger distance between different CS can achieve better detection performance compared to the smaller distance between different CS satisfying target delay spread. 

	ITL
	We do not support it. If the reordering can show meaningful performance benefit in simulation results, we can change our position. However, at this time, we fail to find strong justification and relevant simulation results to adopt the reordering. 

	Lenovo/MoTM
	Benefit of reordering is not clear 

	Qualcomm
	Not needed

	Convida
	Not support. Not clear with the performance gain.

	Sony
	Unnecessary to introduce reordering



Observation: Most companies (20 out of 22) support the values of m0 without reordering for PSFCH resource indexing. 

2.2.3 Whether/how to handle the case when rbSetPSFCH is not a multiple of numSubchannel*periodPSFCHresource
It needs to clarify whether or how to handle the case when rbSetPSFCH is not a multiple of numSubchannel*periodPSFCHresource. Companies are recommended to provide their views on the following question. 
· Q1: Whether rbSetPSFCH is always form of a multiple of numSubchannel*periodPSFCHresource? 
	Company
	View

	OPPO 
	Yes. Both parameters are configured by gNB, and gNB can promise that. There is no need to specify that. 

	Ericsson 
	Yes. However a proper configuration can ensure this. 

	 vivo 
	Yes, NW configuration can address the issue 

	Xiaomi 
	Yes, but can based on NW implementation. No need to specify  it. 

	Huawei, HiSilicon 
	Yes, higher layers ensure this arrangement. No need to handle in RAN1, as higher layers are aware of all the relevant parameters and can be left to select suitable values, as is typical in such cases. At most, the ASN.1 field description in 38.331 can state the restriction, but this is not essential. 

	Nokia, NSB 
	Yes, it is. 

	Apple 
	No, we do not have to have this restriction.   

	 CATT 
	Yes 

	NEC 
	Yes. 

	Panasonic 
	Yes. The spec is written as "UE is not expected to be configured that rbSetPSFCH is not multiple of numSubchannel*periodPSFCHresource". 

	Sharp 
	Yes. It is easy and straightforward to ensure rbSetPSFCH as a multiple of numberSubchannel*periodPSFCHresource and we do not see benefit for the other way round. 

	ZTE/Sanechips 
	Yes. 

	Spreadtrum
	Yes, it could be guaranteed by high layer configuration.

	Intel
	No, this is a strong and artificial restriction.

	NTT DOCOMO
	Yes. We do not see motivation of ‘not a multiple of numSubchannel*periodPSFCHresource’.

	Samsung 
	Yes. 

	Futurewei
	Yes

	InterDigital
	Yes

	LG
	We think that rbSetPSFCH is always form of a multiple of numSubchannel*periodPSFCHresource. 
Currently, the value of rbSetPSFCH will be (pre)configured in a resource pool. It mean that this case can be simply avoidable while allowing this case will cause additional huge specification work with minor benefit. 

	ITL
	Yes.

	Lenovo/MoTM
	Yes 

	Qualcomm
	Yes

	Convida
	Yes, by configuration. No need to specify.

	Sony
	Yes. The network can address this issue.



Observation: Most companies (22 out of 24) think that rbSetPSFCH is always form of a multiple of numSubchannel*periodPSFCHresource.

· Q1-a: If the answer of Q1 is no, how to support such a case for PSFCH resource determination? 
	Company
	View

	Apple 
	If rbSetPSFCH is not a multiple of numSubchannel*periodPSFCHresource, then the reminder RBs could be used for the PSSCH transmission corresponding to the last PSFCH frequency location.   

	Intel
	The fix to that is pretty simple, by introducing two sizes: floor(rbSetPSFCH / numSubchannel*periodPSFCHresource) and ceil(rbSetPSFCH / numSubchannel*periodPSFCHresource)
A straightforward TP can be found in R1-2000733, proposal 2.

	
	



2.2.4 Whether or not to introduce restriction on the use of GC HARQ feedback Option 2 according to the number of PSFCH resources
It needs to clarify whether the application of groupcast HARQ feedback Option 2 is introduced according to the amount of available PSFCH resources for a PSSCH. For instance, when the number of PSFCH resources is not sufficient, multiple PSFCH associated with the same PSSCH for a groupcast will collided. Companies are recommended to provide their views and rationales on the following question.
· Q1: Whether to introduce restriction on the usage of group in GC HARQ feedback Option 2 in case when the number of PSFCH resources associated with the received PSSCH is smaller than the number of the RX UEs for that PSSCH?
	Company
	View

	OPPO 
	No necessary to introduce restriction. Whether to use option 1 or option 2 is up to TX UE. And according to the answer to Q1 in 2.2.1, the number of PSFCH resources are determined by number of sub-channel(s) of PSSCH. TX UE can increase the number of sub-channels for PSSCH so that all of RX UE can have separate PSFCH resource. 

	Ericsson 
	Yes, the restriction should be introduced. 

	Fraunhofer 
	No restriction. TX UE will decide accordingly. 

	  
	  

	vivo 
	No restriction 

	Xiaomi 
	When the number of PSFCH resource N_res is less than the number of Rx UEs N_rx, GC HARQ feedback option 2 can still be used by allowing only N_res Rx UEs with the least group member IDs to feedback ACK or NACK, and other (Nrx) Rx UEs drop the feedbacks. 

	Huawei, HiSilicon 
	Similar to 2.2.3 above, higher layers are aware of all the relevant parameters and will request the correct groupcast option according to group size and the (pre-)configured parameters. There need be no specified behavior for groupcast option 2 in case of X>Z*Y. 

	Nokia, NSB 
	Yes. Tx UE can make this decision. 

	Apple 
	We do not think it is necessary to introduce the restriction. Based on our preference in 2.2.1, the number of candidate PSFCH resources depends on the number of subchannels of PSSCH. Hence, it is not straightforward to limit group size for using HARQ feedback option 2.

	 CATT 
	Yes, the restriction should be introduced, and if the number of Rx UE exceed the PSFCH resource restriction, it can fallback to groupcast HARQ feedback option 1. 

	NEC 
	Yes. For the TX UE, if the group size indicated by higher layer is larger than the number of PSFCH resources for groupcast Option 2, it should only indicate Option 1 in SCI 

	Panasonic 
	No restriction 

	Sharp 
	No, it’s unnecessary to introduce a restriction. Even if TX UE indicates GC HARQ feedback Option 2 in case that PSFCH resource is not enough, some RX UEs may choose not to transmit PSFCH and TX UE is ware of that. 

	ZTE/Sanechips 
	Yes. But the restriction is split into RAN1 spec and RAN2 spec. From RAN1 perspective, it is enough to say "the UE does not expect X > Z*Y " where X,Y,Z are parameters used in RAN1 #99 working assumption motivating this discussion. The other related restriction operation is up to RAN2, such as switching to feedback option 1 by setting proper SCI in MAC layer.  

	Spreadtrum
	This can be left for higher layer configuration .

	Intel
	Either explicit restriction or let a UE to handle such cases by implementation (e.g. by switching to other feedback modes)

	NTT DOCOMO
	Yes. Restriction is necessary. Groupcast option 2 is motivated from DTX detection. In option 2, each UE uses different PSFCH resource, and the UE receiving the PSFCHs can differentiate ACK/NACK/DTX. If groupcast option 2 is applied when X > Z*Y, the number of the corresponding PSFCH resources is insufficient, and PSFCH collision occurs among member UEs. The motivation of option 2 is lost in this case.

	Samsung 
	Yes. Otherwise, the PSFCH transmission from some Rx UEs will be collided, and Tx UE cannot check if every Rx UE within this group sends its feedback. In this case, the benefit of option 2 is unclear, and should not be used.

	ITRI
	Yes, it is necessary to introduce the restriction.

	Futurewei
	We do not see the need for restrictions on the group size at the physical layer. Any group size restriction should be left up to RAN2

	InterDigital
	Yes, this restriction is necessary 

	LG
	We think that the restriction on the usage of group in GC HARQ feedback Option 2 is needed.
When the group size is too large, the amount of PSFCH resource would not be sufficient to support groupcast HARQ feedback Option 2, or it will cause excessively large collision probability among PSFCHs transmitted by different the groupcast RX UEs. 
In this case, it would be beneficial to use groupcast HARQ feedback Option 1 rather than groupcast HARQ feedback Option 2 in terms of PSFCH signaling overhead.

	ITL
	No restriction

	Lenovo/MoTM
	No restriction is needed in RAN1 spec 

	Qualcomm
	Yes. Without sufficient PSFCH resources, ACK cannot be detected from all group member.

	Convida
	No restriction in spec. Can be handled by UE’s implementation.

	Sony
	Yes. In order to use GC HARQ feedback option 2, the size of the group should be restricted. Otherwise, GC HARQ feedback option 1 is used.



Observation: No clear majority (Y-12 vs N-14) is observed on whether to introduce restriction on the usage of group in GC HARQ feedback Option 2. However, it is not clear to the feature lead whether companies responded “no restriction” want to allow GC HARQ feedback Option 2 when the PSFCH resource is insufficient or want to make no specific UE behavior for selecting an operation other than GC HARQ feedback Option 2 when the PSFCH resource is insufficient. 

2.2.5 How to indicate GC HARQ feedback Option 1/2 to RX UE
It was discussed how to indicate GC HARQ feedback Option 1/2 by using different 2nd-stage SCI format and/or a flag to indicate the option. Meanwhile, it needs to clarify the overall procedure of GC HARQ feedback Option 1 and Option 2. In addition, it needs to clarify whether or how to indicate unicast or GC HARQ feedback Option 1/2 to RX UE for proper SL HARQ feedback. Companies are recommended to provide their views and rationales on the following question.
· Q1: Whether GC HARQ feedback Option 1 without distance based HARQ feedback operation is supported or not? 
	Company
	View

	OPPO 
	According to the description of sidelink HARQ in TR37.985: 
“ 
6.2.4 Sidelink HARQ 
NR-V2X supports HARQ based on transmission of ACK/NACK (or DTX) for sidelink unicast and groupcast services, as well as a NACK-only HARQ scheme particular to groupcast services. In addition, it supports blind re-transmission schemes, which are described in sections 6.3.2.1 and 6.3.2.2 on resource allocation modes 1 and 2, respectively. 
“ 
For groupcast HARQ feedback option 1, NACK-only is used. For groupcast HARQ option 2, both NACK and ACK can be feedback. The parameters “Zone ID” and “Communication range requirement” carried in 2nd stage SCI can be used for groupcast HARQ feedback option 1, but not necessary.

	Ericsson 
	No. We do not see the need of this option.

	Fraunhofer 
	Not supported 

	  
	  

	Xiaomi 
	Yes. In RAN1#96 meeting, we have made the agreements: 
Agreements: 
         For sidelink groupcast, it is supported to use TX-RX distance and/or RSRP in deciding whether to send HARQ feedback. 
o    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. 
o    This feature can be disabled/enabled 
We should follow the agreement so distance based HARQ feedback can be disabled for GC HARQ feedback option 1. 

	Huawei, HiSilicon 
	No, since this is sidelink broadcast for which there is no HARQ feedback operation defined. Introducing such at this stage is not a maintenance issue. Note that many agreements only define groupcast option 1 in the case of being TX-RX distance based so we lack many agreements in case of this new type of broadcast being introduced. 
  
Note from TR 37.985 editor: I see it is being cited above as a way to influence or constrain agreements. TR 37.985 only reports what has been standardized, and does not have any influence on what should be decided. 

	Nokia, NSB 
	It was agreed that a Tx UE can make the decision of selection Option 1 or Option 2 for groupcast. It was also agreed that Option 1 groupcast can use location information. However, this question seems to imply that Option 1 with NACK only feedback supports HARQ feedback only with distance based feedback. Such limitation to Option 1 is not necessary. 

	Apple
	Not supported

	CATT 
	Yes, we think this operation should be supported. 
For example, even for connection-oriented groupcast, Tx UE knows the information of all Rx UEs in the groupcast. Groupcast HARQ feedback option 1 can be used due to larger number of Rx Ues. 

	NEC 
	Not supported 

	Panasonic 
	Supported. It is the case the number of Rx Ues are too large when originally HARQ feedback option 2 was used. 

	Sharp 
	Not supported. 

	ZTE/Sanechips 
	Yes. RAN1 agreed the distance based HARQ feedback can be disabled while feedback option 1 is still on. Not sure why we should discuss an issue already covered by earlier agreement.  

	Spreadtrum
	Yes, it has been already supported when TX-RX distance based feature is disabled.

	Intel
	Yes, we don‘t see reasons for a restriction.

	NTT DOCOMO
	Not supported

	Samsung 
	Not supported. 

	ITRI
	Yes, this operation should be supported. Non-distance based HARQ feedback should be considered when distance information cannot be obtained.

	Futurewei
	No support

	InterDigital
	Supported and same UE behavior is used when Tx location information is not available as an outcome of Q3 in 2.3.2

	LG
	We think that GC HARQ feedback Option 1 without distance based HARQ feedback operation is supported
Groupcast with HARQ feedback Option 1 could be used without the TX-RX distance-based HARQ-ACK feedback operation. To be specific, a resource pool would not have sufficiently large number of PSFCH resources to support groupcast with HARQ feedback Option 2 to have acceptable PSFCH collision probability. For instance, if the sub-channel size is 10 PRB, and if all the RBs are available for PSFCH transmission, and if the PSFCH resource period is 4, the maximum number of PSFCH resources for a PSSCH would be 12. In this case, when the number of RX UE is larger than 12, GC HARQ feedback Option 2 will not be supported if the candidate PSFCH resource is associated with only a starting sub-channel of a PSSCH. 

Meanwhile, a UE can be provided by applications without dependency on the TX-RX distance or communication range requirement such as platooning. Another example is that a PSCCH/PSSCH TX UE’s location is not available. In those cases, even for the GC HARQ feedback Option 1, all the RX UE needs to perform SL HARQ feedback regardless of the TX-RX distance. 

If the GC HARQ feedback Option 1 without TX-RX distance is not supported, when the GC HARQ feedback Option 2 cannot be used according to the restriction on the usage of group in GC HARQ feedback Option 2, it needs to clarify how to support application without dependency on TX-RX distance such as platooning. It seem that only unicast can be used, but it will cause huge congestion. In addition, it needs to clarify how to handle the case where TX UE’s location is not available. In a similar manner, a number of PSSCH transmissions with unicast will be used instead of groupcast. Alternatively, groupcast with disabling SL HARQ feedback will be used. 

	ITL
	Not supported. 

	Lenovo/MoTM
	Yes, should be supported for the following cases where the location information of the TX UE cannot be obtained and MCR is not signaled by higher layers 

	Qualcomm
	No

	Convida
	Not necessary. This may be treated similarly to the case when the location/distance is not available. Our view is to leave it to UE’s implementation. 

	Sony
	Supported. The distance-based GC HARQ feedback option 1 is a kind of enhancement to further limit the number of RX UE sending feedback. The Tx UE can ask all RX UEs in the group to send HARQ feedback, which is an implementation issue.



Observation: No clear majority (Y-13 vs N-12) is observed on whether GC HARQ feedback Option 1 without distance based HARQ feedback operation is supported. Most companies thinks that GC HARQ feedback Option 1 without distance based HARQ feedback operation can be used when GC HARQ feedback Option 2 is not usable. There was a comment from some (3) companies that GC HARQ feedback Option 1 without distance based HARQ feedback operation is already agreed. 


· Q2: Whether GC HARQ feedback Option 2 with distance based HARQ feedback operation is supported or not? 
	Company
	View

	OPPO 
	No. We have never discussed to support distance based HARQ feedback option for GC feedback option 2. 

	 Ericsson 
	No. We do not see the need of this option. 

	Fraunhofer 
	Not supported 

	vivo 
	No 

	Xiaomi 
	No.

	Huawei, HiSilicon 
	No, since whether a UE is in the group or not is fully defined by upper layers in terms of group size and member IDs for option 2 groupcast (reminder: S2-1910771), thus radio layers do not have discretion to remove a UE from the group based on a new parameter for group definition. That is, if a UE becomes distant from the group, the service requirements should still be met by radio layers adapting parameters appropriately and if that is not achieved, reporting a service, QoS, etc. problem to upper layers. It is then for upper/higher layers to determine if it is appropriate to indicate another cast type for delivering the service. Otherwise, the link between the services expected to be provided by upper layers and actually provided by lower layers is broken. 

	Nokia, NSB 
	Based on previous agreements, distanced based HARQ is only supported for Option 1. 

	Apple 
	Not supported. If a TX UE does not receive any HARQ feedback from a RX UE, it cannot distinguish whether the RX UE decodes PSSCH transmission but does not feedback HARQ due to large TX-RX distance or whether the RX UE does not decode PSCCH at all. In the former case, TX UE does not need to retransmit, while for the latter case, TX UE needs to retransmit. 

	CATT 
	No, all the intended Rx UEs have been known by Tx UE in GC HARQ feedback option2. 

	NEC 
	No 

	Panasonic 
	No 

	Sharp 
	Not supported. We have not discussed this before. 

	ZTE/Sanechips 
	No.

	Spreadtrum
	No

	Intel
	No, Option 2 is strictly connection-oriented and does not require additional filtering.

	NTT DOCOMO
	No. As commented in 2.2.4, DTX detection is motivation to support option 2. The advantage is lost if supported.

	Samsung 
	No. 

	ITRI
	Not supported.

	Futurewei
	Not supported

	InterDigital
	Not supported

	LG
	We think that GC HARQ feedback Option 2 with distance based HARQ feedback operation is not needed. 
The benefit of GC HARQ feedback Option 2 is that DTX problem can be avoided since all the RX UEs receiving SCI will transmit PSFCH. However, when the RX UE can skip PSFCH TX based on the TX-RX distance, the TX UE may not distinguish the case between the RX UE is outside the communication range or the RX UE fails to decode SCI. 

	ITL
	No

	Lenovo/MoTM
	Not Supported for R16, because of lack of discussion during meeting. But SA2 reply did not specify whether group members information provided by higher layers are inside or outside the MCR which should be clarified by sending an LS to SA2.
RX UEs having larger TX-RX distances and outside the MCR, which could not decode the PSCCH/PSSCH could cause unnecessary retransmission which should be avoided.  

	Qualcomm
	No

	Convida
	No, if all UEs in the “group” (formed by higher layer based on distance or not) are expected to ACK/NACK for Option 2.

	Sony
	Not supported. One of the advantages of option 2 is that the Tx UE can know the reception state(whether is ACK, NACK or DTX) of all Rx UEs. Introducing the distance-based mechanism disables the Tx UE to do so.



Observation: All companies responded that GC HARQ feedback Option 2 with distance based HARQ feedback operation is not supported.

· Q3: How to indicate GC HARQ feedback Option 1/2 (i.e. NACK-only feedback with M_ID=0, ACK/NACK feedback with M_ID of the RX UE) to RX UE? In addition, how to indicate unicast HARQ feedback to RX UE (i.e. ACK/NACK feedback with M_ID=0)? 
	Company
	View

	OPPO 
	Two separate 2nd SCI format are defined. 
Considering that the two fields “Zone ID” and “Communication range requirement” can only be applied to groupcast HARQ feedback option 1, a different 2nd stage SCI formats can be defined, such as SCI format 0-2-1. SCI format 0-2-0 can be applied to other cases, such as broadcast, unicast or groupcast without feedback, and groupcast feedback option 2. If the SCI format field in 1st stage SCI indicates that SCI format 0-2-1 is used, it implies that HARQ feedback is enabled and groupcast feedback option 1 is applied. 
Within SCI format 0-2-0, one bit is used to enable/disable HARQ feedback, and another bit is used to indicate whether option 1 or 2 is used.

	Ericsson 
	2nd stage SCI format implicitly indicates which HARQ feedback option is used. 

	Fraunhofer 
	Use one 2nd stage SCI format to cater to unicast HARQ feedback and GC HARQ feedback option 2, use another 2nd stage SCI format for GC HARQ feedback option 1 (that includes Zone ID and communication range requirement). 
Differentiating between HARQ and HARQ-less unicast is based on the resources indicated in the 1st stage SCI, that point to a resource pool with PSFCH enabled/disabled respectively. 

	Xiaomi 
	From our point of view, different options can be used when different (pre-)configurations are used: 
-     When HARQ-ACK is enabled (i.e. with PSFCH resource configuration), and Tx-Rx distance based HARQ-feedback is enabled for GC feedback option 1, groupcast feedback option 1 and option 2 can be distinguished by different 2nd SCI format. 
-     When HARQ-ACK is enabled (i.e. with PSFCH resource configuration), and Tx-Rx distance based HARQ-feedback is disabled for GC feedback option 1, groupcast feedback option 1 and option 2 can use the same SCI format, and be distinguished by 1bit in 2nd SCI. 

	Huawei, HiSilicon 
	By keeping the 1-bit field currently in 38.212 specification of SCI format 0-1, and setting it to 1-bit length which describes the field contents of SCI format 0-2. Based on RAN1#98bis working assumption, “SCI explicitly indicates whether HARQ feedback is used or not for the corresponding PSSCH transmission”. This is in part so that mode 2 sensing procedures can differentiate HARQ-based from blind (re-)transmissions, which can only be done via 1st stage SCI. In cases where zone ID and communication range do not need to be in 2nd stage, the bits saved in 2nd stage SCI can be substantial. 
Note: the remarks in (..) in the question are not defining for groupcast options and unicast 

	Nokia, NSB 
	The Option 1 / 2 indication shall be carried at the 1st stage SCI. The size of the 2nd stage SCI format for Option 1 and Option 2 can be different. 

	Apple
	Two separate second stage SCI formats are used to distinguish groupcast option 1 and groupcast option 2.
For unicast, the same second stage SCI format as that for groupcast option 1 can be used. This is because the second stage SCI payload sizes are similar for these two cases, and “M_ID=0” apply to both cases.

	 CATT 
	The applicable scenarios of groupcast HARQ feedback option 1 and option 2 are provided as following: 
  Option 1-1: Groupcast feedback option 1 with Tx-Rx distance 
  Option 1-2: Groupcast feedback option 1 without Tx-Rx distance 
  Option 2 : Groupcast feedback option 2 
The above three options shall be differentiated by SCI indication 
The zone ID and communication range information is not needed in option 1-2 and 2, both options have similar payload size. Option 1-1 requires additional information bits for zone ID and communication range. 
Therefore, the following proposal are provided:
  Different 2nd-stage SCI formats are used between option 1-1 and option 1-2/option 2. 
  1st –stage SCI indicates which 2nd-stage SCI format is used. 
  An additional indicator in 2nd-stage SCI is used to differentiate between option 1-2 and option 2. 
In additionally, the unicast can be similar as option2, since the only difference is that only one intended Rx UE for unicast. 
  

	Panasonic 
	If GC HARQ feedback Option 1 without distance based HARQ feedback operation is supported in Q1, GC HARQ feedback option 1/2 are indicated in the 2nd stage SCI. 
If GC HARQ feedback Option 1 without distance based HARQ feedback operation is not supported in Q1, GC HARQ feedback option 1/2 are known by the format size indicator in 1st stage SCI. 
Unicast HARQ feedback or not is indicated in 2nd stage SCI. 

	Sharp 
	We support to keep the design of current specs in 38.212 that Option 1/2 is indicated at the 1st stage SCI and if Option 1 indicated, then “Zone ID” and “Communication range requirement” is present at the 2nd stage SCI. 

	ZTE/Sanechips 
	To use two 2nd stage SCI formats that differ on SCI sizes. 
One 2nd stage SCI format covers distance-based feedback option 1; another 2nd stage SCI format covers feedback option 1 with distance-based feedback disabled as well as the feedback option 2. The 2nd stage SCI format contains one indicator bit telling between feedback option 1 and feedback option 2. Such indicator bit does not exist in the first 2nd stage SCI format.  

	Spreadtrum
	Two 2nd stage SCI formats with different sizes could be used, one for groupcast Option 1 with distance-based feature enabled/disabled and the other for groupcast Option 2 and unicast. One bit in 1st stage SCI is used to differentiate these two 2nd stage SCI formats.

	Intel
	Explicit 1-bit flag in 2nd stage SCI to switch between NACK-only and ACK-NACK modes is preferred.
HARQ feedback request of 1-bit is also included in 2nd stage SCI

	NTT DOCOMO
	For indication of groupcast option, 2nd-stage SCI format can implicitly indicate either.
For indication of whether HARQ feedback is used or not, one SCI field is added in 2nd-stage SCI format.
It is noted that, indication of whether HARQ feedback is used or not is needed for groupcast as well, according to previous working assumption.

	Samsung 
	The indication of HARQ groupcast option 1 or option 2 should be carried in 2nd stage SCI, e.g. using 1-bit field with one state for groupcast option 1, the other state for groupcast option 2 and unicast.

	ITRI
		2nd stage SCI formats can be used to indicates which HARQ feedback option.




	Futurewei
	This can be indicated in the second stage SCI

	InterDigital
	The 1st stage SCI can indicate either option 1 or option 2, where each option associated with a different 2nd stage SCI format.

	LG
	In our view, Zone ID field and Communication range requirement field would be needed for SCI format scheduling groupcast with HARQ feedback Option 1. In this case, it would be beneficial in terms of control overhead to introduce the 2nd-stage SCI format with or without Zone ID field and communication range requirement field, separately. 

Next, in our view, since GC HARQ feedback Option 1 also needs to be scheduled by the 2nd-stage SCI format without Zone ID field and communication range requirement field, a flag to indicate GC HARQ feedback option needs to be included in the 2nd-stage SCI. 

Next, in our view, the number of SCI format sizes needs to be minimized considering UE complexity. Since SCI fields for broadcast, unicast, and groupast without the TX-RX distance based HARQ-ACK feedback operation would be the same except for one or two SCI fields, it can be considered that a single 2nd-stage SCI format can be used to schedule broadcast, unicast, or groupcast without the TX-RX distance based HARQ-ACK feedback operation.
In this case, it would be necessary to indicate how to transmit PSFCH to RX UE. To be specific, for unicast, the RX UE will use M_ID=0. On the other hand, for GC HARQ feedback Option 2, the RX UE will use configured value of M_ID. Considering when the RX UE fails to decode PSSCH, the RX UE may not know the received PSSCH is unicast or groupcast. In this case, the RX UE may not know which value is used for M_ID for PSFCH TX. 

In summary, we propose to introduce two 2nd-stage SCI formats: one includes Zone ID and communication range requirement fields, and the other includes all the SCI fields needed for broadcast, unicast, and groupcast without TX-RX distance-based feedback, and HARQ feedback indicator. 
In addition, HARQ feedback option indicator (NACK-only feedback with M_ID=0, ACK/NACK feedback with M_ID of the RX UE, ACK/NACK feedback with M_ID=0) could be combined with the HARQ feedback enabling/disabling indicator to save SCI overhead. In other words, 2-bit field can jointly indicate disabling SL HARQ feedback, NACK-only feedback with M_ID=0, ACK/NACK feedback with M_ID of the RX UE, or ACK/NACK feedback with M_ID=0. 

	ITL
	Different 2nd-stage SCI formats can implicitly indicate which groupcast option is used and the different 2nd stage SCI format is indicated by 1st-SCI (using “2nd stage SCI format field”)
And for indication of whether HARQ feedback is used or not, 1bit SCI field is added in 2nd-stage SCI format.

	Lenovo/MoTM
	Support in the second stage SCI field ‘2 bits’ with the following, 
00: Blind Retransmission 
01: HF_OPTION_1
10: HF_OPTION_2
11: Indication for no further PSSCH transmission and receiver can clear its soft buffer

	Qualcomm
	2 separated SCI-2 format are defined. This minimizes SCI-2 size for each case. 

	Convida
	Option 1 or 2 may be implicitly indicated by 2nd stage SCI, i.e. the format of 2nd stage SCI.

	Sony
	Different SCI formats are used for GC HARQ feedback option 1 and option 2 are different. So we agree with the current spec to indicate whether option1 or option 2 is used in the 1st stage SCI.
For unicast, the format can be the same with GC HARQ feedback option 2. Because the same payload size can be used for these two cases.



Observation: Majority companies (18 out of 23) support to differentiate 2nd-stage SCI formats between GC HARQ feedback Option 1 with distance-based HARQ feedback and GC HARQ feedback Option 2. A number of companies (7) supporting GC HARQ feedback Option 1 with distance-based HARQ feedback supports to further introduce a flag to indicate HARQ feedback Option in 2nd-stage SCI format without Zone ID and communication range requirement fields. 

2.3. Email discussion/approval on the remaining issues in details of the TX-RX distance determination
An email discussion started with the following scope:  
[100e-NR-5G_V2X_NRSL-PHY_Procedure-03] Email discussion/approval on the remaining issues in details of the TX-RX distance determination
• Details on length/width of each geographic zone and number of zones configured with respect to longitude/latitude
• Details of calculating TX-RX distance for GC HARQ feedback Option 1, including whether/how to handle the case when the location information is not available at TX UE and/or RX UE
by 2/28; if there is a spec impact, endorsing the corresponding TP by 3/3 – Hanbyul (LGE)

2.3.1 Details on length/width of each geographic zone and number of zones configured with respect to longitude/latitude
Companies are recommended to provide their views and rationales for the following questions. 
· Q1: Whether zone length is always the same as zone width? 
	Company
	View

	OPPO
	Yes. There is no necessary to define different size for zone length and width.

	Fraunhofer
	Yes

	Ericsson
	Yes.

	Apple
	Yes.

	CATT
	Yes, and we don’t see any strong motivation to define different zone length and width

	Fujitsu
	Yes.

	Panasonic
	Yes

	Sharp
	Yes

	vivo
	Yes

	Huawei, HiSilicon
	Yes. They are the same. 
From RAN2 LS(R1-2000158(R2-1916458)), the zone will be derived by reusing LTE-V2X zone ID calculation. In the LS, a rectangle assumption is used as the same with LTE-V.

	Intel
	Yes
There is no practical benefit in unequal sizes, since the purpose of zones is solely for distance calculation

	Spreadtrum
	Yes

	MediaTek
	Yes

	LG
	We think that the zone length and the zone width have the same size.
We do not necessity of having different size between zone length and zone width for TX-RX distance-based HARQ feedback.

	ITRI
	Yes.

	Nokia, NSB
	Yes

	InterDigital
	Yes

	Lenovo/MoTM
	Yes, but the current running CR 38.331 has separate field for width and length in the zoneconfig which should not be changed

	Futurewei
	Yes

	Qualcomm
	Yes. However, there are two separate parameters as L and W (in LTE specification) and there values can be set as same as per configuration. 

	ZTE/Sanechips
	No. LTE V2X mechanism could be reused, zone length and zone width could be (pre-)configured and therefore different.

	Samsung
	Yes

	ITL
	Yes

	Convida
	Yes



Observation: Majority companies (23 out of 24) support that zone length is always the same as zone width.

· Q2: What is the value(s) of the zone size, and the number of zones with respect to longitude/latitude? Whether to confirm the bit field size of Zone ID in 2nd-stage SCI is 12? 
	Company
	View

	OPPO
	Confirm the bit field size of Zone ID in 2nd-stage SCI is 12. During email discussion [99-NR-02],we have discussed the value of zone size. For 12 bit zone ID, corresponds to 6bit in longitude and latitude separately. If the zone size is 20m, the range in longitude and latitude is 1320m, which can fulfill the communication range requirement. Therefore, we propose the zone size is fix to 20m.

	Fraunhofer
	The zone size in linked to the communication range requirement (see answer to Q4). Given that the zone size is variable, the bit field size can be restricted to 8 bits, which would make the number of zones to 16 per longitude/latitude [Nx = Ny = 2^(ZoneID_bit_field_size/2)].

	Ericsson
	Yes. 12 bits of Zone ID in 2nd-stage SCI can be confirmed. Based on this, Zone size can be 31.25m. This is basically 2*1000/sqrt(2^12) where 1000m is the maximum communication range agreed.

	Apple
	We can confirm the bit field size of zone ID as 12 bits. To meet the largest min. required communication range in TS 22.186 of 1000 meters, the zone size can be set as 20 meters.

	CATT
	Yes, 12 bits for zone ID can be confirmed, we think the zone size is fixed to 20m, and the number of zones for longitude and latitude are 2^6 respectively.

	Fujitsu
	The zone size should be linked to the communication range (the details in our answer to Q4). In general, the larger the zone size, the larger the communication range. This offers the realization possibly with the smaller number of field bits; we prefer 10bits. The number of zones with respect to longitude/latitude should be kept constant due to the fixed number of field bits.

	Panasonic
	12 bits of Zone ID and 20 m zone size.

	Sharp
	12 bits of Zone ID and a fixed zone size of 20 m.

	Huawei, HiSilicon
	Size of the zone depends on the minimum required communication range and the number of field bits to adaptively fit for different required ranges.
Yes, confirm that 12 bits are used for zone ID.

	Intel
	L = W = 50m
Nx = Ny = 64
This provides zone isolation range of 3 km which is necessary to handle LOS/NLOSv propagation to large distances.

	MediaTek
	12 bit is ok. Zone size is a fixed value, 2000/64=31.25m.

	LG
	For simplicity, we are supportive of confirming the bit field size of Zone ID in 2nd-stage SCI is 12.
Given that the number of zones with respect to longitude or latitude is 64, respectively, the distance between different zones with the same Zone ID due to the wrap-around needs to be sufficiently large to reduce the case where unintended UEs transmit PSFCH.
In the same time, the zone size needs to be relatively smaller than the communication range requirement to minimize the distance error. In addition, the total size of zones with unique Zone ID needs to be larger than the communication range requirement to perform TX-RX distance based HARQ feedback properly.
In those points of views, we support {15m, 20m, 25m, 30m} for zone size, which guarantees 960m, 1280m, 1600m, 1920m as the minimum distance between different zones with the same Zone ID, respectively.

	ITRI
	We confirm 12 bits of Zone ID.

	Nokia, NSB
	The 12-bit zone ID can be confirmed.

	InterDigital
	We are ok with 12 bits fixed in 2nd stage SCI for Zone ID indication since it can avoid increased number of 2nd stage SCI formats. At least one codepoint can be reserved to indicate when Tx UE doesn’t have location information.

	Lenovo/MoTM
	12 bit is ok

	 Futurewei
	Confirm the 12-bit WA

	Qualcomm
	Zone Sizes: 20mX20m, 30mX30m, 40mX40m, 50mX50m for the flexibility of deployment which can be determined based on field trial.
Zone ID : 12 bits, so 64 zones in both longitude and latitude.

	ZTE/Sanechips
	The bit field size of Zone ID could be confirmed as 12, as the answer in Q1, LTE V2X mechanism could be reused to configure the number of zones.

	Samsung
	12 bits of Zone ID and a fixed zone size of 20 m or 50 m

	ITL
	12 bits is ok and support {20, 30, 40, 50} for the flexibility of V2X deployment

	Convida
	12 bits for Zone ID. 6 bits for longitude and 6 bits for latitude with minimum zone size of 20 m to cover 1000m communication range.



Observation: Majority companies (20 out of 22) support to confirm that the bit field size of Zone ID is 12. Some companies provided possible values for zone size. 

· Q3: Whether to confirm the bit field size of communication range requirement is 4? What values are additionally included for the communication range requirement? 
	Company
	View

	OPPO
	Agree. The field size for communication range can be fixed to 4. The additional communication range can be: {50, 80, 100, 180, 200, 300, 350, 400, 500, 600, 700, 800, 900, 1000} meters

	Fraunhofer
	Yes, 4 bits.

	Ericsson
	Yes, it can be confirmed.

	Apple
	Yes, this field size can be fixed to 4. One additional communication range can be 0 meter to indicate that HARQ feedback is not required (i.e., disabled) for groupcast Option 1. This could save an additional bit in SCI.

	CATT
	Yes, 4 bits can be confirmed.

	Fujitsu
	Yes, confirmed

	Panasonic
	Yes, it can be confirmed.

	Sharp
	Yes, 4 bits.

	vivo
	Yes

	Huawei, HiSilicon
	Yes.
We suggest some (pre-)configured range list will be indicated to UE, the Tx UE use 4 bits to indicate its range requirement by SCI. This methods can balance the overhead and the required distance when further new services are introduced.

	Intel
	Yes.
Our proposed values for Nx and Ny comply with 12 bit bitfield size.

	Spreadtrum
	Yes.
4 bit field size of communication range requirement can be confirmed

	MediaTek
	Ok for 4 bit.

	LG
	We are supportive of confirming the bit field size of communication range requirement is 4.
On the additional value for the communication range requirement, it needs to carefully design considering that the distance error and the necessity of application layer. To be specific, due to the distance error, the RX UE behavior would be not quite different when the value of additional communication range requirement is similar with the existing value. In addition, in our view, the exact value of the communication range requirement is out of RAN1 scope.
In this stage, remaining 7 states out of 16 states could be reserved.

	ITRI
	 Yes, we confirm 4 bits.

	Nokia, NSB
	The 4-bit field size of communication range can be confirmed.

	InterDigital
	Yes, 4bits. At least one codepoint is reserved to indicate when Groupcast option 1 is used without distance based operation

	Lenovo/MoTM
	Yes 4 bit is ok

	 Futurewei
	Yes

	Qualcomm
	Support 5 bit to avoid unnecessary restriction in deployment. The communication range candidates include {20, 50,80,100, 120,150, 180, 200, 220, 250, 270, 300, 320, 350, 370, 400, 420, 450, 480, 500, 550, 600, 700, 1000, Spare, Spare, Spare, Spare, Spare, Spare, Spare, Spare} meters.

	ZTE/Sanechips
	Yes, 4 bits

	Samsung
	Yes, to confirm 4 bits

	ITL
	Yes, 4bits

	Convida
	Yes, 4 bits.



Observation: Majority companies (22 out of 23) support to confirm that the bit field size of communication range requirement is 4. Some companies provided additional values for the communication range requirement. 

· Q4: Whether or how to support association between zone size and communication range requirement? 
	Company
	View

	OPPO
	We don’t think it is necessary to build up the association between zone size and communication range requirement. The distance based feedback is only applied to NACK feedback. Compared to GC feedback option 2, that is only a rough statistics, not an accurate solution. There is no need to optimize that. Furthermore, there is no simulation results shows the benefit for this feature.

	Fraunhofer
	Zone size (L, W) and communication range requirement (d_mcr) is given by [L=W=a*d_mcr/Nx (or Ny)], where a = {4, 8, 16}

	Ericsson
	We believe that the configuration can take care of the appropriate zone sizing. As mentioned in our reply of Q2, zone size should be configured according to the maximum supported communication range such that the 'reuse distance of the zone ID' is greater than the maximum communication range.

	Apple
	We do not think it is necessary to support the association between zone size and communication range requirement.

	CATT
	This association is unnecessary. The potential benefit of associated with zone size and communication range is to improve the accuracy of intended feedback UEs, especially for the small communication range. However, we don’t think the too small communication range is a typical scenario in Rel-16 NR V2X. and we share the same views as OPPO, we don’t need to optimize it.

	Fujitsu
	The zone size should be linked to the communication range. The value of Zone-ID longitude/latitude (Nx/Ny) forms the maximum circle communication area with the radius, Nx/2, which is the maximum communication range. Even with 12 field bits, L/W=1000/64*2=31.25m. Due to the wrap-around issue, based on our calculation (R1-2000549) with this L/W, the unnecessary HARQ feedback from Rx UEs in out of communication range, is about 78.5%. Thus, L/W should be kept large, L=100m for instance. However, a fixed larger L does not work properly in case of short communication range. Therefore, we support d=a*L*Nx, where a (0.0625, 0.125, 0.25, 0.5) is (pre)-configured per resource pool.

	Panasonic
	No need of the association between zone size and communication range requirement.

	Sharp
	Agree with other companies that such an association is not necessary.

	vivo
	Align w/ Fuj. Linkage b/w communication range and zone size can be supported. Additionally, the linkage can partly mitigate the zone ID warp-around issue.

	Huawei, HiSilicon
	Yes, zone size is calculated based on the communication range requirement to ensure that the zone size is proportional to the range requirement.
We suggest to use the following method to derive the zone ID with the communication range requirement, which also was captured in our tdoc [187].
-          If a location is available for a UE transmitting an SCI format 2-0 containing a Communication range requirement field, a Zone ID field is calculated as follows:
x1 = Floor(x/L) Mod Nx;
y1 = Floor(y/W) Mod Ny;
Zone ID = y1*Nx + x1.
L =W=1.28*Lmin,
Nx = 2N,
Ny = 2N
  Where L is the value of zone length and W is the value of zone width.
  N is half number of bits of the Zone ID field in the SCI format 2-0.
x is the geodesic distance in longitude between the available location and geographical coordinate (0, 0) and it is expressed in meters.

	Intel
	No association is possible/necessary.
Any association to communication range requirement introduces non-uniform zone isolation range, thus should not be introduced.

	MediaTek
	No association.

	LG
	It would be beneficial to support association between zone size and communication range requirement.
As in the our views in Q1, depending on the communication range requirement, the suitable value of zone size can be different. For simplicity, we are supportive of that (pre)configuration indicates pairs of zone size and communication range requirement.

	ITRI
	There is no need to support association between zone size and communication range requirement.

	Nokia, NSB
	Although it is attractive for optimizing the trade-off between location resolution and wrap-around, it is not necessary to have this association at this stage.

	InterDigital
	Yes, the association between zone size and MCR needs to be supported to mitigate the zone-ID wrap around issues mentioned by several companies already

	Lenovo/MoTM
	There is no need to support association between zone size and communication range  

	Futurewei
	While the system can work with no association, RAN1 can consider association if benefits are shown

	Qualcomm
	No need.

	ZTE/Sanechips
	It is not necessary to discuss such optimization issue. LTE V2X mechanism could be reused to configure zone size and number, and network can configure the proper values for zone size and communication range

	Samsung
	No further optimization and no association are necessary.

	Xiaomi
	No need

	ITL
	No need

	Convida
	It’s not necessary to specify the association. It may be up to the configuration.



Observation: Majority companies (17 out of 23) support zone size without association between zone size and communication range requirement.

2.3.2 Details of calculating TX-RX distance for GC HARQ feedback Option 1, including whether/how to handle the case when the location information is not available at TX UE and/or RX UE
Companies are recommended to provide their views on following questions. 
· Q1: Which option is adopted for TX-RX distance calculation? Note that from RX UE perspective, there can be a number of zones with the same Zone ID due to the wrap-around. 
· Option A: RX UE uses the center location of the indicated zone nearest to the RX UE and the center location of the zone where RX UE is located.
· Option B: RX UE uses the center location of the indicated zone nearest to the RX UE and its own location.
· Option C: RX UE uses a point of the indicated zone and its own location such that the TX-RX distance is minimized.
	Company
	View

	OPPO
	Option A. As we explained, distance based feedback is not an accurate solution. There is no need to optimize it.

	Fraunhofer
	Option C.

	Ericsson
	Option B. In order to cater the issue of the same Zone ID due to wrap-around, we believe that RSRP based criteria should be supported on top of TX-RX distance based.

	Apple
	Our preference is the mixture of Option B and Option C. First of all, the RX UE’s actual location should be used (if available) for accurate calculation. Since the TX UE can be anywhere in a zone with the given zone ID and whose center is closest to the RX UE, the selection of TX UE’s location within the zone may depend on data QoS. For example, for high priority data, the TX UE’s location is set closer to RX UE’s location (i.e., Option C) such that the RX UE is more likely trigger HARQ feedback. For low priority data, the TX UE’s location is set as zone center (i.e., Option B).

	CATT
	Both option A and option B are fine for us

	Fujitsu
	To resolve the wrap-around issue, L/W could be large, that impacts the performance of HARQ. Therefore, we support Option C.

	Panasonic
	RX UE's location is its own location. We are ok with either option B or option C. Slight preference to option B. As far as the same understanding among UEs, depending on the definition of B or C, the indicated communication range would be just adjusted.

	Sharp
	Option B.

	vivo
	Option B

	Huawei, HiSilicon
	We support option D: by UE implementation.
How to choose the zone by wrap-around issue can be up to UE implementation. For example, the UE can choose the one which is most nearest with the previous transmission (e.g. for periodic traffic), or by the nearest or farthest zone (e.g.: for both periodic traffic or aperiodic traffic).
How to use the indicated zone location is up to UE implementation. For the Rx UE location, the real location is better but it’s general a UE implementation behavior. How to calculate the distance is  also up to UE implementation.

	Intel
	Option C, which excludes most of the cases of ambiguity in distance calculation

	Spreadtrum
	Option C

	MediaTek
	Option B. It is not necessary to create quantization error as that in Option A.

	LG
	We are supportive of Option C.
To meet the minimum communication range requirement, the TX-RX distance needs to be derived conservatively. Otherwise, due to the distance error, communication range requirement would not be met. 

	ITRI
	Option B can fulfill the issue of the same Zone ID due to wrap-around.

	Nokia, NSB
	Option B

	InterDigital
	Option C to allow more HARQ reporting cases than the other options. But, Option B is also acceptable since it is simpler for implementation.

	Lenovo/MoTM
	Option A, No need to optimize TX-RX distance since it is not accurate 
The center location of the zone can be used for both TX and RX UEs to calculate the TX-RX distance.

	 Futurewei
	Slight preference for Option C

	Qualcomm
	Option B.

	ZTE/Sanechips
	Option B

	Samsung
	Option B. Option A is not necessary because RX UE has to derive a center point where it is located from its actual position. This redundant UE behavior is not justified.

	Xiaomi
	Option B

	ITL
	Slight preference for option C that is conservative way.

	Convida
	Option B or Option C



Observation: No clear majority is observed between Option B and Option C. (Option A-3 vs Option B-14 vs Option C-10)

· Q2: When TX UE’s location information is not available, what is the TX behavior?
	Company
	View

	OPPO
	If TX UE’s location information is not available, it can fallback to blind transmission.

	Fraunhofer
	TX UE does not use GC HARQ feedback option 1.

	Ericsson
	We believe that such case can be left up to UE implementation.

	Apple
	TX UE does not use groupcast HARQ feedback option 1.

	CATT
	TX UE fallback to blind transmission.

	Fujitsu
	Tx UE implements blind retransmission.

	Panasonic
	TX UE does not use groupcast HARQ feedback option 1

	Sharp
	Up to UE implementation.

	vivo
	Implementation can decide to use blind retransmission

	Huawei, HiSilicon
	TX UE does not signal groupcast option 1 in SCI to avoid the use of groupcast with option 1. Since when the Tx UE location is lost the Tx UE higher layer should know that and related action should be made before choose the options for group cast

	Intel
	SCI should indicate unavailable zone ID info

	Spreadtrum
	Up to UE implementation

	MediaTek
	TX UE does not use groupcast HARQ feedback option 1.

	LG
	In our view, TX UE can select suitable 2nd-stage SCI format and/or 2nd-stage SCI contents according to whether the TX UE’s location information is available or not. For instance, when the TX UE’s location information is not available, the TX UE will disable TX-RX distance-based HARQ feedback.

	ITRI
	It’s up to UE implementation.

	Nokia, NSB
	Up to UE’s implementation

	InterDigital
	We think that option 1 still can be used for this scenario. One codepoint in Tx’s location field of SCI is used to indicate that Tx’s location information is not available.

	Lenovo/MoTM
	When the location information of the TX UE is not available, TX UE can still use the GC Option 1. The TX UE can set the MCR field in the 2nd SCI to infinity value.  

	 Futurewei
	If distance is not available the UE cannot use HARQ feedback option 1, and has to switch to either option 2 or use blind retransmissions

	Qualcomm
	Leave it to UE implementation including using blind retransmissions.

	ZTE/Sanechips
	UE should not perform distance-based HARQ feedback. Under this restriction, whether/how to send HARQ feedback is UE implementation.

	ASUSTeK
	TX UE does not use GC HARQ feedback option 1. Instead, TX UE could use either GC HARQ feedback option 2 or blind transmission. However, GC HARQ feedback option 2 may have concern if group members> PSFCH resource number (X>Y*Z). Hence, we prefer blind transmission since it could be acceptable for the cost of potential unnecessary retransmission resource.

	Samsung
	Up to UE implementation

	Xiaomi
	Up to UE implementation

	ITL
	When the Tx UE’s location information is not available, the Tx UE will disable HARQ feedback based on Tx-Rx distance. It can be handled by UE implementation.

	Convida
	Up to UE’s implementation.



Observation: No clear majority is observed (No use of GC HARQ feedback option 1 – 12 vs UE implementation – 11 vs indication via SCI – 3). However, it is not clear to the feature lead whether companies responded “UE implementation” want to allow the distance based HARQ feedback when the TX UE location is not available or want to make no specific UE behavior for selecting an operation other than the distance based HARQ feedback when the TX UE location is not available.

· Q3: When RX UE’s location information is not available, what is the RX UE behavior?
	 Company
	View

	OPPO
	RX UE will not feedback NACK.

	Fraunhofer
	RX UE does not report feedback.

	Ericsson
	We believe that such case can be left up to UE implementation.

	Apple
	RX UE does not feedback NACK.

	CATT
	When the location information is not available at Rx UE side, if a Rx UE successfully decodes an SCI which indicate the corresponding PSSCH needs HARQ feedback based on the communication range.
Alt1: Rx UE is always not performing HARQ feedback in this situation,
Alt2: Rx UE is always performing HARQ feedback
Alt 1 however it is not preferable since it may reduce the reliability, especially for some emergency V2X traffic. Alt 2 can improve the reliability of V2X traffic with the cost of potential unnecessary re-transmission resource.
 
Our preference is that Rx UE is always performing NACK-based feedback if Rx UE successfully decodes the corresponding SCI which requires groupcast HARQ feedback option 1.

	Fujitsu
	Rx UE does not feedback NAK.

	Panasonic
	Up to UE implementation would be reasonable as other information can be used. member of platooning and so on.

	Sharp
	Up to UE implementation.

	vivo
	UE implementation can decide

	Huawei, HiSilicon
	RX UE does not transmit option 1 groupcast NACK-only feedback because it cannot calculate the distance between itself and the Tx UE. And also, at these cases, many distance or location based service cannot work. For these cases, the Rx UE higher layer should do some action e.g. report its higher whether the physical layer is reliable within the group

	Intel
	The RX UE assumes 0 distance to the TX UE and reports NACK in case of unsuccessful reception

	Spreadtrum
	Up to UE implementation

	MediaTek
	RX UE does not feedback NACK.

	LG
	We think that the default RX UE behavior for the case when the RX UE’s location information is not available is to perform NACK-only transmission conservatively.

	ITRI
	RX UE does not report feedback.

	Nokia, NSB
	Up to UE’s implementation

	InterDigtal
	RX UE assumes that Tx-Rx distance is 0. It will feedback NACK if PSSCH is not decoded successfully (given PSCCH is decoded successfully).

	Lenovo/MoTM
	RX UE does not feedback NACK, the value can be assumed to be infinity and RX UE reports the decoding status of PSSCH

	 Futurewei
	Same view as for Q2: if distance information is not available, option 1 is not used. The UE uses either option 2 or blind retransmissions

	Qualcomm
	No feedback

	ZTE/Sanechips
	Distance based HARQ feedback operation is disabled, i.e., RX UE sends NACK if Rx UE successfully decodes the corresponding SCI but can’t decode the data successfully, otherwise, sends no feedback.

	ASUSTeK
	We share the same view and preference with CATT that Rx UE should always perform NACK-based feedback since it follows the similar logic in the case of unavailable Tx UE’s location (as described in Q2). Even if Rx UE is actually out of range, the cost of unnecessary retransmission resource could be acceptable. 
If Rx UE does not report NACK (i.e. always considered as out of range), it may not achieve the reliability requirement of the service when Rx UE is actually within the range, which is unacceptable/undesired especially for emergency service

	Samsung
	Up to UE implementation

	Xiaomi
	Up to UE implementation

	ITL
	Up to UE implementation

	Convida
	Sending NACK or not, up to the UE’s implementation



Observation: No clear majority is observed on the RX UE behavior when RX UE‘s location information is not available. (No feedback-9, NACK-only feedback-6, UE implementation-9)

3. Outcome of Email discussion in RAN1#100 E-meeting
The outcome of the email discussion in RAN1#100 E-meeting is summarized in the subsequent sub-sections.

3.1. Email discussion/approval on the remaining issues in power control formula for PSCCH/PSSCH/PSFCH
The following agreements are made in email discussion [100e-NR-5G_V2X_NRSL-PHY_Procedure-01].

Agreements:
· A Tx UE transmit a PSSCH in a slot. PSCCH, SL CSI-RS, SL PT-RS, PSCCH-DMRS, and PSSCH-DMRS are all transmitted with the same PSD during a slot. 
· Equal power is used for each antenna port for 2-AP PSSCH transmission. 
· Simultaneous PSFCH transmissions in a PSFCH TX occasion is supported from RAN1 specification perspective. 
· Power control formula is applied to each transmission (i.e. fixing the PSD of PSSCH DMRS at the TX UE for a time duration is not supported). 
· For refrenceSignalPower in the SL pathloss calculation, TX UE uses L3-filtered TX power with the coefficients configured for L3-RSRP measurement

[bookmark: _GoBack]Text proposals endorsed in [100e-NR-5G_V2X_NRSL-PHY_Procedure-01] are enclosed.

3.2. Email discussion/approval on the remaining issues in details of the PSFCH resources
The following agreements are made in email discussion [100e-NR-5G_V2X_NRSL-PHY_Procedure-02].

Agreements:
· For unicast, groupcast HARQ feedback Option 2 
· mCS = 0 for NACK 
· mCS = 6 for ACK 
· For groupcast HARQ feedback Option 1 
· mCS = 0 for NACK 
· mCS is not defined for ACK 
Agreements:
For PSFCH resource indexing, following values of m0 is sequentially used. 
·  for  
·  for 
· for 
· for 
·  is not supported

Agreements:
· Physical layer assumes that rbSetPSFCH is always form of a multiple of numSubchannel*periodPSFCHresource.

Agreements:
· RAN1 assumes that RAN2 will handle selection of appropriate groupcast HARQ feedback option. From RAN1 perspective, a TX UE can use GC HARQ feedback Option 2 only when the group size is not greater than the number of candidate PSFCH resources associated with the selected PSSCH resource. 
· Send an LS to RAN2

Agreements:
· One of the following two options is (pre-)configured per resource pool.
· Option 1: The set of PRBs for the candidate PSFCH resource is determined by the starting sub-channel and slot used for that PSSCH.
· Option 2: The set of PRBs for the candidate PSFCH resource is determined by the sub-channel(s) and slot used for that PSSCH.

Text proposals endorsed in [100e-NR-5G_V2X_NRSL-PHY_Procedure-02] are enclosed.

3.3. Email discussion/approval on the remaining issues in details of the TX-RX distance determination
The following agreements are made in email discussion [100e-NR-5G_V2X_NRSL-PHY_Procedure-03].

Agreements:
· Zone length and zone width are always the same and configurable among {5m, 10m, 20m, 30m, 40m, 50m} per communication range requirement per resource pool. 
· Zone ID bit field size is 12.

Agreements:
· Communication range requirement bit field size is 4. 
· (Pre-)configuration selects 16 values for the communication range requirement from {20, 50, 80,100, 120,150, 180, 200, 220, 250, 270, 300, 320, 350, 370, 400, 420, 450, 480, 500, 550, 600, 700, 1000, Spare, Spare, Spare, Spare, Spare, Spare, Spare, Spare} meters. Each value is mapped to each codepoint of the communication range requirement field.

Agreements:
· For TX-RX distance calculation, RX UE uses the distance between the center location of the indicated zone nearest to the RX UE and its own location. 

Agreements:
· RAN1 assumes that RAN2 will handle selection of appropriate groupcast HARQ feedback option. From RAN1 perspective, a TX UE can use distance HARQ feedback only when the TX UE’s location is available. 

Agreements:
· RAN1 assumes that RAN2 will handle the case the RX UE’s location is not available. 
Agreements:
· Send an LS to RAN2 to inform the agreements related to the TX-RX distance determination. 
Text proposals endorsed in [100e-NR-5G_V2X_NRSL-PHY_Procedure-03] are enclosed.
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