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Introduction
This document presents the summary of email discussion/approval [100b-e-NR-UEFeatures-V2X-04] during RAN1 #100bis-e. According to the Chairman’s Notes:
	[100b-e-NR-UEFeatures-V2X-04] Email discussion/approval of Proposals {3, 4, 5, 8, 11, 12, 13, 14, 15, 16, 17}– focusing on the medium priority parts -  in R1-2001867, dates TBD – Ralf (ATT)


The following was discussed and agreed during RAN1 #100bis-e within the scope of [100b-e-NR-UEFeatures-V2X-04] “Email discussion/approval of Proposals {3, 4, 5, 8, 11, 12, 13, 14, 15, 16, 17}– focusing on the medium priority parts -  in R1-2001867” [1].
Summary of Email Approval [100b-e-NR-UEFeatures-V2X-04]
The Appendix in Section 5 shows the current state of the V2X Rel. 16 NR UE feature list. While some high priority items remain (FGs 15-3x, 15-10a, 15-19, 15-24), this email discussion/approval shall focus on the medium priority aspects per the definition from [1] below:
· High priority:
· Any change to the number of rows, i.e., deletion of rows, merging of rows, splitting of rows …
· Medium priority:
· Any change to a component that impacts signalling design, e.g., because the component requires candidate values to be signalled incl. {enabled, disabled}
· Any change to the type 
· Any change to xDD/FRx differentiation 
· Any change to whether the gNB to know if the feature is supported
· Any change to whether capability exchange between UEs (V2X only) is applicable
· Any change to a note that impacts signalling design, e.g., because the component requires candidate values to be signalled incl. {enabled, disabled} 
· Low priority: 
· Any change to a component that does not impact signalling design
· Any change to a note that does not impacts signalling design
· Any change to whether a feature group is mandatory or optional
· Any change to consequences if a feature is not supported by a UE
· Any change to prerequisite feature groups for a feature
For each proposal/row/FG of the 5G V2X Rel. 16 NR UE feature list, a table (blue) is provided in this section for companies to provide their comments on medium priority items towards finalizing all ASN.1 impact by the conclusion of RAN1 #100bis-e. 
High priority feature groups transparent to pre-configuration versus Uu configuration

Proposal: Introduce independent FG for sensing and remove from 15-3(a)
	15-3x
	Sensing
	1) UE is capable of performing sensing
	At least one of 15-3, 15-3a
	Yes
	No
	
	Per band
	N.A.
	N.A
	N.A
	
	Optional with capability signaling



	Company
	Comments/Questions/Suggestions

	Panasonic
	Our current view is this FG is not necessary from following reasons.
- The operation without sensing but only to rely on exceptional pool could make the exception usage difficult/congestion when such sensing non-capable UEs are increased.
- From forward compatibility perspective, pedestrian UEs would require more differentiation than Rel.16 UEs including how the resource are used/received. Therefore, the UEs just not having sensing would not be compatible.
- If purely relying on mode 1 is intended, to indicate not to support FG 15-3 would be sufficient.

	OPPO
	As commented several times and during conference calls, the sensing operation is an integral part of resource allocation in mode 2. Without it everything falls apart from initial resource selection, re-evaluation to pre-emption. It should be noted that the use of exceptional resource pool in sidelink is intended exactly as the name suggests to be used only in exceptional circumstances, e.g. during cell handover before a UE is able to obtain resource pool configuration information from the target cell. Therefore, it is excepted only very few UEs will be transmitting using the exceptional pool. If this pool is to be widely used by PUEs in a crowded area like surrounding a football stadium or outside a concert hall, it will actually create significant interference to each other. Therefore, the use of exceptional pool without needing to perform the sensing operation before transmission should not be considered as a normal operational case for PUEs to reduce power consumption. Furthermore, if this capability is defined now in R16 (even if making it mandatory or a BFG), it could actually be more confusing than helpful when we define UE capability in R17, as we will consider not only no/partial sensing to reduce power consumption, but also other mechanisms such as SL-DRX among other that are already captured in the approved WID. All in all, it is best to reconsider this aspect at the end of R17 by taking into account of all defined power saving features during the WI.

	Huawei, HiSilicon
	The possibility of R16 NR sidelink without sensing would need further evaluation of what the RAN1 and RAN2 specification impacts would be. If that can be worked out by the proponent companies, it may then be practical to decide if it is easy to support.

	Qualcomm
	Sensing is required for Rel-16 UEs. Even if the feature is separately listed, it would still be required for V2X UEs using Mode 2

	Ericsson
	Sensing is an integral part of Rel. 16 operation. Our preference is to delete the row. In case, it is defined as separate row, it should be basic feature group. 

	Apple
	It is unnecessary for UE to report this capability to gNB. UE can report this capability to a peer UE. 

	NTT DOCOMO
	We have same view with several companies: this row is unnecessary. Rel-17 signaling can discuss in Rel-17, not in Rel-16.



Working assumption (FG 15-18): Agree on FG 15-18 as shown below:
	15-18
	Support of rank 2 transmission
	1) UE additionally supports rank 2 PSSCH transmission
	[At least one of 15-2 and 15-3]
	FFS
	FFS
	UE supports rank 1 PSSCH transmission only.
	Per band
	 N.A.
	N.A.
	N.A.
	
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Panasonic
	Our current view is this FG is necessary because to mandate rank 2 transmission in all bands requires to have specific antenna setting for spatial isolation in all NR-V2X bands. To mandating rank 2 in certain higher frequency band can be considered based on regional decision if necessary. As similar to NR V2X usage written in NR WI (RP-19172), it should be up to the regional regulators and the stakeholders involved (i.e. Car OEMs and automotive ecosystem in general) to decide on what is mandatory usage.

	OPPO
	OK with this. This should be reported to both the network and other sidelink UE.

	Huawei, HiSilicon
	For the first FFS, our view is that no reporting to the gNB is needed. This can be addressed in [100b-e-NR-UEFeatures-V2X-02]. For the second FFS, we think it should “No”. The TX UE rank capability does not impact the RX UE behavior. Even for the CSI calculation, the RX UE does not derive the RI based on the capability of the TX UE.

	Qualcomm
	UE does not need to report this capability: gNB cannot control transmission rank, receiver UE cannot control rank transmission.



FL Proposal 14 (15-19 Support of rank 2 reception)
	15-19
	Support of rank 2 reception
	1) UE additionally supports rank 2 PSSCH reception
	[15-1]
	FFS
	FFS
	UE supports rank 1 PSSCH reception only.
	Per band
	 N.A.
	N.A.
	N.A.
	
	[Optional with capability signalling] 



	Company
	Comments/Questions/Suggestions

	Panasonic
	Our current view is this FG is necessary because to mandate rank 2 reception in all bands requires to have specific antenna setting for spatial isolation in all bands supporting NR-V2X. To mandating rank 2 in certain higher frequency band can be considered based on regional decision if necessary. As similar to NR V2X usage written in NR WI (RP-19172), it should be up to the regional regulators and the stakeholders involved (i.e. Car OEMs and automotive ecosystem in general) to decide on what is mandatory usage.

	OPPO
	We prefer to include this as a component in 15-1. If this is defined as a separate FG in 15-19, then we should discuss making this to be a basic FG. This should be reported to both the network and other sidelink UE.

	Huawei, HiSilicon
	For the first FFS, there is no need to report to gNB because gNB does not fully control the TX UE’s scheduling. This can be addressed in [100b-e-NR-UEFeatures-V2X-02]. The second FFS should be “Yes”. This is because only by capability signalling between UEs, the TX UE might transmit with 2 ranks, if supported. For this purpose, the square brackets on capability signaling would be removed.

	Qualcomm
	We support to have this as an optional feature
UE does not need to report this capability to network: gNB cannot control transmission rank.
UE needs to report this to other UEs.

	Ericsson
	We support to have this as an optional feature. 

	Apple
	It is unnecessary for UE to report this capability to gNB. UE can report this capability to a peer UE. 

	NTT DOCOMO
	We are fine with this as an optional feature.



FL Proposal 10 (15-10a 256QAM)
Alt. 1: delete 15-10a
Alt. 2: 
	15-10a
	FFS: 256QAM sidelink reception
	1) UE can receive PSSCH with 256QAM in NR sidelink
	15-1
	Yes
	Yes
	UE supports QPSK, 16QAM, and 64 QAM for reception only.
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Panasonic
	Our current view is this FG is necessary because to mandate 256QAM in all bands requires lower receiver EVM in all bands supporting NR-V2X. To mandating this can be considered based on regional decision if necessary. As similar to NR V2X usage written in NR WI (RP-19172), it should be up to the regional regulators and the stakeholders involved (i.e. Car OEMs and automotive ecosystem in general) to decide on what is mandatory usage. Or it can be discussed in RAN4.

	OPPO
	We prefer to include this as a component in 15-1. If this is defined as a separate FG in 15-10a, then we should discuss making this to be a basic FG.

	Huawei, HiSilicon
	Support Alt. 1. We need to consider the forward compatibility for the same resource pool for future release. If instead an LS is sent to RAN4, this point should be included to guide them when they set requirements.

	Qualcomm
	Alt. 2. Mandating 256-QAM is up to RAN4. It also has significant impact on implementation cost.

	Ericsson
	Alt. 1. 



Agreement (15-23): The following FG will be defined in the V2X NR UE feature list   
	15-23
	Support of open loop SL power control and RSRP report
	1) Support sidelink pathloss based open loop power control and RSRP report in case of unicast
	FFS
	FFS
	Yes
	
	Per band
	 N.A.
	N/A
	N.A.
	
	Optional with capability signalling
FFS: whether this FG will be a basic VUE FG


WA: This FG is a basic UE FG [at least] for UEs supporting mode 1
Note1: RAN1 will decide whether this is a basic FG also for UEs not supporting mode 1 as part of FL Proposal 1. It will be indicated to RAN2 that this discussion is 
          on-going if FL Proposal 1 is not agreed by the time the LS is sent (or any LS thereafter)  
Note2: The existence of this FG cannot be construed as guidance as to whether this FG should be a basic UE FG or not for UEs not supporting mode 1
Note3: The FFS “whether this FG will be a basic UE FG” will be aligned across all V2X rows 
Note4: The existence of this FG cannot be construed as guidance for other V2X FGs

	Company
	Comments/Questions/Suggestions

	OPPO
	There are two different pathloss-based open loop power control, one is SL pathloss based for unicast and the other one is DL pathloss based for mode 1 and mode 2. If basing on the current component description, it refers only to the SL pathloss based one for unicast. Then it should be independent to mode 1 operation, as it would also be applicable in mode 2. So, either this WA should be removed or adding the DL pathloss based OLPC to this FG. We think it is more appropriate to add the DL pathloss based OLPC in 15-2 (mode 1 Tx) and 15-3 (mode 2 Tx) as a basic FG when UE is configured by NR Uu. Therefore, the above WA for this 15-23 should be removed.

	Huawei, HiSilicon
	The only open issue is the WA. We suggest evaluating the WA once the content of Mode 2-related FGs is settled.

	Qualcomm
	The UE needs to report this feature to other UEs

	NTT DOCOMO
	We would like to clarify whether this FG includes downlink pathloss based OLPC or not.



FL Proposal 17 (15-24 multiple synchronization references)
Alt. 1: Delete 15-24
Alt. 2:
	15-24
	FFS: Support of multiple synchronization references
	[1) UE can support sidelink reception using up to A synchronziaion references in a carrier/BWP.]
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	UE supports only a single synchronization reference in a carrier/BWP.
	Per band
	N.A.
	N.A.
	N.A.
	Component-1 candidate value set: {1, 2, 3, 4}
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Panasonic
	Our view is this FG is not necessary. For Rel.16 UE, only one synchronization reference should be clearly specified. 

	OPPO
	This should be supported as a basic FG as it is needed at least for UEs in OOC (in bands by preconfiguration) to be able to sync based on GNSS and S-SSB con-currently with different timings.

	Huawei, HiSilicon
	Support Alt. 2. And we suggest to change the FG name into “Number of tx and rx timings” since we have the similar FG in LTE-V2X as v2x-numberTxRxTiming-r14. And the description of component 1) should be also modified as “This parameter indicates the number of multiple reference TX/RX timings in a BWP/carrier for V2X sidelink communication.” To reflect the true purpose. 
What we would like to understand is the impact if this FG is not defined. E.g., each RX resource pool can be configured with a sync reference, and there can be up to 16 RX resource pools. How many different references is the system (network or pre-configuration) allowed to use if this FG is not defined? Does it imply that all such resource pools have the same source, even if some are under asynchronous gNBs, or some under gNB and some under eNB, or GNSS, etc.? Note that LTE-V2X defines a similar capability, and not as a part of D2D. If RAN1 takes the direction that all UEs have a single reference for synchronization for all purposes (i.e. all resource pools, all network sources, all GNSS are synchronous by assumption), this has impacts on other WGs which they need to be informed of. To us, it seems practical to define this feature, and it implies little RAN1 effort. Candidate values of component-1 set: {1, 2, 3, 4}.

	Qualcomm
	This feature was not discussed in detail in RAN1 and no procedure was defined. It also has very high implementation complexity
We think it should be removed and the number of synchronization references set to 1 per carrier.

	Ericsson
	We are fine having this as a row if it is defined from RX perspective without spec impact. Clarification on the definition of this feature is necessary.

	LGE
	Support of multiple synchronization references is not likely to be a part of Rel-16 considering no progress so far in RAN1, 2, 4. We propose Alt 1 and consider this issue in a later release.

	Apple
	Since R16 RAN1 did not discuss this feature, Alt 1 is preferred and UE supports only a single synchronization reference.



High priority feature groups potentially not transparent to pre-configuration versus Uu configuration

Agreement (15-1): The following is considered the baseline for further discussion of 15-1 “receiving NR sidelink”
	15-1
	Receiving NR sidelink 
	1) UE can receive NR PSCCH/PSSCH. Up to [A] sidelink processes are supported.
2) UE can receive [X] PSCCH in a slot.
3) UE can decode [Y] RBs per slot (FFS: counting both PSCCH and PSSCH).
4) UE supports reception based on the normal 64QAM MCS table [and 256QAM MCS table in FR1].
5) UE supports PT-RS reception in FR2.
FFS: 6) The UE can receive [Z] total number of soft channel bits in a slot.
[7) UE supports 2 receive antennas.]
8) UE can receive using the subcarrier spacing it reports.
FFS: 9) CP length
10) Supports 14-symbol SL slot with DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
[11) UE can receive PSSCH with 256QAM in NR sidelink]
12) UE can receive using 30 kHz subcarrier spacing in FR1, FFS FR2
	None
	FFS
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 8 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 12 is required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Component-2 candidate value set: {value1, value2, …}
FFS: whether to report different value for each SCS indicated in component-8

Component-3 candidate value set: {value1, value2, …}
FFS: whether to report different value for each SCS indicated in component-8

FFS: Component-6 candidate value set: {value1, value2, …}

Component-8 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-8 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
FFS: whether to mandate an SCS.

Candidate values for A are {value1, value2 …}

	Optional with capability signaling. For UE supports NR sidelink, UE must indicate this FG is supported.




· Note: This means this FG will not be split as proposed in R1-2001867

	Company
	Comments/Questions/Suggestions

	Panasonic
	The case of the configuration by NR Uu is not required should be limited to the case where the band is not owned by the Mobile Network Operator. It should not be the case the band is used only for PC5. 
V2X con-current operating Band described Table 5.2E-1 in TS38.101-1 in R4-2002788 is the case UE is operating band n71 and n47 simultaneously. The band n71 would be operator owned band and the band n47 is not owned by the operator with our knowledge. In this case, configuration by Uu is not possible as band n47 is not owned by the band owner of n71. Following examples illustrate the difference. 
Case 1: UE supports band X and band Y as V2X con-current operating Band. The band X of Uu is owned by the operator A. The band Y of PC5 is ITS dedicated band not owned by the operator A. The configuration by NR Uu is not required for band Y of PC5.
Case 2: UE supports band X and band Y as V2X con-current operating Band. The band X of Uu and the band Y of PC5 are both owned by the operator A. The configuration by NR Uu to band Y of PC5 should be supported.
Case 3: UE supports band X as V2X operating Band. The band X are used for both Uu and PC5 and owned by the operator A. The configuration by NR Uu to band Y of PC5 should be supported.
If RAN4 shows the difference of above usage in the table 5.2E-1 in TS38.101-1, we are ok but RAN1 is not the place to determine how RAN4 describes their specification. 

On 15-1 component 7 of "UE supports 2 receive antennas", the aim may be the linkage to "Vehicular UE" defined in TS38.101 of the description of "four Rx antenna ports shall be the baseline for this operating band, except for two Rx vehicular UE", where vehicular UE is defined as following. Although we envisage some linkage with Vehicular UE, our proposal is this to be discussed in RAN4 including sidelink capable UE is always vehicular UE or not. Therefore, we propose this component 7 in 15-1 is to be handed in RAN4.
Vehicular UE: A UE embedded in a vehicle, permanently connected to an embedded antenna system that radiates externally for NR operating bands.
NOTE:               Vehicular UE does not refer to other UE form factors placed inside the vehicle.

	OPPO
	Component 4 and 11 (256QAM MCS table and reception of 256QAM), this should be supported at least in FR1.
Component 7 (2 Rx), 2 receive antennas should be supported. Square brackets [ ] should be removed.
Component 8 (SCS when configuration by NR Uu), it should be clarified that “UE can receive using the subcarrier spacing as configured for NR UL”
Component 12 (SCS for preconfiguration), this should be clarified for NR SL by preconfiguration only.

	Huawei, HiSilicon
	For component 3), we support counting both PSCCH and PSSCH. In LTE, when the UE support detecting 20 PSCCH, the detected number of PRB equals to 136. This kinds of calculation includes both PSSCH and PSSCH taking accounting both the complexity in PSCCH and PSSCH. We think the same way should be reused to NR-V2X to reflect the UE complexity when blindly decodes the PSCCH and related PSSCH.
For the CP length, our understanding is only related with 60kHz SCS, we think if can be combined to Component-8, e.g. {60 kHz, ECP}
Component 4) should be confirmed after the decision of Proposal 10 (15-10a 256QAM) is made.
Component 7) should be removed, the relevant point is the supported rank of tx/rx the device supports, which is captured by FG 15-18, 15-19, while the number of physical antennas on a device should not be part of the capability assumptions (it is always unknown to 3GPP specs).
Component 10) When supporting 14 symbol PSSCH it makes sense to support all the associated DMRS patterns. There is a capability elsewhere 
Component 11) should be confirmed after the decision of Proposal 10 (15-10a 256QAM) is made.
Component 12) we agree with it.

	Qualcomm
	Component 6 is not needed
256-QAM is being discussion separately.
Support all DMRS patterns for 12 and 9 symbol PSSCH. No need to fragment the system.

	MediaTek
	Component 6) can be part of UE category discussion.
Component 10) is needed. The other patterns should be up to UE capability reported in 15-22. Otherwise, the UE implementation is quite complicated. So far there is no guidance/rules defined on how to select the patterns, which is difficult for UE performing the channel estimation. In principle, DMRS pattern is selected depending on the Doppler spread. However, it is unknown for the Tx UE due to lack of such signaling for feedback. Then for broadcast/groupcast transmission, the only way is to use the conservative patterns, i.e., {12,4} or {9,3}. For unicast, the signaling exchange is supported so that it can be up to UE capability based on signaling exchange. Definitely, we can’t support all DMRS patterns (up to 34 patterns!) for reception.

	Ericsson
	Component 8 needs to be updated as discussed in online session. Similar note should be added for component 10 as discussed in online session. 

	LGE
	For component 8, support all DMRS patterns for 12 and 9 symbol PSSCH. In general, we think that a UE shall support all the DM RS patterns defined for the PSSCH symbol length it supports. Otherwise, unnecessary fragmentation will happen and another FG needs to be defined to indicate the set of supported DM RS pattern.

	Apple
	Component 6 should be removed. The number of soft channel bits depends on implementation.
Component 9: CP length is connected with subcarrier spacing. We could combine it with Component 8.  “UE can receive using the subcarrier spacing and CP length it reports.”
Component 11: 256-QAM sidelink reception will be under RAN4 discussion, so we prefer to remove it from this component. 

	NTT DOCOMO
	For component 10, all DMRS patterns for 12 symbol and 9 symbol PSSCH should be mandated.



Agreement (15-3): The following is considered the baseline for further discussion of 15-3 transmitting NR sidelink mode 2:
	15-3
	Transmitting NR sidelink mode 2 
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by [NR Uu or] preconfiguration. Up to [B] sidelink processes are supported.
2) UE supports transmission based on the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
[4) UE can perform sensing and resource allocation operations.]
[5) UE supports rank 1 PSSCH transmissions.]
6) UE can transmit using the subcarrier spacing it reports for FG 15-1.
FFS: 7) CP length
8) Supports 14-symbol SL slot with [FFS: all] DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
9) default SCS with pre-configuration: 30 kHz with normal CP: [operator managed] same as Rel. 15 Uu
10) UE can transmit using 30 kHz subcarrier spacing in FR1, FFS FR2

	15-1
	FFS
	No
	
	Per band

	N.A.
	N.A.
	N.A.
	Note: Random selection in the exceptional pool is supported.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

This is the basic FG for sidelink in ITS spectrum where gNB is not defined and optional FG for licensed spectrum where gNB is defined

[Note: Component 5 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1]

Note: Component 6 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 10 is required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

	Optional with capability signalling
For UE supports NR sidelink, for UE supports NR sidelink in ITS spectrum where gNB is not defined, UE must indicate this FG is supported, UE must indicate this FG is supported.

Candidate values for B are {value1, value2 …}


· Note: This means this FG will not be split as proposed in R1-2001867

	Company
	Comments/Questions/Suggestions

	Panasonic
	On the usage of 38.101-1 Table 5.2E-1, same comment in 15-1 is applied here.
On component 5 UE supports rank 1 PSSCH transmissions, probably typo of rank 2 transmission. As written in 15-18, our view is this should not be included here.


	OPPO
	One additional component “DL pathloss based open loop power control” should be included when mode 2 is configured by NR Uu.

	Huawei, HiSilicon
	Component 5) this should be obvious if the UE does not indicate rank 2 capability. The component does not really need to be included.
Component 7) For the CP length, our understanding is that the support of {NCP} and {60kHz, ECP} can be a part of 9) and 10) is a better way.
Component 8) We think all DMRS patterns should be supported since it benefits to adapt different speeds, and SCI already support the indication. 
Component 9) we agree with this proposal, adjusted to include ECP from component 7.

	Qualcomm
	Support all DMRS patterns for 12 and 9 symbol PSSCH. No need to fragment the system
This is the basic FG for sidelink in ITS spectrum where gNB is not defined and optional FG for licensed spectrum where gNB is defined
For UE supports NR sidelink, for UE supports NR sidelink in ITS spectrum where gNB is not defined, UE must indicate this FG is supported, UE must indicate this FG is supported.

	MediaTek
	We prefer only supporting {12, 4}, {9, 3}. As a compromise, OK to only support patterns for 12 and 9 symbol PSSCH for transmission as proposed by Qualcomm.

	Ericsson
	It should be mark as basic feature group.

	LGE
	Support all DMRS patterns for 12 and 9 symbol PSSCH. In general, we think that a UE shall support all the DM RS patterns defined for the PSSCH symbol length it supports. Otherwise, unnecessary fragmentation will happen and another FG needs to be defined to indicate the set of supported DM RS pattern.

	Apple
	Component 7: CP length is connected with subcarrier spacing. We could combine it with Component 6.  “UE can transmit using the subcarrier spacing and CP length it reports for FG 15-1.”

	NTT DOCOMO
	For component 8, all DMRS patterns for 12 symbol and 9 symbol PSSCH should be mandated.



Working assumption (15-4): The following is considered the baseline for further discussion of 15-4 synchronization source):
	15-4
	Synchronization sources for NR sidelink
	1) UE can receive S-SSB in NR sidelink if it supports 15-1.
2) UE can transmit S-SSB in NR sidelink if it supports 15-2 or 15-3.
3) UE supports GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to false.
4) UE can transmit or receive NR sidelink based on the synchronization to an gNB
5) UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
6) UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to true.

	At least one of 15-1, 15-2, 15-3
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 4 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1


Note: Component 5 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1


Note: Component 6 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.


· Note: This means this FG will not be split as proposed in R1-2001867

	Company
	Comments/Questions/Suggestions

	Panasonic
	On the usage of 38.101-1 Table 5.2E-1, same comment in 15-1 is applied here.
This FG should be always "supported" when UE support FG 15-1 and/or 15-3.

	Huawei, HiSilicon
	We understand confirming or not WA will be handled in V2X-features-03.

	Qualcomm
	Agree with the proposal



FL Proposal 11 (15-11 PSFCH format 0)
	15-11
	PSFCH format 0 
	1) UE can transmit and receive NR PSFCH format 0
2) UE can receive [N] PSFCH(s) in a slot.
3) UE can transmit [M] PSFCH(s) in a slot.
4) UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1. [FFS: move to 15-2 or to new FG 15-11a]
	At least one of 15-1, 15-2, 15-3
	Yes
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 4 is not required to be supported in a band indicated with the PC5 interface in 38.101-1 Table 5.2E-1
	Optional with capability signalling
FFS: For UE supports NR sidelink, UE must indicate this FG is supported.

ALT 1) Candidate values for N are {5, [10,] 15, [20,] 25, [30,] 35, [40,] 45, 50 }
ALT 2) Candidate values for N are {32, 64}

Candidate values for M are {1, 4, 8, 16}


· Note: This means this FG will not be split as proposed in R1-2001867

	Company
	Comments/Questions/Suggestions

	Panasonic
	On the usage of 38.101-1 Table 5.2E-1, same comment in 15-1 is applied here.
This FG should be supported to indicate whether to support this feature. 

	OPPO
	Component 4 is clearly applicable for SL operation in mode 1 only, therefore, this should be moved to 15-2. If this FG is to be made as a basic FG, then we suggest to move the individual component to 15-1/2/3.

	Huawei, HiSilicon
	We agree with this FG. For the candidate values for N, support Alt. 2 {32, 64}. For M, support {1, 4, 8, 16}

	Qualcomm
	This is a primary enhancement in NR sidelink and should be supported by all UEs. 
Feedback is also supported for groupcast where there is no capability reporting:
· FFS: For UE supports NR sidelink, UE must indicate this FG is supported.
M = 5 should be included.
It should be clarified whether Components 2 and 3 refer to RBs with PSFCH or PSFCH resources.
This is a basic feature and shouldn’t be reported to other UEs
This is a basic feature and doesn’t need to be reported to gNB

	MediaTek
	Component 4 can be only applied for Mode 1 capable UEs so that it can be moved to 15-2.

	Apple
	We do not support to move it to 15-2, which makes the 15-11 as a pre-requisite FG for 15-2. 



Medium/low priority feature groups 

FL Proposal 4 (15-2 transmitting NR sidelink mode 1)
	15-2
	Transmitting NR sidelink mode 1 scheduled by NR Uu
	1) UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to [8] configured grants can be configured for a UE. Up to [C] sidelink processes are supported.
2) UE supports transmission based on the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can monitor DCI format 3_0 for NR sidelink dynamic scheduling and configured grant type 2.

6) UE can transmit using the subcarrier spacing it reports.
FFS: 7) CP length
8) Supports 14-symbol SL slot with DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
	
	Yes
	No
	
	Per band

	N.A.
	N.A.
	N.A.
	Note: Random selection in the exceptional pool is supported.

This is the basic FG for sidelink in licensed spectrum where gNB is defined operating on or managing that spectrum and optional FG otherwise for ITS spectrum where gNB is not defined.

Component-6 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-6 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
FFS: whether to mandate an SCS.
	Optional with capability signalling
For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.

Candidate values for C are {value1, value2 …}



	Company
	Comments/Questions/Suggestions

	Panasonic 
	This FG should be supported to indicate whether to support this feature.

	OPPO
	One additional component for “Support downlink pathloss based open loop power control” should be added.

	Huawei, HiSilicon
	We support this FG. For the CP length, we think the support of {NCP} and {60kHz, ECP} can be a part of 6).
For FFS: whether to mandate an SCS, we don’t think mandate an SCS is required. Since sidelink is fully controlled by Uu, it can report its capabilities to Uu, there is no reason to have a default a SCS in this case.

	Qualcomm
	Mode 2-only operation in licensed spectrum without Mode 1 operation should also be supported
· This is the basic FG for sidelink in licensed spectrum where gNB is defined operating on or managing that spectrum and optional FG otherwise for ITS spectrum where gNB is not defined.
· For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported

	MediaTek
	Support of OLPC can be added.

	Intel
	Support w/ DL pathloss based OLPC for SL being added as component
Add SL HARQ feedback on Uu

	Ericsson
	Component 6  and 8 needs to be updated as 15-1 and 15-3. 

	Apple
	Component 7: CP length is connected with subcarrier spacing. We could combine it with Component 6.  “UE can transmit using the subcarrier spacing and CP length it reports.”

	NTT DOCOMO
	We support this FG. Component 8 should be aligned with 15-1/15-3 if they are updated.

	vivo
	Support that OLPC based on DL pathloss should be added.



FL Proposal 7 (15-5 sidelink congestion control)
	15-5
	Sidelink congestion control
	1) UE can report CBR measurement to gNB when operating in Mode 1 (FFS: delete component 1) 
2) UE can adjust its radio parameters based on CBR measurement and CRlimit.
3) UE can process CBR and CR within the time it indicates
	15-1 and at least one of 15-2 and 15-3
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	Component-3 candidate value set
{Congestion process time 1, Congestion process time 2} where
Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.
Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Panasonic
	This FG should be supported to indicate whether to support this feature.

	Huawei, HiSilicon
	We support this FG and component 1) without the “when operating in Mode 1” .
CBR is important both for mode 1 and mode 2, and more important for mode 2. Even for OoC mode 2, CBR is still needed. E.g. in 36.331, there are signaling for OoC as SL-CBR-PreconfigTxConfigList-r14. And the current 38.331 also include pre-configuration signaling ‘SL-CBR-CommonTxConfigList-r16’.

	Qualcomm
	Reporting to gNB is needed only if Component 1 is kept; otherwise, there is no need to report to gNB
Congestion control can be performed by UEs operating in Mode 2 as well

	Futurewei
	The CBR measurement should also be for when operating in mode 2
Consider having this FG as mandatory for UEs doing NR V2X since the system cannot really operate without congestion control, especially for mode 2

	Intel
	Report of CBR to gNB is a separate FGh

	LGE
	CBR report to gNB is necessary for mode 2 as well. gNB needs to know the congestion situation in the resource pool it configured so that it can decide whether to adjust any parameter (e.g., pool size, TX power parameter, etc.). Delete component 1 or delete the red text “when operating in Mode 1”

	vivo
	Agree with Panasonic.



FL Proposal 8 (15-6 in-device coexistence)
	15-6
	Short-term time-scale TDM for in-device coexistence
	1) Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception
	At least one of 15-1, 15-2, 15-3
	No
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	FFS whether a set of candidate values need to be defined for the time required for the inter-RAT conflict resolution
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Panasonic
	This FG should be supported to indicate whether to support this feature.

	Huawei, HiSilicon
	As we have said earlier, this FG is already agreed to be an optional UE capability:RAN1#98bis:
Agreements [98b-NR-18]:
· UE reports its capability to the network of whether it supports short-term time scale TDM solutions.
· Resource allocation related information is not reported to other RAT.
The FFS part has also already been settled as up to UE implementation: 
Agreements:
· For Tx/Rx overlap, 
· If packet priorities of both LTE and NR sidelinks are known to both RATs prior to time of transmission/reception (subject to processing time restrictions), then the packet with a higher relative priority is transmitted/received 
In case the priorities of LTE and NR sidelink packets are the same, then it is up to UE implementation as to which packet is transmitted/received

	Intel
	Support. Cross RAT communication delay needs to be added/defined

	LGE
	We have different understanding about Huawei’s comment on the FFS part. What is up to UE implementation is how to deal with two packets with the same priority in the two RATs. The agreement Huawei referenced includes “subject to processing time restrictions” and this time restriction needs to be specified in order to check whether the UE is compliant with its reported capability. We can consider a single value for it or a set of candidates.

	vivo
	For the FF part, a set of candidate values are needed for the scheduler, so that the network can aware that any scheduling subject to a specific processing time restriction will be proper handled. This is somewhat similar to the scheduling restriction time between cell groups defined for NR-DC. 
The same set of values of “X” in feature 15-7 (Transmitting LTE sidelink mode 3 scheduled by NR Uu) can be reused for defining the inter-RAT conflict resolution time in feature 15-6.



FL Proposal 9 (15-9 transmitting LTE sidelink mode 4)
	15-9
	Transmitting LTE sidelink mode 4 configured by NR Uu or preconfiguration
	1) UE can be configured over NR Uu or preconfiguration for LTE sidelink mode 4 operation..
	
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Panasonic
	This FG should be supported to indicate whether to support this feature.

	Huawei, HiSilicon
	We support this FG.

	Intel
	Support FG

	vivo
	Support this FG.



FL Proposal 12 (15-14 sidelink CSI report)

	15-14
	Sidelink CSI report
	1) UE can transmit and receive sidelink CSI-RS with 1 or 2 antenna port(s).
2) UE supports RI and CQI feedback on sidelink.
	15-1 and at least one of 15-2 and 15-3
	No
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	FFS: This is the basic FG for NR sidelink
	Optional with capability signalling.



	Company
	Comments/Questions/Suggestions

	Panasonic
	This FG should be supported whether to indicate the support this feature.

	Huawei, HiSilicon
	Support this FG and conclude the FFS in the positive. We think SL CSI is one of the key design to improve the sidelink reliability and efficiency compared to LTE V2X. Unicast in Rel-16 needs to be ensured of a sufficient level of basic support, even if a particular feature within it is not applicable to groupcast/broadcast.
Also, note that for NR UE, the “2-32 Basic CSI feedback” feature is mandatory without capability signalling. We should reuse the relevant aspect of NR Uu design to enhance the performance of NR sidelink. As a result, there is no need to exchange the capability between NR UEs.

	Qualcomm
	CSI reporting is for unicast only and requires PC5-RRC configuration. There is no need to mandate this feature:
FFS: This is the basic FG for NR sidelink

	MediaTek
	It should be optional.

	Intel
	CSI reporting should be optional and subject to PC5-based capability exchange in unicast.

	Apple
	We do not think this is basic FG. This FG does not need to report to gNB. 



FL Proposal 15 (15-22 less than 14 symbols)
	15-22
	Support of SL slot less than 14 consecutive symbols
	1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols and the corresponding DMRS patterns it reports.
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	UE supports SL only in a SL slot configured with 14 consecutive symbols.
	Per band
	 N.A.
	N/A
	N.A.
	The component-1 candidate value set can be DRMS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {{12,2},{12,1}, {11,4},{11,3},{11,2}, {10,4},{10,3},{10,2}, {9,2},{8,3},{8,2},{7,2},{6,2}, {5,2}}
	Optional with capability signalling



	Company
	Comments/Questions/Suggestions

	Panasonic
	This FG should be supported to indicate whether to support this feature. If this FG is not supported, the case of 14 symbols and the case of 14 symbols with PSFCH should be supported by the basic feature group. The corresponding all DMRS patterns should be supported. 

	Huawei, HiSilicon
	We wonder if this FG has become confused. Is the intention to allow reporting of which numbers of symbols for PSSCH are supported, together with which of the associated DMRS patterns for each of them? In that case, the FG needs some restructuring; or at least the intention clarifying.
The FG name would be more precise as “Support of fewer than 14 consecutive sidelink symbols in a slot”, i.e. the slot length is not changing, only the SL allocation within it.

	Qualcomm
	All DMRS patterns applicable to a reported slot size should be supported.
· 1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols and the corresponding DMRS patterns it reports.
· 2) UE supports all applicable DMRS patterns for the number of consecutive Sl symbols it reports

	MediaTek
	As commented in 15-1, there are total 34 DMRS patterns which are challenging for UE implementation/optimization. So the additionally supported SL symbols and DMRS patterns should be up to UE reporting. 

	Intel 
	Support

	Ericsson
	This should be a basic feature group for bands with Uu + PC5. 

	LGE
	Agree with Qualcomm.

	vivo
	Support this FG, as well as all the applicable DMRS pattern.



Conclusions
[bookmark: _GoBack]The email discussion was closed without agreements. 
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Appendix

	15-1
	Receiving NR sidelink 
	1) UE can receive NR PSCCH/PSSCH. Up to [A] sidelink processes are supported.
2) UE can receive [X] PSCCH in a slot.
3) UE can decode [Y] RBs per slot (FFS: counting both PSCCH and PSSCH).
4) UE supports reception based on the normal 64QAM MCS table [and 256QAM MCS table in FR1].
5) UE supports PT-RS reception in FR2.
FFS: 6) The UE can receive [Z] total number of soft channel bits in a slot.
[7) UE supports 2 receive antennas.]
8) UE can receive using the subcarrier spacing it reports.
FFS: 9) CP length
10) Supports 14-symbol SL slot with DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
[11) UE can receive PSSCH with 256QAM in NR sidelink]
12) UE can receive using 30 kHz subcarrier spacing in FR1, FFS FR2
	None
	FFS
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 8 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 12 is required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Component-2 candidate value set: {value1, value2, …}
FFS: whether to report different value for each SCS indicated in component-8

Component-3 candidate value set: {value1, value2, …}
FFS: whether to report different value for each SCS indicated in component-8

FFS: Component-6 candidate value set: {value1, value2, …}

Component-8 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-8 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
FFS: whether to mandate an SCS.

Candidate values for A are {value1, value2 …}

	Optional with capability signaling. For UE supports NR sidelink, UE must indicate this FG is supported.



	15-2
	Transmitting NR sidelink mode 1 scheduled by NR Uu
	1) UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to [8] configured grants can be configured for a UE. Up to [C] sidelink processes are supported.
2) UE supports transmission based on the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can monitor DCI format 3_0 for NR sidelink dynamic scheduling and configured grant type 2.

6) UE can transmit using the subcarrier spacing it reports.
FFS: 7) CP length
8) Supports 14-symbol SL slot with DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
	
	Yes
	No
	
	Per band

	N.A.
	N.A.
	N.A.
	Note: Random selection in the exceptional pool is supported.

This is the basic FG for sidelink in licensed spectrum where gNB is defined operating on or managing that spectrum and optional FG otherwise for ITS spectrum where gNB is not defined.

Component-6 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-6 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
FFS: whether to mandate an SCS.
	Optional with capability signalling
For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.

Candidate values for C are {value1, value2 …}

	15-3
	Transmitting NR sidelink mode 2 
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by [NR Uu or] preconfiguration. Up to [B] sidelink processes are supported.
2) UE supports transmission based on the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
[4) UE can perform sensing and resource allocation operations.]
[5) UE supports rank 1 PSSCH transmissions.]
6) UE can transmit using the subcarrier spacing it reports for FG 15-1.
FFS: 7) CP length
8) Supports 14-symbol SL slot with [FFS: all] DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
9) default SCS with pre-configuration: 30 kHz with normal CP: [operator managed] same as Rel. 15 Uu
10) UE can transmit using 30 kHz subcarrier spacing in FR1, FFS FR2

	15-1
	FFS
	No
	
	Per band

	N.A.
	N.A.
	N.A.
	Note: Random selection in the exceptional pool is supported.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

This is the basic FG for sidelink in ITS spectrum where gNB is not defined and optional FG for licensed spectrum where gNB is defined

[Note: Component 5 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1]

Note: Component 6 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 10 is required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

	Optional with capability signalling
For UE supports NR sidelink, for UE supports NR sidelink in ITS spectrum where gNB is not defined, UE must indicate this FG is supported, UE must indicate this FG is supported.

Candidate values for B are {value1, value2 …}

	15-3x
	FFS: Sensing
	[1) UE is capable of performing sensing]
	At least one of 15-3, 15-3a
	Yes
	No
	
	Per band
	N.A.
	N.A
	N.A
	
	Optional with capability signaling

	15-4
	Synchronization sources for NR sidelink
	1) UE can receive S-SSB in NR sidelink if it supports 15-1.
2) UE can transmit S-SSB in NR sidelink if it supports 15-2 or 15-3.
3) UE supports GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to false.
4) UE can transmit or receive NR sidelink based on the synchronization to an gNB
5) UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.
6) UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to true.

	At least one of 15-1, 15-2, 15-3
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 4 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1


Note: Component 5 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1


Note: Component 6 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.

	15-5
	Sidelink congestion control
	1) UE can report CBR measurement to gNB when operating in Mode 1 (FFS: delete component 1) 
2) UE can adjust its radio parameters based on CBR measurement and CRlimit.
3) UE can process CBR and CR within the time it indicates
	15-1 and at least one of 15-2 and 15-3
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	Component-3 candidate value set
{Congestion process time 1, Congestion process time 2} where
Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.
Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing
	Optional with capability signalling

	15-6
	Short-term time-scale TDM for in-device coexistence
	1) Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception
	At least one of 15-1, 15-2, 15-3
	No
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	FFS whether a set of candidate values need to be defined for the time required for the inter-RAT conflict resolution
	Optional with capability signalling

	15-9
	Transmitting LTE sidelink mode 4 configured by NR Uu or preconfiguration
	1) UE can be configured over NR Uu or preconfiguration for LTE sidelink mode 4 operation..
	
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling

	15-10a
	FFS: 256QAM sidelink reception
	[1) UE can receive PSSCH with 256QAM in NR sidelink]
	15-1
	Yes
	Yes
	UE supports QPSK, 16QAM, and 64 QAM for reception only.
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling

	15-11
	PSFCH format 0 
	1) UE can transmit and receive NR PSFCH format 0
2) UE can receive [N] PSFCH(s) in a slot.
3) UE can transmit [M] PSFCH(s) in a slot.
4) UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1. [FFS: move to 15-2 or to new FG 15-11a]
	At least one of 15-1, 15-2, 15-3
	Yes
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink.

Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 4 is not required to be supported in a band indicated with the PC5 interface in 38.101-1 Table 5.2E-1
	Optional with capability signalling
FFS: For UE supports NR sidelink, UE must indicate this FG is supported.

ALT 1) Candidate values for N are {5, [10,] 15, [20,] 25, [30,] 35, [40,] 45, 50 }
ALT 2) Candidate values for N are {32, 64}

Candidate values for M are {1, 4, 8, 16}

	15-14
	Sidelink CSI report
	1) UE can transmit and receive sidelink CSI-RS with 1 or 2 antenna port(s).
2) UE supports RI and CQI feedback on sidelink.
	15-1 and at least one of 15-2 and 15-3
	No
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	FFS: This is the basic FG for NR sidelink
	Optional with capability signalling.

	15-18
	Support of rank 2 transmission
	1) UE additionally supports rank 2 PSSCH transmission
	[At least one of 15-2 and 15-3]
	FFS
	FFS
	UE supports rank 1 PSSCH transmission only.
	Per band
	 N.A.
	N.A.
	N.A.
	
	Optional with capability signalling

	15-19
	FFS: Support of rank 2 reception
	[1) UE additionally supports rank 2 PSSCH reception]
	[15-1]
	FFS
	FFS
	UE supports rank 1 PSSCH reception only.
	Per band
	 N.A.
	N.A.
	N.A.
	
	[Optional with capability signalling] 

	15-22
	Support of SL slot less than 14 consecutive symbols
	1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols and the corresponding DMRS patterns it reports.
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	UE supports SL only in a SL slot configured with 14 consecutive symbols.
	Per band
	 N.A.
	N/A
	N.A.
	The component-1 candidate value set can be DRMS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {{12,2},{12,1}, {11,4},{11,3},{11,2}, {10,4},{10,3},{10,2}, {9,2},{8,3},{8,2},{7,2},{6,2}, {5,2}}
	Optional with capability signalling

	15-23
	Support of open loop SL power control and RSRP report
	1) Support sidelink pathloss based open loop power control and RSRP report in case of unicast
	FFS
	FFS
	Yes
	
	Per band
	 N.A.
	N/A
	N.A.
	
	Optional with capability signalling
FFS: whether this FG will be a basic VUE FG

	15-24
	FFS: Support of multiple synchronization references
	[1) UE can support sidelink reception using up to A synchronziaion references in a carrier/BWP.]
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	UE supports only a single synchronization reference in a carrier/BWP.
	Per band
	N.A.
	N.A.
	N.A.
	Component-1 candidate value set: {1, 2, 3, 4}
	Optional with capability signalling



