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1 Introduction

This document presents the summary of email approval [100b-e-NR-UEFeatures-V2X-03] during RAN1 #100bis-e. According to the Chairman’s Notes:
	[100b-e-NR-UEFeatures-V2X-03] Email discussion/approval of Proposals {1, 3, 5, 6, 10, 11, 13, 14, 16, 17} (stabilizing the overall number of rows and separate FGs) – focusing on the high priority parts -  in R1-2001867 by 4/24 – Ralf (ATT)


The following was discussed and agreed during RAN1 #100bis-e within the scope of [100b-e-NR-UEFeatures-V2X-03] “Email discussion/approval of Proposals {1, 3, 5, 6, 10, 11, 13, 14, 16, 17} (stabilizing the overall number of rows and separate FGs) – focusing on the high priority parts -  in R1-2001867” [1].
2 Summary of Email Approval [100b-e-NR-UEFeatures-V2X-03]
2.1 Feature groups potentially not transparent to pre-configuration versus Uu configuration 
The following are the proposals in [1] for approval in this email discussion:
FL Proposal 1 (basic VUE feature groups)
The basic feature groups for vehicle UEs (VUEs) to include:
· High priority: 
· Subcarrier spacing

· Alt. 1: for a given carrier, the numerologies that are mandatory for NR UL are also mandator for NR SL

· Alt. 2: [At least] one subcarrier spacing (30 kHz for FR1 [FFS: FR2])

· Note: This impacts signalling design (signal as candidate value for components or introduce separate FG per subcarrier spacing)

· 15-1 [including mandatory DMRS patterns and PSSCH symbols]
· [15-2] [including mandatory DMRS patterns and PSSCH symbols]
· 15-3 [including mandatory DMRS patterns and PSSCH symbols] [except (4) sensing]
Companies can provide their views and comments in the following table. However, it may be hard to agree or even discuss FL Proposal 1 in isolation. The main reason FL Proposal 1 on basic VUE feature groups is included in this email discussion is that at the very least, when companies comment on FGs {15-1, 15-3, 15-4, 15-10a, 15-11, 15-18, 15-19, 15-23, 15-24} below they should also clarify the consequence of their preference, i.e., how does deleting or adding a feature group, or moving a component from one FG to another impact FL Proposal 1. Hopefully, or ideally, the answer to FL Proposal 1 is a natural outcome of the following exercise. Nevertheless, companies are strongly encouraged to make comments that can resolve FL Proposal 1, despite the interconnect with the following discussion. Looking at the summary in [1], it appears at least discussing how subcarrier spacing is handled could be worthwhile at this early stage. There have been proposals to make this implicit (see Alt. 1) or to signal it either via dedicated FG(s) or simply as candidate component values. Since this directly impacts the overall number of rows/FGs, it is important we address this as soon as possible. But as said before, this may be hard in isolation and could better be accomplished as part of the subsequent discussion on  FGs {15-1, 15-3, 15-4, 15-10a, 15-11, 15-18, 15-19, 15-23, 15-24}. Similar comments apply to mandatory DMRS patterns and PSSCH symbols. 
	Company
	Comments/Questions/Suggestions

	LGE
	It is unclear whether Alt 1 can work for the ITS band case where no Uu is defined. Our preference is to indicate the supported subcarrier spacing either as candidate value for components or separate FG. We are okay with having a default numerology as in Alt 2.

	Ericsson 
	We support Alt.1. In other words, it is important that the same numerologies are mandated as in UL. Note that we have a RAN1 agreement that a UE is not expected to use different numerology in the configured SL BWP and active UL BWP in the same carrier at a given time. Not supporting the same numerologies on SL as for Uu, it will limit the flexibility of different SL operations, especially when SL operates in licensed carriers..  
Basic feature group: We think that 15-15/15-15a should also be considered as part of basic feature group, at least for licensed carrier operation. In addition, in our view, at least 15-1/15.1a, 15-2 , 15-3/15-3a, 15-4 (merged with 15-15/15-15a) and 15-11 should be the basic feature groups. 



	Nokia
	We prefer Alt.1. It is important to ensure NR SL can coexist well with Uu when they operate in the same carriers. While the considerations for ITS are valid, the RAN1 specifications are typically band-agnostic, and hence it is not our preference to make strong assumptions in RAN1 feature list that would be valid only for V2X UEs operating in ITS band.

	Futurewei
	Agree with 15-1, 15-2 and 15-3 (except 4)  as part of the basic FG. In addition to the proposals by the FL for the FG, we think that 15-4, 15-5, and 15-11 should be part of the basic FG

	NTT DOCOMO
	Support Alt. 1. We share views with Ericsson/Nokia. If the supported SCS for SL is different from Uu, the possible operations are quite limited. At least the same SCS should be supported.

	vivo
	Alt 1 for SCS is preferred for licensed band. For ITS band all the SCS defined by RAN4 should be supported.

Regarding the DMRS pattern and PSSCH symbol, the number of PSSCH symbol can be defined in the FG, but all the DMRS pattern associated with that PSSCH symbol should be supported (i.e., no need to define/report in the FG)

	Qualcomm
	We share LG’s view that Alt1 won’t work for the ITS or a dedicated band.

Alt 2 with 30 kHz for FR1

[15-2] (Mode 1) should be removed from the basic feature group

15-3 sensing should be included, RAN1 has not defined a resource selection procedure for Mode 2 without sensing.

All DMRS patterns should be mandatory

	Panasonic
	Our understanding is this UE feature discussion for V2X is UE feature expression. For ITS dedicated band of out of coverage, no signaling among UEs without PC5-RRC but it would be useful to proper expression of UE feature. For such purpose, preconfiguration of mode 2 of both Tx and Rx (i.e. 15-1 and 15-3) would be the basic feature group. In this case, the subcarrier spacing should be list of the candidate values.
If this UE feature discussion for V2X is only for the signaling to be reported for the network (or PC5-RRC), the basic feature group would be also 15-1, 15-2 and 15-3 as it is only for in-coverage. In this case, the subcarrier spacing should be same as supported in Uu.

	Samsung
	In order to resolve the concern from LGE and QC, numerology needs to be defined when NR SL is operate in ITS band (ex, SCS=30kHz for 5.9 GHz band) but the same numerologies for NR Uu are mandated when NR SL is operate in a band defined for Uu.

	Huawei, HiSilicon
	For SCS, we prefer Alt2 for dedicated band, e.g. ITS band and Alt1 for shared licensed band. We think subcarrier spacing should be defined/signaled per band. For dedicated band we agree to define a default numerology (30kHz for FR1) as in Alt 2 for ITS band since UE need to communicate with each other in OOC case. But for shared carrier, there’s an agreement “UE is not expected to use different numerology in the configured SL BWP and active UL BWP in the same carrier at a given time”, in this case the numerologies that are mandatory for NR UL are also should also be mandatory for NR SL to have the friendly co-existed with Uu interface.
We agree 15-1, [15-2], 15-3 should be basic feature groups.

For the DMRS pattern and the PSSCH symbols, we agree to introduce a mandatory capability for the NR SL UE that operates with 14-symbol slot in ITS spectrum.
NOTE: We understand that anything agreed here does not have any effect whatsoever on agreeing more basic FGs in a later stage. We suggest keeping the list of basic FGs open before agreement and populating it with others until it is ready to be agreed as an overall package.

	OPPO
	We have the same view with Ericsson and Nokia; therefore, we support Alt. 1 when UL and SL are operating in a same carrier. In case of partial coverage, our understanding is that the network will ensure the numerology used for in-coverage SL and UL will be same as that for out-of-coverage (pre-configuration).

On the other hand, when considering V2X operation in the ITS band, similar view to LGE, we are OK to have a default numerology as in Alt. 2.

Regarding BFGs, we have very similar view as Ericsson. Specifically, the followings should be made as BFGs.

· 15-1/15-1a should be merged and make the merged FG (e.g. merged 15-1) as a BFG

· 15-3/15-3a should be merged and make the merged FG (e.g. merged 15-3) as a BFG
· 15-2, 15-4, 15-11, 15-15 and 15-15a are also made as BFGs

	CATT
	Regarding to subcarrier spacing issue, we think it is better to follow NR Uu design, some default SCSs shall be mandatory for FR1 and FR2 respectively, e.g. {15KHz, 30KHz} for FR1, and {60KHz, 120KHz} for FR2. 

	Intel
	For SL operation, we prefer Alt.2. We do not see issue with Uu link, since if UE supports other numerologies it can declare it over Uu signaling and can be properly configured. Otherwise its operation can be limited to carriers with 30kHz support only. Additionally, we can discuss whether UE supports shared carrier scenario first and corresponding numerologies.

In our view, synchronization as a basic FG should precede discussion on basic communication FGs.

As minimum, we would like to discuss framework of FGs to support basic Mode-2 only UEs and basic Mode-1 only UEs. It is also preferred to separately discuss TX and RX for each mode.



	Apple
	For SCS, we prefer Alt. 1. 

	ZTE,Sanechips
	Alt 2 is preferred. 


The following are the high priority aspects of FGs {15-1, 15-3, 15-4, 15-10a, 15-11, 15-18, 15-19, 15-23, 15-24}. To the extend possible, we should refrain from discussing detailed component descriptions and candidate values, as well as type, xDD/FRx differentiation, whether the gNB needs to know if the feature is supported, whether capability exchange between UEs is applicable, notes, consequences if a feature is not supported by a UE, and prerequisites. As for whether the feature is mandatory or optional the notes on FL Proposal 1 apply.  As captured in the Chairman’s Notes, the primary goal of this email discussion is to stabilize the overall number of rows and separate FGs. To that end, the following summarizes all cases in [1] where companies’ proposals would impact the total number of rows or FGs. Since the primary goal is to stabilize the overall number of rows and separate FGs, for any proposed down-selection in FL Proposals {3, 5, 6, 10, 11, 13, 14, 16, 17} we are not agreeing on detailed component descriptions and candidate values, as well as type, xDD/FRx differentiation, whether the gNB needs to know if the feature is supported, whether capability exchange between UEs is applicable, notes, consequences if a feature is not supported by a UE, and prerequisites. We simply need to reach consensus on how many rows/FGs we need as new reference for a second round already approved by the RAN1 Chairman. 
	[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)


With affixed structure in place, we can then address FL Proposal 1 and subsequently finalize component descriptions and candidate values, as well as type, xDD/FRx differentiation, whether the gNB needs to know if the feature is supported, whether capability exchange between UEs is applicable, notes, consequences if a feature is not supported by a UE, and prerequisites.
FL Proposal 3 (15-1 receiving NR sidelink)

Alt. 1:

	15-1
	Receiving NR sidelink [by preconfiguration]
	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.
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]
	None
	FFS
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink

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.

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

Candidate values for A are {value1, value2 …}

	[15-1a]
	FFS: Receiving NR sidelink configured by NR Uu
	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].

5) UE supports PT-RS reception in FR2.

6) The UE can receive [Z] total number of soft channel bits in a slot.

7) UE supports 2 receive antennas.

[8] 30 kHz SCS is supported for FR1.]
	15-1
	
	
	
	
	
	
	
	[Component-2 and Component-3 are the same as in FG15-1 and are not reported separately]
	Optional with capability signalling


Alt. 2:

	15-1
	Receiving NR sidelink [by preconfiguration]
	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.
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]
	None
	FFS
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink

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.

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

Candidate values for A are {value1, value2 …}

	[15-1a]
	FFS: Receiving NR sidelink configured by NR Uu
	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].

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] 30 kHz SCS is supported for FR1.]

[9] UE can receive PSSCH with 256QAM in NR sidelink]

10) UE can receive using the subcarrier spacing it reports.


	15-1
	
	
	
	Per band
	
	
	
	[Component-2 and Component-3 are the same as in FG15-1 and are not reported separately]

Or 

This is the basic FG for sidelink

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.

	Optional with capability signalling


· High priority

· Down-select between Alt. 1 and Alt. 2

Can we agree the down-selection with minor changes to component descriptions and candidate values, as well as type, xDD/FRx differentiation, whether the gNB needs to know if the feature is supported, whether capability exchange between UEs is applicable, notes, consequences if a feature is not supported by a UE, and prerequisites? If so, please indicate the preferred alternative. If not, please see next table.
	Company
	Comments/Questions/Suggestions

	LGE
	Alt 1 is preferred. Concerns on the impact on the non-Uu-capable UEs can be addressed by clarifying that, for the sidelink operation in a frequency band, the UE supports the pre-configuration and it also supports the network configuration via Uu in a frequency band where the concurrent Uu operation is supported. Note that the non-Uu-capable UEs will report no concurrent Uu operation capability.

	Ericsson 
	Alt 1 should be agreed. 

	Nokia
	Alt 1. Besides the reasons raised by LGE above, it is not up to RAN1 to decide on potential support of non-Uu-capable UEs in the first place.

	NTT DOCOMO
	Alt 1.

	Vivo
	Alt 1 is preferred. Provision from network with proper configurations according to the location/environment is essential for NR V2X. Although it is possible for a UE supporting only PC5 operation in ITS band, the UE should be able to receive updated pre-configurations from network, which implies that Uu operation is anyway required in other band.

	Qualcomm
	Alt 2. Out-coverage and operation in a dedicate carrier without any Uu connection needs to be supported.

	Panasonic
	If this UE feature discussion for V2X is UE feature expression, whether the configuration by Uu is mandated for ITS dedicated carrier of out-of-coverage only UE is up to RAN2 discussion as its complexity and testing feasibility is RAN2 expertise. Therefore, RAN2 should decide the configuration of Uu is mandatory or not.

If this UE feature discussion for V2X is only for the signaling to be reported for the network(or PC5-RRC), alt 1 is reasonable.

	Samsung
	Alt 1

	Huawei, HiSilicon
	We prefer Alt. 2. It provides much better flexibility for NR sidelink UE design. Not all NR SL UEs should be able to receive NR SL through gNB configuration. For example, one NR SL UE that only operates in ITS band based on preconfiguration. If NR SL UE is forced to have Uu capability, the chipset cost incurred by the Uu protocol stack will be rather high.

For the proposal from LG: There does not seem to be any “concurrent Uu” capability under consideration, so the outcome would be to force all UEs to have both PC5 and Uu interaces. If the intention is to add such signaling, it would amount to the same as defining 15-1a (and 15-2a) but in a more complex overall structure.

To Panasonic: issues of UE hardware impact are not typically handed over to RAN2 first.

We’d like to remove ‘FFS’ in component 6), i.e. keep 6) and remove ‘in a slot’ as following: 

FFS: 6) The UE can receive [Z] total number of soft channel bits in a slot. 
We think the total number of soft channel bits are necessary to show how many TBs can be decoded by the receiver totally if the initial transmission is not successfully decoded, such that the UE has to buffer re-transmissions. Note that this part is not captured by the current (proposed) formulation in terms of the number of sidelink processes and number of PSSCHs in a slot

	OPPO
	Alt 1 is preferred as a V2X UE for safety reason should be capable to operate in all operating scenarios (i.e. IC, OOC, PC).

In addition, 

· components 7) should be updated to “UE supports rank 2 PSSCH receptions”
· [ ] brackets around 256QAM MCS table should be removed. We don’t understand why 256QAM MCS table is limited to FR1 as we understand this is a baseband processing capability. We suggest to remove “in FR1”.

	CATT
	From our understanding, the sidelink operation without Uu connection shall be ensured as a basic feature, since the V2X UE may only operate in ITS band by pre-configuration.

Therefore, our first preference is alt 2. If majority companies want to use alt 1, we think it should be add one component to indicate the UE capability to obtain the sidelink configuration. The candidate value for the new component can be {Pre-configuration, Pre-configuration and Uu}

	Intel
	Alt.1 NR sidelink is designed in a way that from UE reception perspective it is not important how configuration settings were provided. We assume that Alt.1 is transparent to pre-configuration or Uu configuration option.

	Apple
	Alt. 1 is preferred.

	ZTE, Sanechips
	We prefer Alt 2. We think it's better to have a FG defined clearly for non Uu capable UE.  


FL Proposal 5 (15-3 transmitting NR sidelink mode 2)

Alt. 1:

	15-3
	Transmitting NR sidelink mode 2 configured by [NR Uu or] preconfiguration

Or

Transmitting NR sidelink mode 2 configured by [NR Uu or] preconfiguration
	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.

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 DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
	15-1
	FFS
	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 ITS spectrum where gNB is not defined and optional FG for licensed spectrum where gNB is defined
	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 …}

	15-3a
	FFS: Transmitting NR sidelink mode 2 configured by NR Uu
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu. Up to [B] sidelink processes are supported.

2) UE supports transmission based on the normal 64QAM MCS table and 256QAM 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] 30 kHz SCS is supported for FR1.]
	15-1, 15-2
	
	
	
	
	
	
	
	Note: Random selection in the exceptional pool is supported.
	Optional with capability signalling


Alt. 2:

	15-3
	Transmitting NR sidelink mode 2 configured by [NR Uu or] preconfiguration
	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.

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 DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH
	15-1
	FFS
	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 ITS spectrum where gNB is not defined and optional FG for licensed spectrum where gNB is defined
	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 …}

	15-3a
	FFS: Transmitting NR sidelink mode 2 configured by NR Uu
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu. Up to [B] sidelink processes are supported.

2) UE supports transmission based on the normal 64QAM MCS table and 256QAM 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] 30 kHz SCS is supported for FR1.]

7) UE can transmit using the subcarrier spacing it reports for FG 15-1.
	15-1, 15-2
	
	
	
	Per band


	
	
	
	Note: Random selection in the exceptional pool is supported.
	Optional with capability signalling


Alt. 3:

	15-3
	Transmitting NR sidelink mode 2 configured by [NR Uu or] preconfiguration
	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.

6) UE can transmit using the subcarrier spacing it reports for FG 15-1.

FFS: 7) CP length
	15-1
	FFS
	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.
	Optional with capability signalling

For UE supports NR sidelink, UE must indicate this FG is supported.

	15-3a
	FFS: Transmitting NR sidelink mode 2 configured by NR Uu
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu. Up to [B] sidelink processes are supported.

2) UE supports transmission based on the normal 64QAM MCS table and 256QAM 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] 30 kHz SCS is supported for FR1.]

7) Support sidelink pathloss based open loop power control and RSRP report in case of unicast

8) UE can transmit using the subcarrier spacing it reports for FG 15-1.
	15-1, 15-2
	
	
	
	Per band


	
	
	
	Note: Random selection in the exceptional pool is supported.
	Optional with capability signalling

	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


· High priority

· Down-select between Alt. 1, Alt. 2 and Alt. 3

Can we agree the down-selection with minor changes to component descriptions and candidate values, as well as type, xDD/FRx differentiation, whether the gNB needs to know if the feature is supported, whether capability exchange between UEs is applicable, notes, consequences if a feature is not supported by a UE, and prerequisites? If so, please indicate the preferred alternative. If not, please see next table.
	Company
	Comments/Questions/Suggestions

	LGE
	Alt 1 is preferred, and we propose to make the same clarification proposed for 15-1 here.

	Ericsson 
	We support Alt.1 similar to 15-1.

	Nokia
	Alt. 1, similarly to 15-1.

	NTT DOCOMO
	Alt. 1.

	Vivo
	Alt. 1 is preferred with a separate sensing capability (in Alt.3) is defined together. This is beneficial for supporting PUE in next release.

	Qualcomm
	Alt 2. Same as 15-1: need to support out-of-coverage UEs and UEs operating only in a dedicated carrier without Uu.

All DMRS patterns should be supported

“in ITS spectrum where gNB is not defined and optional FG for licensed spectrum where gNB is defined” should be removed. Mode 2 operation is not limited to ITS spectrum.

	Panasonic
	If this UE feature discussion for V2X is UE feature expression, whether the configuration by Uu is mandated for ITS dedicated carrier of out-of-coverage only UE is up to RAN2 discussion as its complexity and testing feasibility is RAN2 expertise. Therefore, RAN2 should decide the configuration of Uu is mandatory or not.

If this UE feature discussion for V2X is only for the signaling to be reported for the network(or PC5-RRC), alt 1 is reasonable.

	Samsung
	Alt. 1 is preferred with a separate sensing capability (same view with vivo)

	Huawei, HiSilicon
	We prefer Alt. 2. The reason is the same as that for FL proposal 1, i.e., it provides much better flexibility for NR sidelink UE design. It is proposed FG 15-23 should be a component of FG 15-2, 15-3, and 15-3a, which is similar to component 7) in Alt 3. 15-3a.

	OPPO
	We support Alt. 1 for the same reason that we supported Alt. 1 to merge 15-1/15-1a.

Alt 3 should not even be here. The scope of this WI does not include V2P use cases that is not listed in WI justification section. For the approved Rel-17 eSL WI, power saving mechanisms for PUE and PS use cases with reduced or no sensing are the main focus.

	CATT
	Same as for 15-1/15-1a, our first preference is alt 2. If majority companies want to use alt 1, we think it should be add one component to indicate the UE capability to obtain the sidelink configuration. The candidate value for the new component can be {Pre-configuration, Pre-configuration and Uu}

	Intel
	Alt.2 is closer to our preference.

However, we propose to split feature of transmission and configuration. We prefer to split support of different type of SL configuration support (pre-configuration, eNB Uu based configuration and gNB Uu based configuration)

	Apple
	Alt 3 is preferred. For pedestrian UE, sensing is not always required. 


FL Proposal 6 (15-4 synchronization source)

Alt. 1:

	15-4
	GNSS and S-SSB 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.


	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.
	Optional with capability signalling

For UE supports NR sidelink, UE must indicate this FG is supported.

	15-15a
	gNB type synchronization source for NR sidelink
	1) UE can transmit or receive NR sidelink based on the synchronization to an gNB eNB.

2) If UE supports 15-4, UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.

3) If UE supports 15-4, 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.
	
	Optional with capability signalling.


Alt. 2:

	15-4
	gNB, GNSS and S-SSB 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.
	Optional with capability signalling

For UE supports NR sidelink, UE must indicate this FG is supported.

	15-15a
	gNB type synchronization source for NR sidelink
	1) UE can transmit or receive NR sidelink based on the synchronization to an eNB.

2) UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.

3) 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.
	
	Optional with capability signalling.


Alt. 3:

	15-4
	GNSS and S-SSB 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.


	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.
	Optional with capability signalling

For UE supports NR sidelink, UE must indicate this FG is supported.

	15-15a
	gNB type synchronization source for NR sidelink
	1) UE can transmit or receive NR sidelink based on the synchronization to an gNB eNB.

2) If UE supports 15-4, UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.

3) If UE supports 15-4, 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.
	
	Optional with capability signalling.

	15-15b
	GNSS synchronization source for NR sidelink
	1) UE can transmit or receive NR sidelink based on the synchronization to GNSS.

2) If UE supports 15-4, UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS.

3) If UE supports 15-4, 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.

4) If UE supports 15-4, UE additionally 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.
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling.


Alt. 4: 

	15-4
	GNSS as the synchronization reference and S-SSB 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 only 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.


	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.
	Optional with capability signalling

For UE supports NR sidelink, UE must indicate this FG is supported.

	15-4a
	S-SSB transmission/reception 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.
	At least one of 15-1, 15-2, 15-3, 15-4.
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink.
	Optional with capability signalling



	15-15a
	gNB type synchronization source for NR sidelink
	1) UE can transmit or receive NR sidelink based on the synchronization to an gNB eNB.

2) If UE supports 15-4 and 15-4a, UE additionally supports gNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.

3) If UE supports 15-4 and 15-4a, 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.
	
	Optional with capability signalling.


· High priority

· Down-select between Alt. 1, Alt. 2, Alt. 3, and Alt. 4

Can we agree the down-selection with minor changes to component descriptions and candidate values, as well as type, xDD/FRx differentiation, whether the gNB needs to know if the feature is supported, whether capability exchange between UEs is applicable, notes, consequences if a feature is not supported by a UE, and prerequisites? If so, please indicate the preferred alternative. If not, please see next table.
	Company
	Comments/Questions/Suggestions

	LGE
	Alt 1 is preferred. Alt 2 is okay if gNB-based synchronization is supported only when the UE supports concurrent operation of Uu and SL (similarly to what we proposed for 15-1 and 15-3).

	Ericsson
	We support Alt. 2. In our view, we should try to limit the alternatives. The only discussion that should take place is to whether to have eNB/gNB as part of basic feature group for synchronization or not (i.e. Alt. 1 vs Alt. 2)

	Nokia
	Alt 2

	NTT DOCOMO
	Alt 2. 

	vivo
	We slightly prefer Alt.2.

	Qualcomm
	Alt 1. Same as earlier comment, need to support UEs without a Uu connection

	Panasonic
	If this UE feature discussion for V2X is UE feature expression, whether the configuration by Uu is mandated for ITS dedicated carrier of out-of-coverage only UE is up to RAN2 discussion as its complexity and testing feasibility is RAN2 expertise. Therefore, RAN2 should decide the configuration of Uu is mandatory or not.

If this UE feature discussion for V2X is only for the signaling to be reported for the network(or PC5-RRC), alt 1 is reasonable.

	Huawei, HiSilicon
	Alt 1 is preferred. 
Alt2 is undesirable since it mixes gNB and GNSS/SyncRefUE together. In our view, whether to support gNB sync source should be a separate UE capability. 

For Alt3 and Alt4, they are similar with Alt 1, but we do not need to separate GNSS and UE type synchronization source since both of them are important for ITS application to derive sidelink timing under pre-configuration.
To Panasonic: issues of UE hardware impact are not typically handed over to RAN2 first.

	OPPO
	We support Alt. 2 for the same reason that we support to merge 15-1/15-1a and 15-3/15-3a.

	CATT
	Our preference is alt 1, and whether supporting gNB/eNB sync source is an optional feature 

	Intel Corporation
	At first, we believe SL sync should be pre-requisite of any SL communication type (and not vice versa as it is implemented now)
Alt.4 or Alt.3 is closer to our understanding (we need to clarify difference)

SLSS TX and RX should be different UE feature groups

Reference sources GNSS, gNB, eNB, SLSS should be different feature groups

	Apple
	We prefer Alt.3.  In Alt. 3, FG 15-4 is the only one in basic FG for sidelink. We think that is enough for a UE to operate on sidelink.  

	ZTE, Sanechips
	Alt.3. We think the same principle of 15-1 and 15-1a split should apply here. A UE could function with either GNSS or gNB based synchronization.  We don't see the reason why GNSS is grouped together with SSB as basic feature group.


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.
	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}


· High priority

· Resolve FFS in component (4)

How to resolve the FFS for component 4 (new FG, move components to other FG, relation to FL Proposal 1 …)?
	Company
	Comments/Questions/Suggestions

	LGE
	We think component 4 should remain in 15-11. If it is moved to 15-2, does it mean that a UE not supporting PSFCH should be able to report HARQ-ACK to gNB?

	Ericsson
	In our view, (4) should be part of 15-11 FG as it is now.

	NTT DOCOMO
	Component 4 should be in this FG. The current specification does not define UE behavior that transmits/receives PSFCH but does not support HARQ-ACK to gNB.

	vivo
	We prefer to have component 4 in 15-11.

	Panasonic
	The component 4 should be 15-2 and it should be described as "component 4 is mandatory when UE support 15-11".

	Samsung
	Since Component 4) is not about PSFCH format, it is not proper this component is included this FG. This can be moved into new FG (for example, 15-11a)

	Huawei, HiSilicon
	Support FG 15-11 as a basic FG for NR SL, after moving component 4) to FG 15-2, since DG, CG type 1 and CG type 2 all provide the PSFCH-to-HARQ timing indicator. It means component 4) is essential for mode 1 sidelink transmission scheduled by Uu. It is also okay to add a new FG 15-11a, which considers FG 15-2 as prerequisite FG. For the candidate value set, we suggest {1, 4, 8, 16} for M and Alt. 2 for N.

	OPPO
	Component 4) should be moved to 15-2 as this is only useful for mode 1 operation in a licensed band. As to LGE’s question, once 15-11 is confirmed as a BFG, PSFCH will be supported by V2X UE.

	CATT
	Component-4 should be removed from 15-11, since the V2X UE may only operate in ITS band without Uu connection. We are open to either move to 15-2 or  a new FG(e.g. 15-11a)for i.

	Intel
	Component-4 should be moved out (i.e. separate feature). Desirable to split on TX and RX support of PSFCH.

	Apple
	Component-4 should be moved to a new FG 15-11a. 

	ZTE, Sanechips
	We prefer to move it to a new FG 15-11a


2.2 Feature groups transparent to pre-configuration versus Uu configuration 
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


· High priority

· Down-select between Alt. 1 and Alt. 2

Can we agree the down-selection with minor changes to component descriptions and candidate values, as well as type, xDD/FRx differentiation, whether the gNB needs to know if the feature is supported, whether capability exchange between UEs is applicable, notes, consequences if a feature is not supported by a UE, and prerequisites? If so, please indicate the preferred alternative. If not, please see next table.
	Company
	Comments/Questions/Suggestions

	LGE
	Alt 2 is preferred.

	Ericsson
	We support Alt. 1. i.e. 256QAM should be mandatory from reception point of view.

	Nokia
	Alt. 1, as otherwise it is not feasible to utilize the feature in most scenarios.

	NTT DOCOMO
	Both are OK for us. If alt. 1 is supported, 256QAM TX can be (pre-)configured and can be used for broadcast/groupcast. If alt. 2 is adopted, 256QAM table can be used only in unicast. This is our understanding.

	vivo
	Alt.2 is preferred, and it can be defined as a basic FG for VUE. Reception of 256QAM can be optional for PUE.

	Qualcomm
	Using 256-QAM without a CQI report would lead to reliability issues. Since CSI reporting in only supported in unicast, this would be primary use case for 256-QAM. Alt 2 will not limit deployment.

	Panasonic
	Alt 2 is our preference.

	Samsung
	Alt 2 is preferred.

	Huawei, HiSilicon
	Alt 1 should be agreed. We think 256QAM reception should be mandatory for NR SL. If 256QAM reception is optional and needs capability signaling, the gNB needs the capabilities of both the TX UE (256QAM transmission), and would benefit from knowing the RX UE so that it can set the MCS ranges properly for the TX UE
. Furthermore, if 256QAM is set as an optional feature, the TX UE can never use 256QAM in groupcast or broadcast scenarios, even though there is no consequence on UE complexity. As such, we believe FG 15-10a should be removed and act as a component in FG 15-1 and FG 15-1a.

	OPPO
	Alt. 1 is preferred for exactly same reason as we did with 64QAM reception in Rel-15 for LTE-V2X. As such, the [ ] brackets around 256QAM MCS table in 15-1 should be removed as also commented earlier.

	Intel
	Alt.2 Should be supported only for unicast communication based on UE-UE indication

	Apple 
	Alt 2 is preferred. 

	ZTE,Sanechips
	Alt 2 is preferred. We think 256QAM may not necessarily be used in broadcast/groupcast.


FL Proposal 13 (15-18 rank 2 transmission)
Alt. 1: delete 15-18

Alt. 2: 
	15-18
	Support of rank 2 transmission
	1) UE additionally supports rank 2 PSSCH transmission
	At least one of 15-2 and 15-3
	Yes
	No
	UE supports rank 1 PSSCH transmission only.
	Per band
	 N.A.
	N.A.
	N.A.
	
	Optional with capability signalling


· High priority

· Down-select between Alt. 1 and Alt. 2

Can we agree the down-selection with minor changes to component descriptions and candidate values, as well as type, xDD/FRx differentiation, whether the gNB needs to know if the feature is supported, whether capability exchange between UEs is applicable, notes, consequences if a feature is not supported by a UE, and prerequisites? If so, please indicate the preferred alternative. If not, please see next table.
	Company
	Comments/Questions/Suggestions

	LGE
	We prefer Alt 2.

	Ericsson
	We prefer Alt. 2. 

	Nokia
	Alt 2

	NTT DOCOMO
	Alt 2

	vivo
	Alt. 2 is preferred.

	Qualcomm
	Alt 2

	Panasonic
	Alt 2.

	Samsung
	Alt 2.

	Huawei, HiSilicon
	We prefer Alt. 2

	OPPO
	We prefer Alt. 2. In addition, this needs to be reported to the other UE in unicast for RI and CQI reporting.

	CATT
	Alt 2

	Intel
	Alt.2

	Apple
	Alt 2


The following working assumption was agreed during the conference call on April 21, 2020. 

Working assumption: 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


FL Proposal 14 (15-19 rank 2 reception)
Alt. 1: delete FG 15-19

Alt. 2: 

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


· High priority

· Down-select between Alt. 1 and Alt. 2

Can we agree the down-selection with minor changes to component descriptions and candidate values, as well as type, xDD/FRx differentiation, whether the gNB needs to know if the feature is supported, whether capability exchange between UEs is applicable, notes, consequences if a feature is not supported by a UE, and prerequisites? If so, please indicate the preferred alternative. If not, please see next table.
	Company
	Comments/Questions/Suggestions

	LGE
	We prefer Alt 2.

	NTT DOCOMO
	Alt 2.

	vivo
	Alt.2 is preferred, and it can be defined as a basic FG for VUE. Rank2 reception can be optional for PUE.

	Qualcomm
	Alt 2: Similar to 256-QAM, CSI reporting (RI) is needed to reliably use 2-layer transmissions.  

	Panasonic
	Alt 2

	Samsung
	Alt 2

	Huawei, HiSilicon
	We think Alt. 1 is more reasonable. Our reason is similar to that for FL proposal 10, i.e., rank-2 reception should be mandatory for NR SL to ensure a clear step forward compared to LTE.

	OPPO
	Alt. 1, same reason as 256QAM reception.

	Intel
	Alt 2 support is subject to UE-to-UE signaling

	Apple
	Alt 2


FL Proposal 16 (15-23 RSRP report)
Alt. 1: Delete FG 15-23 and add new component to FG 15-2a, FG 15-3 and FG 15-3a as “Support sidelink pathloss based open loop power control and RSRP report in case of unicast”

Alt. 2: 

	15-23
	FFS: 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


· High priority

· Down-select between Alt. 1 and Alt. 2

Can we agree the down-selection with minor changes to component descriptions and candidate values, as well as type, xDD/FRx differentiation, whether the gNB needs to know if the feature is supported, whether capability exchange between UEs is applicable, notes, consequences if a feature is not supported by a UE, and prerequisites? If so, please indicate the preferred alternative. If not, please see next table.
	Company
	Comments/Questions/Suggestions

	LGE
	We prefer Alt 2. And we prefer keeping the original text “open loop SL power control and” to also include the capability of adjusting TX power based on the RSRP report.

	NTT DOCOMO
	We support Alt. 2 without removal of OLPC and with clarification. FG 15-23 describes only SL pathloss-based OLPC as ‘Components’ explains, not DL pathloss-based OLPC. Meanwhile, the name of FG is ‘Support of open loop SL power control and RSRP report’, which can be interpreted as that DL pathloss-based OLPC is included as well. To avoid the misunderstanding, the name should be updated.

	vivo
	Alt.1 is preferred.

	Qualcomm
	Alt 2, keeping “open loop SL power control and” 

	Panasonic 
	Alt 2

	Samsung
	Same view with QC.

	Huawei, HiSilicon
	We think open loop power control is essential for NR SL to suppress the interference. Therefore, Alt. 1 is preferred.

	OPPO
	Alt. 1 is preferred as open loop power control and RSRP reporting is essential to limit the interference.

	Intel
	Alt.2. Prefer to split on report and control.

	Apple
	Alt. 2


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


· High priority

· Down-select between Alt. 1 and Alt. 2

Can we agree the down-selection with minor changes to component descriptions and candidate values, as well as type, xDD/FRx differentiation, whether the gNB needs to know if the feature is supported, whether capability exchange between UEs is applicable, notes, consequences if a feature is not supported by a UE, and prerequisites? If so, please indicate the preferred alternative. If not, please see next table.
	Company
	Comments/Questions/Suggestions

	LGE
	Alt 1 is preferred. Now it is decided not to treat the issue of multiple synchronization references in this e-meeting, and we don’t see a value of defining the corresponding FG.

	Ericsson
	We support Alt. 2. 

	Qualcomm
	Alt 1. RAN1 has not agreed to support this feature nor defined a procedure on how to use it.

	Panasonic
	Alt 2 as the meaning only 1 synchronization source. Not to define it means only 1 is also ok.

	Huawei, HiSilicon
	Alt 2 is preferred.  

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}.

	OPPO
	We support Alt. 2.

	Intel
	Definition of feature is unclear. Need more discussion whether it is about SLSS, Uu, etc.

	Apple
	Alt. 2


3 Conclusions

Daily conference calls [2] were held during RAN1 #100bis-e and a combination of these conference calls with traditional discussion by email led to the following agreements during RAN1 #100bs-e. 
Agreement: 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
Agreement: 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
Working assumption: 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
Working assumption: 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


Working assumption: Keep FG 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] 


Note1: RAN1 will decide whether this is a basic FG also for UEs 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)  

Conclusion:
RAN4 to decide any UE capability related decisions in regard to 256 QAM sidelink reception support in R16 V2X for both FR1 and FR2

· Include conclusion in LS to RAN2/4

Agreement: There will be a FG 15-10 for 256QAM sidelink transmission 

	15-10
	256QAM sidelink transmission
	1) UE can transmit PSSCH with 256QAM in NR sidelink
	
	
	
	
	
	
	
	
	
	Optional with capability signalling


Agreement: 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

Conclusion: The absence of a dedicated FG for sensing in Rel. 16 cannot be construed as guidance for Rel. 17 as to whether Rel. 17 V2X UEs that do not support sensing can be introduced 

4 References
[1] R1-2001867, Summary on UE features for 5G V2X, Moderator (AT&T)
[2] R1-2003078, Chairman's Notes of AI 7.2.11.4, Ad-Hoc Chair (AT&T)

�No. The choice of MCS is up to UE within a range.





