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1 Introduction

This document presents the summary of email discussion/approval [101-e-NR-5G_V2X_NRSL-UEFeatures-04] during RAN1 #101-e. According to the Chairman’s Notes:

	[101-e-NR-5G_V2X_NRSL-UEFeatures-04] Email discussion/approval till 5/29 – Ralf (AT&T)

· How to finalize type, need for the gNB to know if the feature is supported, and applicability to the capability signalling exchange between UEs focusing on, but not limited to (as in x4282)

· Type: FG 15-14

· Need for gNB to know: FG 15-1, FG 15-3, FG 15-11, FG 15-18, FG 15-19, FG 15-23

· Applicability to the capability signalling exchange between UEs: FG 15-5, FG 15-11, FG 15-14, FG 15-18, FG 15-19, FG 15-23




The following was discussed and agreed during RAN1 #101-e within the scope of [101-e-NR-5G_V2X_NRSL-UEFeatures-04]. 
2 Summary of email discussion/approval [101-e-NR-5G_V2X_NRSL-UEFeatures-04]
The following tables represent rows of the latest version of the NR UE feature list for 5G V2X agreed by RAN1 [1]

 REF _Ref41854776 \r \h 
[3]. For each FG, companies are invited to provide their views on how to finalize type, need for the gNB to know if the feature is supported, and applicability to the capability signalling exchange between UEs. 

Agreement:
	15-1
	Receiving NR sidelink 
	1) UE can receive NR PSCCH/PSSCH. Up to [A] sidelink HARQ processes are supported.

2) UE can receive [X] PSCCH in a slot.

3) UE can attempt to decode [Y] RBs per slot

4) UE supports reception of PSSCH according to the 64QAM 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) minimum two receive antennas]

8) UE can receive using the subcarrier spacing and CP length defined for a given band in RAN4

10) Supports 14-symbol SL slot with [all/some] DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH. If UE signals support of ECP, support 12-symbol SL slot with [all/some] DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = [FFS] for slots w/wo PFSCH.

12) UE can receive using 30 kHz subcarrier spacing with normal CP in FR1, 120 kHz subcarrier spacing with normal CP FR2
	None
	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

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

FFS: details for component (10) 

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

Component-1 candidate value set: {value1, value2 …}

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}}
Component-8 candidate value set for CP length: {NCP,NCP and ECP} 

(ECP only applies to SCS of 60 kHz)
	Optional with capability signaling. For UE supports NR sidelink, UE must indicate this FG is supported.



	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	The first FFS should be “Yes” considering the various candidate values sets. 
The second FFS should be “Yes”. At least the numerology capability should be exchanged between UEs.

	OPPO
	Yes to both FFS

	DOCOMO
	The feature should be reported to gNB so that gNB knows that the UE will do SL communication

	Ericsson
	Both FFS should be Yes. 

	Qualcomm
	Report to gNB: yes (if in a non-PC5 only band)

Report to other UEs: yes

	vivo
	Report to gNB: Yes 

Report to other UEs: No (appreciate if someone can provide the usage)

	Panasonic
	Report to gNB: Yes 

Report to other UEs: yes to indicate candidate values of SCS.

	Nokia, NSB
	Yes to both FFS

	LGE
	Yes to both FFS


	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 [and CP length] it reports for FG 15-1.

FFS: 7) CP length

8) Supports 14-symbol SL slot with [all/some] 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 [and normal CP] subcarrier spacing in FR1, FFS FR2
[11) DL pathloss based open loop power control when mode 2 is configured by NR Uu]
	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

FFS: all details for component (11)
	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 …}


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Similar to FG 15-1, the FFS should be “Yes”. 

	OPPO
	This FG should be reported to gNB for dedicated mode 2 configurations

	Ericsson 
	FFS should be Yes.

	Qualcomm
	Report to gNB: yes (if in a non-PC5 only band)



	vivo
	Report to gNB: Yes 

	Panasonic
	Report to gNB: Yes

	Nokia, NSB
	FFS should be yes

	LGE
	FFS should be Yes


Agreement:
	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 
	Yes
	No
	FFS
	[Per band]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	GTW discussion for “per band” may be worthwhile to check views.

	Qualcomm
	If TDM is limited to same band (our understanding), the FG could be “per band”. If TDM applies across bands, then “per band combination”. If both, then “per band in a band combination”

	Panasonic
	We are not sure the handling where PA is shared among multiple bands and one band contains sidelink. If such case is supported, per band combination would be applied.

	LGE
	Per band combination can be a safer approach. It should be clear that this band combination means a combination of a LTE SL band and an NR SL band.

	OPPO
	In our understanding, this FG is not necessary for the same band. Therefore, same as LGE, it would be safer to define as “per band combination”.


Agreement:
	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


	Optional with capability signalling

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

Candidate values for N are {5, 15, 25, 32, 35, 45, 50, 64}
Candidate values for M are {[1], 4, [5,] 8, 16} 


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	For the first FFS, we prefer “Yes”. The reason is that UEs’ PSFCH processing capabilities may impact the gNB scheduling procedure and configurations. Although gNB cannot know all details of PSFCH tx/rx, the capabilities are a useful guide to how much resource is needed.
For the second FFS, we think it should be “No” since this is a basic FG, and the PSFCH processing capability does not impact the behavior of the peer UE which cannot know how many PSFCHs are going to be TX’d/RX’d..

	Ericsson
	Atleast it should be reported to gNB. 

	Qualcomm
	Reporting would be only for testing N and M, in which case we don’t think reporting to gNB is needed.

	vivo
	Given it is a basic FG, it seems no need to report to either gNB or peer UE. 

	Panasonic
	Yes for gNB and No for peer UE.

	Nokia, NSB
	‘Yes’ for reporting to gNB. For the second FFS it is not clear how the other UEs would utilize the information.

	LGE
	Yes to reporting to gNB. gNB can take it into account in the resource allocation, e.g., to avoid scheduling sidelink grants with HARQ feedback enabled beyond the UE’s capability in transmitting or receiving PSFCHs in the corresponding PSFCH slot. Similar consideration can be given to the unicast case, but given that no special handling is likely to be supported in this release, it’s okay to have “No” to reporting to a peer UE.

	OPPO
	· For reporting to gNB (yes), we share the same view as HW and LGE that UE’s PSFCH processing capability is needed for the gNB to know.

· For reporting to peer UE (yes). It will be 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.


	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
	FFS
	
	[Per band]
	N.A.
	N.A.
	N.A.
	FFS: This is the basic FG for NR sidelink
	Optional with capability signalling.

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


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	For the FFS, it should be “No” since this should be a basic FG. The supported number of antenna ports should be via capability exchange of FG 15-19.
Per-band is correct, as per UE seems not meaningful at least for bands where V2X is not permitted.

	Vivo
	feature should be reported to the peer UE in PC5

	ZTE
	sidelink CSI report should be a per UE instead of per band FG

	Qualcomm
	This feature should be reported to other UEs.
This feature is “per band”

	DOCOMO
	1 or 2 ports CSI-RS should be supported in this FG and either should be reported to other UEs. Otherwise, in a unicast link, TX-UE cannot transmit CSI-RS with 2 ports. Note that at least 2 rank TX is an optional feature

	Ericsson
	Should be reported to other UEs. 

	Panasonic
	Yes to other UEs. Either per band or per UE is ok.

	Nokia, NSB
	FFS should be ‘yes’.

	LGE
	FFS should be ‘yes’.

	OPPO
	FFS should be ‘yes’, and it should be “per band”.


	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.
	This FG is a WA
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	The first FFS should be “No”, since the TX UE rank capability does not impact the gNB behavior in R16.
The second 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.

	vivo
	Report to gNB: Yes 

Report to other UEs: Yes

	Intel
	Rank 2 transmission requires CSI reporting for rank estimation. Since CSI reporting is assumed/proposed to be an optional feature, the whole rank 2 operation is also assumed to be an optional feature. Like CSI reporting, it needs to be negotiated between UEs using PC5 RRC. This feature can also be known to gNB

	Qualcomm
	no need to report this feature to gNB (gNB does not control transmission rank) or other UEs
UE can either report this feature to other UEs or need a bit for testing

	Apple
	UE does not report to gNB of supporting feature group

UE reports its capability of rank 2 sidelink transmission or reception to a peer UE for efficient sidelink unicast transmissions

	Panasonic
	Yes to both gNB and peer UE

	LGE
	Yes to both FFS. gNB does not directly control the rank but it can take this into account in dimensioning the sidelink grant or resource pool. This should be reported to a peer UE so that CSI-RS can be configured properly.

	OPPO
	Reporting to gNB (Yes), we see some value for the gNB to know (although not much) as LGE explained. No harm for the gNB to know.
Reporting to peer UE (Yes), this is necessary as LGE explained.


	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.
	This FG is a WA. 

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


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	The first FFS should be “No”, since the RX UE rank capability does not impact the gNB behavior in R16.
The second FFS should be “Yes”. The TX UE needs the info to avoid transmitting rank 2 PSSCH if the RX UE signals that it does not support rank 2 reception.

	vivo
	Report to gNB: Yes 

Report to other UEs: Yes

	Intel
	Rank 2 reception requires CSI reporting for rank estimation. Since CSI reporting is assumed/proposed to be an optional feature, the whole rank 2 operation is also assumed to be an optional feature. Like CSI reporting, it needs to be negotiated between UEs using PC5 RRC. This feature can also be known to gNB

	Qualcomm
	no need to report this feature to gNB (gNB does not control transmission rank)
This feature needs to be reported to other UEs

	Apple
	UE does not report to gNB of supporting feature group

UE reports its capability of rank 2 sidelink transmission or reception to a peer UE for efficient sidelink unicast transmissions

	Panasonic
	Yes to both gNB and peer UE.

	Nokia, NSB
	Other UE needs to know the capability, unless it is agreed to be a basic feature. 

	LGE
	Yes to both FFS for the same reason above.

	OPPO
	Yes to both gNB and peer UE for the same reasons in 15-18.


	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

[2) downlink pathloss based OLPC]
	FFS
	FFS
	Yes
	
	Per band
	 N.A.
	N/A
	N.A.
	Working assumption: This FG is a basic UE FG [at least] for UEs supporting mode 1

FFS: all details for component (2) 

FFS: whether this is a basic FG also for UEs not supporting mode 1
	Optional with capability signalling


	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	We support to move component-2 to FG 15-2 and 15-3. For component-1, we think it should be mandatory for all SL UEs, according to the working assumption. As a result, the FFS should be “No”.

	Intel
	subject to PC5 RRC based capability exchange. Network can also be aware of this capability

	OPPO
	Yes to both FFS.

	DOCOMO
	Report to gNB is unnecessary

	Ericsson
	We believe this should be reported to gNB and other UEs. If it is decided to be the basic FG, we might not need to report this FG. 

	Qualcomm
	This feature should be reported to gNB (if in a non-PC5 only band)

This feature should be reported to other UEs

	vivo
	Report to gNB: Yes 

Report to other UEs: Yes

	Panasonic
	Yes to both gNB and peer UE.

	Nokia, NSB
	It should be Yes for both, unless it is agreed to be a basic FG.

	LGE
	Yes to both FFS.


If companies would like to update type, need for the gNB to know if the feature is supported, or applicability to the capability signalling exchange between UEs of any other FG, they can comment here. 

	Company
	Comments/Questions/Suggestions

	vivo
	We have a general comment regarding the signaling reporting. Currently, there are some FGs reported only in PC5-RRC but not to gNB (e.g., 15-14 Sidelink CSI report). On the other hand, RAN2 has the following agreement that SL capability reported in PC5-RRC should also be reported to network:
Agreements on capabilities: 
1:    For LTE-Uu controlling NR-PC5, define the NR PC5 band combination in UE-EUTRA-Capability.
2:    For NR-Uu controlling LTE-PC5, define the NR PC5 band combination in UE-NR-Capability.
3:    Working assumption: The band combination of mixed LTE-PC5 and NR-PC5 will be reported, in addition to pure LTE-PC5 band combination and NR-PC5 band combination.
4:    RRC_CONNECTED UE reports the received SL capability via PC5-RRC to network.
Then it seems very strange to define a capability reported only in PC5-RRC: for a pair of UE A and B controlled by a gNB, the gNB can be aware of the capability of UE A only by receiving the capability report relayed from UE B… If the gNB believes this capability is needed, why not directly acquires from UE A? In this sense, it is better to avoid defining a SL capability reported only in PC5-RRC but not to gNB.


3 Conclusion

After further discussion by email on the RAN1 email reflector, the email discussion/approval was closed without agreements. 
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