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1 Introduction

This document presents the summary of email discussion/approval [101-e-Post-NR-UE-Features-09] after RAN1 #101-e. According to the RAN1 Chairman:

	[101-e-Post-NR-UE-Features-09] Email discussion/approval for remaining issues on UE features for NR V2X till 8/4 – Ralf (ATT)

· Resolve FFS in FG 15-2, components (9), Notes column

· Resolve FFS in FG 15-2 whether to mandate an SCS

· Resolve FFS in FG 15-6, components (2) incl. consequence if the feature is not supported by the UE

· Resolve FFS in FG 15-11 for “Need for the eNB to know if the feature is supported”

· Resolve FFS in FG 15-11 for “Applicable to the capability signalling exchange between UEs”

· Resolve FFS in FG 15-18 for “Applicable to the capability signalling exchange between UEs”

· Resolve squared brackets in FG 15-18 (prerequisite feature groups)

· Resolve squared brackets in FG 15-19 (prerequisite feature groups)


The following was discussed and agreed after RAN1 #101-e within the scope of [101-e-Post-NR-UE-Features-09]. 
2 Summary of email discussion/approval [101-e-Post-NR-UE-Features-09]
FG 15-2 is currently defined as follows [1] (highlighting of FFS points not in scope of [101-e-Post-NR-UE-Features-09] has been removed):
	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 HARQ processes are supported including those for configured grants

2) UE can transmit PSSCH according to the normal 64QAM MCS OFDM 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 and CP length it reports.

8) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH.
9) Support downlink pathloss based open loop power control

11) UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1
	
	Yes
	No
	
	Per band


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

FFS: This is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise

Candidate values for C are {8,16}

Note: the UE supports up max(B, C) as the total number of sidelink HARQ processes across both Mode 1 and Mode 2

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}}

Component-6 candidate value set for CP length: {NCP,NCP and ECP} 

(ECP only applies to SCS of 60 kHz)

Note: For Component 6, if a band is not indicated with only the PC5 interface in 38.101-1 Table 5.2E-1, the reported numerology shall be the same for sidelink and uplink.

FFS: Component (9) 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 11 is not required to be supported in a band indicated with the PC5 interface in 38.101-1 Table 5.2E-1

FFS: whether to mandate an SCS.
	Optional with capability signalling

FFS: For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.




The following two FFS points highlighted in yellow were not discussed during [101-e-Post-NR-UE-Features-05]:
-
Component (9), Notes column

-
Whether to mandate an SCS
Companies are invited to provide their comments, questions, or suggestions in regard to these FFS points in the table below. Based on these, the moderator will derive a proposal to be discussed directly by email.
	Company
	Comments/Questions/Suggestions

	LGE
	We think that component 9 is not necessary in a band indicated with only the PC5 interface so the text after “FFS:” can be confirmed.
We propose to mandate 30 kHz SCS in a FR1 band indicated with only the PC5 interface.

	Panasonic
	" Component (9) is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1" should be confirmed.

Our view is it is not required to have mandatory an SCS but we don't object to have 30 kHs SCS in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1.

	vivo
	OK to confirm that component 9 is not required for PC5 only band.

Our view is whether a SCS is mandatory is not defined in RAN1 (may be defined by regulation out of 3GPP).

	Ericsson
	For component 9 we agree that it does not need to be supported for bands indicated only with PC5 interface.

For the item to mandate an SCS, it is not clear for us the purpose of this FFS since we have already agreed that the UE uses the same SCS as it is reporting. So, we think this FFS is not needed.

	OPPO
	For component 9, agree to confirm the FFS in the Notes column.

Regarding mandating an SCS, we tend to see the points from vivo and Ericsson especially when UE is operating in mode 1. But for a specific ITS band in 5.9GHz, we don’t object to make 30kHz SCS as mandatory, although RAN4 could also achieve the same intention by defining 30kHz in band n47.

	Qualcomm
	DL pathloss based is not needed in a PC5-only band. The note can be confirmed with removal of “FFS”

Mandating 30 kHz SCS is beneficial in a PC5-only band. The V2X UE already needs to be able to receive using 30 kHz in a PC5-only band per FG 15-1

	NTT DOCOMO
	We are OK to confirm the first yellow.

Regarding whether an SCS is mandated, our understanding is that it intends a band indicated with only the PC5 interface since we have a NOTE for other than the band. If this is correct, we are OK the direction.

	Apple
	Support to keep the notes for component (9) (i.e., simply remove “FFS”); We are fine to mandate an SCS.

	CATT
	For component (9), we support to confirm the FFS part, (i.e. simply remove “FFS”). 

We are fine to mandate 30KHz SCS in FR1.

	Huawei, HiSilicon
	Component (9), Notes column

Fine to confirm the FFS. But it may need clarifying what is the meaning to indicate support of this in a band where there is no Uu interface, since the signaling state would be valid but presumably be without functional support in RAN1 specifications.

It would be better to write the note in positive logic, i.e. that the component is required to be supported in PC5-only bands (in the usual formulation), to avoid any case where RAN2 are unsure whether the support must be present or not.

Whether to mandate an SCS
We do not see the need to mandate an SCS. After signaling of component (6), NR Uu will be able to configure the numerology of NR SL UE. What SCS is appropriate should be determined by local, regional, or regulatory methods.


FG 15-6 is currently defined as follows [1]:
	15-6
	Short-term time-scale TDM for in-device coexistence
	1) Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception

2) FFS: Maximum time required for the inter-RAT conflict resolution is X
	At least one of 15-1, 15-2, 15-3

UE supports LTE V2X sidelink
	No
	No
	FFS
	per band combination
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling


The value of X, which is not signalled according to past agreements, has not previously been discussed. Moreover, the consequence if the feature is not supported by the UE still needs to be formulated. It was left FFS due to its relation to component (2) which is also FFS. The only agreement so far is that X is not signalled. Companies are invited to provide their comments, questions, or suggestions in regard to these FFS points in the table below. Based on these, the moderator will derive a proposal to be discussed directly by email.
	Company
	Comments/Questions/Suggestions

	LGE
	Section 16.2.4.1 of TS 38.213 includes the time required for the inter-RAT conflict resolution, so we think component 2 is not necessary in the UE feature list, i.e., the value can be determined by the spec maintenance. The consequence of not supporting this feature can be written as “UE supports the long-term time-scale TDM only.”

	Panasonic
	We agree LGE view.

	vivo
	We see the benefit to define a limit, otherwise a UE may declare support of short-term TDM with a processing time of minutes or hours, which is totally meaningless.
The value of X can be 20ms, which is same as that for inter-RAT control.

	Ericsson
	We do not see the need to determine a value for X since it can be defined by specification.

	OPPO
	Agree with LGE

	Qualcomm
	Component 2 can be removed and defined in specifications as suggested by LGE and Panasonic

If the consequence when 15-6 is not supported is that the UE supports long-term timescale TDM, the prerequisite needs to be updated “UE supports LTE V2X sidelink in the same band”

	NTT DOCOMO
	Agree with LGE

	Apple
	We agree with LGE’s view.

	CATT
	Agree with LGE’s view

	Huawei, HiSilicon
	It’s up to UE implementation, no need to be defined or signaled to the network since this is in-device coexistence between LTE and NR sidelink which can be used both in coverage and out of coverage.


FG 15-11 is currently defined as follows [1]:
	15-11
	PSFCH format 0 
	1) UE can transmit and receive NR PSFCH format 0

2) UE can receive up to N PSFCH(s) resources in a slot.

3) UE can transmit up to M PSFCH(s) resources in a slot
	At least one of 15-1, 15-3
	FFS
	FFS
	
	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

Candidate values for N are {5, 15, 25, 32, 35, 45, 50, 64}

Candidate values for M are {4, 8, 16}
	Optional with capability signalling

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


The two FFS points highlighted in yellow have previously been discussed as part of email discussion/approval [101-e-Post-NR-UE-Features-05] where the following was proposed by the moderator: 
· For FG 15-11, there is a need for the gNB to know if the feature is supported 
· FG 15-11 is not applicable to the capability signalling exchange between UEs
Note that compared to the summary of [101-e-Post-NR-UE-Features-05] in [2] the responses in the table below have been altered to capture only  those aspects that are still open.
Given that companies’ views have already been captured, these two FFS points are proposed to be discussed directly by email.

	Company
	Comments/Questions/Suggestions

	OPPO
	· Reporting to gNB (yes), gNB to take this reporting into account when dimensioning PSFCH resources and making scheduling decisions. 
· Reporting to peer UE (yes). It is useful for the peer UE to know the other UE’s capability in how many PSFCH resources can be transmitted in a slot to avoid requesting number of PSFCH transmissions beyond UE’s capability.

	Huawei, HiSilicon
	Agree.
Usefulness of SL report of capability not clear, since TX UE does not know how many PSFCHs are being used by its RX UE for other links, i.e. the report does not contain usable information.

	LGE
	Agree. A UE doesn’t need to know other UE’s capability on the number of PSFCH TXs when M=1 is deleted. A UE can send only one transmission to a UE in a slot and up to 4 slots can be acknowledged in a PSFCH slot. If the minimum of M is 4, there is no case where a UE requests PSFCH more than another UE can support in a single PSFCH slot.

	CATT
	From our understanding, both reporting to gNB and exchanging between UEs are not necessary. 

Since the Rx UE need to perform both mode 1 and mode 2 receptions and PSFCH feedback, gNB has no knowledge about mode 2 transmission. Reporting to gNB can not fully resolve this issue. 

The similar reason for exchanging between UEs, since the Rx UE need perform the receptions and PSFCH feedback from different Tx UEs, but Tx UEs can not know the transmission from each other. Exchanging between UEs can not fully resolve this issue. 

	Qualcomm
	· No need to report to gNB, capability is only needed for N and M values and gNB cannot use those values. For example, PSFCH resources in the pool are not UE specific.

· This feature can be optionally reported to other UEs.

	Panasonic
	We are ok with the proposal. 

	MediaTek
	Agree with FL’s proposals except for capability signaling exchange between UEs.

· It may be required in case that Tx UE has to forward OoC Rx UE’s PSFCH capabilities to gNB

	Apple
	We think reporting to gNB is not necessary. 

	NTT DOCOMO
	Agree with OPPO. Reporting to both gNB and other UE is needed. After reporting to gNB, gNB can use the information to decide whether SL resource is provided or not. If reported to other UE, the UEs can know how many transmissions are possible to expect feedback on a PSFCH occasion.


FG 15-18 is currently defined as follows [1]:
	15-18
	Support of rank 2 transmission
	1) UE additionally supports rank 2 PSSCH transmission
	[At least one of 15-2 and 15-3]
	No
	FFS
	UE supports rank 1 PSSCH transmission only.
	Per band
	 N.A.
	N.A.
	N.A.
	RAN1 does not see a need for the gNB to know if the feature is supported but would like to leave final decision to RAN2
	Optional with capability signalling


The prerequisites in squared brackets, highlighted in yellow, were previously discussed in [101-e-NR-5G_V2X_NRSL-UEFeatures-05]. Companies’ views from [3] are provided below for convenience.

	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK to confirm as is.

	Qualcomm
	CSI (FG 15-14) could be added as a prerequisite.

	vivo
	Agree with QC, i.e., adding 15-14 as a prerequisite.

	Panasonic
	Agree Qualcomm and vivo.

	LGE
	Un-optimized rank adaptation is always possible based on HARQ feedback. So we prefer not adding 15-14 as a prerequisite.

	OPPO
	OK to confirm “at least one of 15-2 and 15-3”, and agree with QC to additionally add 15-14 (CSI) as a prerequisite.


Based on the feedback above, the following is proposed.
Proposal: For the prerequisites of FG 15-18,

· Remove the squared brackets and add FG 15-14 as additional prerequisite, i.e., “FG 15-14 and at least one of 15-2 and 15-3”
Companies are invited to provide their comments, questions, or suggestions in regard to this proposal in the table below. Based on these, the moderator will derive a proposed agreement to be discussed directly by email.

	Company
	Comments/Questions/Suggestions

	LGE
	We have the preference of not adding 15-14 as said above. But we can accept the moderator’s proposal if it is supported by the majority. 

	Panasonic
	We agree the proposal. Although we agree un-optimized rank adaptation is possible, it is not efficient.

	vivo
	Agree the proposal.

	Ericsson
	We agree with the proposal.

	OPPO
	We support the proposal

	Qualcomm
	We agree with the proposal

	NTT DOCOMO
	Agree with the proposal.

	Apple
	We agree that FG 15-14 is added as prerequisite. We may not need to mention “at least one of 15-2 and 15-3” in the prerequisite, since they are already the prerequisite of FG 15-14. 

	CATT
	Agree with the proposal

	Huawei, HiSilicon
	There may be a problem in the proposal in signaling terms.
It is already agreed that 15-14 (SL CSI) is “UE can transmit and receive sidelink CSI with up to P antenna port(s)” where P = {1,2}. Thus to have for rank-2 tx a pre-requisite for which UE may signal P=1 port of SL CSI does not appear to function correctly since RX UE could never determine reporting of rank=2.
Thus there are two points:

1. There is no actual need to couple together 15-14 and 15-18, since UE should be motivated to have P=2 for 15-14, when it signals support of 15-18.

2. If the pre-requisite of 15-14 is included in 15-18, it should be under the condition that P=2.


The FFS point highlighted in yellow has previously been discussed as part of email discussion/approval [101-e-Post-NR-UE-Features-05] where the following was proposed by the moderator: 
· FG 15-18 is applicable to the capability signalling exchange between UEs
Note that compared to the summary of [101-e-Post-NR-UE-Features-05] in [2] the responses in the table below have been altered to capture only  those aspects that are still open.

Given that companies’ views have already been captured, this FFS point is proposed to be discussed directly by email.
	Company
	Comments/Questions/Suggestions

	OPPO
	Reporting to peer UE (Yes), it is essential in the unicast for proper configuration of CSI-RS and for the other UE to know what can be reported in rank indicator.

	Huawei, HiSilicon
	The FFS should be “No”, since the TX UE rank capability does not impact the RX UE behavior. Even for CSI calculation, the RX UE does not derive the RI based on the capability of the TX UE.

	LGE
	Reporting to another UE => No. RX UE has nothing to do with the TX UE’s capability. If two layer transmission is indicated for PSSCH or CSI-RS, RX UE can simply follow the reception procedure.

	CATT
	Whether exchanging between peer UEs is depend on the outcome of FG15-19, if the FG15-19 is basic feature, then it is unnecessary. Otherwise, it is necessary to inform the peer UEs. 

	Qualcomm
	This feature can be optionally reported to other UEs.

	Panasonic
	We are ok with the proposal.

	MediaTek
	OK with the proposal.

	NTT DOCOMO
	Our preference is ‘No’ since this feature is capability of transmitter side, which is unnecessary information for receiver side. 

	Apple
	We are okay with the proposal


FG 15-19 is currently defined as follows [1] (highlighting of FFS points not in scope of [101-e-Post-NR-UE-Features-09] has been removed):
	15-19
	Support of rank 2 reception
	1) UE additionally supports rank 2 PSSCH reception
	[15-1]
	No
	Yes
	UE supports rank 1 PSSCH reception only.
	Per band
	N.A.
	N.A.
	N.A.
	RAN1 does not see a need for the gNB to know if the feature is supported but would like to leave final decision to RAN2 

FFS: This is the basic FG for NR sidelink
	[Optional with capability signalling] 


The prerequisite in squared brackets, highlighted in yellow, was previously discussed in [101-e-NR-5G_V2X_NRSL-UEFeatures-05]. Companies’ views from [3] are provided below for convenience.

	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	OK to confirm as is.

	Qualcomm
	Agree with the proposal

	vivo
	OK to confirm as is.

	Panasonic
	OK

	LGE
	OK

	OPPO
	OK

	Apple 
	OK

	CATT
	OK


Based on the feedback above, the following should be agreeable by email.
Proposed Agreement: For the prerequisites of FG 15-19,

· Remove the squared brackets, i.e., “15-1”
Companies are invited to provide their comments, questions, or suggestions (if any) in regard to this proposal in the table below. 

	Company
	Comments/Questions/Suggestions

	LGE
	Agree the proposal.

	Panasonic
	We agree the proposal.

	vivo
	Agree the proposal.

	Ericsson
	OK with the proposal to remove the brackets

	OPPO
	Agree with the proposal

	Qualcomm
	We agree with the proposal

	NTT DOCOMO
	Agree

	Apple
	Agree

	CATT
	Agree

	Huawei, HiSilicon
	Agree


3 Conclusion

After further discussion by email on the RAN1 email reflector, the email discussion/approval concluded with the following agreements. The updated RAN1 UE features list for Rel. 16 NR is available in [4].
Agreement: For the prerequisites of FG 15-19,
· Remove the squared brackets, i.e., “15-1”
	15-19
	Support of rank 2 reception
	1) UE additionally supports rank 2 PSSCH reception
	[15-1]
	No
	Yes
	UE supports rank 1 PSSCH reception only.
	Per band
	N.A.
	N.A.
	N.A.
	RAN1 does not see a need for the gNB to know if the feature is supported but would like to leave final decision to RAN2
 
FFS: This is the basic FG for NR sidelink
	[Optional with capability signalling]


 
Agreement: For the prerequisites of FG 15-18,
· Remove the squared brackets incl. the content in between and add FG 15-14 as prerequisite conditioned on P=2, i.e., “15-14 when P=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]
15-14 with P=2
	No
	FFS
	UE supports rank 1 PSSCH transmission only.
	Per band
	N.A.
	N.A.
	N.A.
	RAN1 does not see a need for the gNB to know if the feature is supported but would like to leave final decision to RAN2
	Optional with capability signalling
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