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1 Introduction

This document was drafted by the moderator of the agenda item under the direction of the RAN1 Chairman following the below guidance whose purpose it serves:

	· May 18th – 22nd: preparation phase (not for Rel-17 SIs)

· May 18th – 19th: FLs to prepare summary

· May 20th – 22nd: FLs to lead the discussion identifying the set of email threads

· A single email thread is used for Rel-16 WIs with a total number of email thread budget (instead of per sub-agenda budget as for other WIs, as detailed in the next two slides)

· In the email approval phase, multiple email threads may be used (& announced accordingly)

· Note: PLEASE KEEP THE EMAIL DISCUSSION SCOPE PER EMAIL THREAD REASONABLE!
· Too much scope will force Chairman/Vice Chairman to step in to do the necessary cut down using the best judgement ( if so, no complaints please. 


All Sections except Section 3 were exclusively prepared by the moderator of the agenda item. Specifically, Section 2 is the moderator’s summary of contributions submitted to RAN1 #101-e in this agenda item according to the Chairman’s guidance. During the preparation phase, companies were given the opportunity to revise their views in the moderator’s summary in Section 2 using revision marks as shown below, if any. Section 3 was jointly drafted by the moderator and contributing companies during the preparation phase of RAN1 #101-e whereby companies present their views on the moderator’s proposals according to the Chairman’s guidance above in the respective tables. After conclusion of the preparation phase, the moderator submitted the final document as input to RAN1 #101-e with recommendations captured in Section 4.
2 Summary of Other UE features for LTE
The following table represents the version of the LTE UE feature list for V2X agreed by RAN1 during RAN1 #100bis-e [1].
	Features
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the eNB to know if the feature is supported
	Need for the UE to know if the feature is supported (only for V2X WI, where the PC5-RRC capability signalling is delivered between the UEs)
	Consequence if the feature is not supported by the UE
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation
	Capability interpretation for mixture of FDD/TDD
	Note
	Mandatory/Optional

	5. [5G_V2X_NRSL]
	5-1
	Receiving NR sidelink configured by LTE Uu
	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 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) minimum two receive antennas]
8) UE can receive using the subcarrier spacing [and CP length]  [defined for a given band in R15 in RAN4] [as configured for NR UL]
FFS: 9) CP length
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

[11) UE can receive PSSCH with 256QAM in NR sidelink]
12) UE can receive using 30 kHz subcarrier spacing in FR1, FFS FR2
	None
	Yes
	No
	
	Per band
	N.A.
	N.A.
	FFS: This is the basic FG for sidelink in licensed spectrum where eNB is operating on or managing that spectrum and optional FG otherwise

FFS: details for component (10) 

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}}]
[Component-12 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}}]
Candidate values for A are {value1, value2 …}


	Optional with capability signalling

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



	
	5-2
	Transmitting NR sidelink mode 1 scheduled by LTE Uu
	1) UE can transmit PSCCH/PSSCH using configured grant type 1 in NR sidelink mode 1 scheduled by LTE Uu. Up to [8] configured grants can be configured for a UE. Up to [C] sidelink processes are supported.

2) UE supports transmission based on the normal 64QAM MCS table.

3) UE supports PT-RS transmission in FR2.

4) UE can transmit using the subcarrier spacing it reports.

6) UE can transmit using the subcarrier spacing [and CP length] it reports.

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) Support downlink pathloss based open loop power control]
	None
	Yes
	No
	
	Per band


	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 eNB is operating on or managing that spectrum and optional FG otherwise

Component-6 candidate value set in FR1:

{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}

Component-6 candidate value set in FR2:

{{60 kHz}, {120 kHz}, {60, 120 kHz}}

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

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

Candidate values for C are {value1, value2 …}

	
	5-3
	Transmitting NR sidelink mode 2 configured by LTE Uu
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by LTE Uu. 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 5-1.

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 NR 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]

	5-1
	FFS
	No
	
	Per band


	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 eNB is operating on or managing that spectrum and optional FG otherwise

[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

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

Candidate values for B are {value1, value2 …}

	
	
	
	


	
	
	
	
	
	
	
	
	

	
	5-5
	Sidelink congestion control
	1) UE can report CBR measurement to eNB [when operating in Mode 1] [and mode 2] (FFS: delete component 1) 

2) UE can adjust its radio parameters based on CBR measurement and CRlimit.

3) UE can process CBR and CR within the time it indicates
	5-1 and at least one of 5-2 and 5-3
	Yes
	FFS
	
	Per band
	N.A.
	N.A.
	FFS: This is the basic FG for sidelink in licensed spectrum where eNB is operating on or managing that spectrum and optional FG otherwise
FFS: details of components (1)

Component-3 candidate value set

{Congestion process time 1, Congestion process time 2} where

Congestion process time 1: 2, 2, 4, 8 slots for 15, 30, 60, 120 kHz subcarrier spacing.

Congestion process time 2: 2, 4, 8, 16 slots for 15, 30, 60, 120 kHz subcarrier spacing
	Optional with capability signalling

	
	5-6
	Short-term time-scale TDM for in-device coexistence
	1) Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception
	At least one of 5-1, 5-2, 5-3
	No
	No
	
	Per band
	N.A.
	N.A.
	FFS whether a set of candicate values need to be defined for the time required for the inter-RAT conflict resolution
	Optional with capability signalling

	
	5-7
	256QAM sidelink transmission
	1) UE can transmit PSSCH with 256QAM in NR sidelink
	At least one of 5-2, 5-3
	Yes
	Yes
	UE supports QPSK, 16QAM, and 64 QAM for transmission only.
	Per band
	N.A.
	N.A.
	
	Optional with capability signalling

	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	


	
	
	
	
	
	
	
	
	


	
	5-9
	Low-spectral efficiency 64QAM MCS table
	1) UE can transmit or receive PSSCH with low-spectral efficiency 64QAM MCS table
	At least one of 5-1, 5-2, 5-3
	Yes
	Yes
	UE supports normal 64QAM MCS table and 256QAM MCS table only.
	Per band
	N.A.
	N.A.
	
	Optional with capability signalling

	
	5-10
	eNB 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 eNB, GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to gnbEnb.

3) If UE supports 5-4, UE additionally supports eNB, 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 5-1, 5-2, 5-3
	Yes
	No
	
	Per band
	N.A.
	N.A.
	
	Optional with capability signalling

	
	5-11
	Simultaneous transmission of uplink and sidelink
	1) UE supports simultaneous transmission of LTE uplink and NR sidelink (on different carriers) in all bands for which the UE indicated simultaneous sidelink and uplink support in a band combination.
	At least one of 15-2 and 15-3
	Yes
	No
	
	Per band combination
	N.A.
	N.A.
	
	Optional with capability signalling

	
	5-12
	Support of SL slot less than 14 consecutive symbols
	1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols [and the corresponding DMRS patterns it reports.]

2) [UE supports [some/all] applicable DMRS patterns for the number of consecutive Sl symbols it reports]
	At least one of 5-1, 5-2, 5-3
	Yes
	No
	UE supports SL only in a SL slot configured with 14 consecutive symbols.
	Per band
	N.A.
	N.A.
	FFS: This is the basic FG for sidelink in licensed spectrum where eNB is operating on or managing that spectrum and optional FG otherwise
The component-1 candidate value set can be DRMS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {{12,2},{12,1}, {11,4},{11,3},{11,2}, {10,4},{10,3},{10,2}, {9,2},{8,3},{8,2},{7,2},{6,2}, {5,2}}
	Optional with capability signalling

	
	5-13
	[Support of multiple synchronization references]
	[1) UE can support sidelink reception using up to A synchronization 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.
	Component-1 candidate value set: {1, 2, 3, 4}

Note: RAN1 is still discussing whether this FG is needed
	Optional with capability signalling

	
	5-14
	Support of rank 2 transmission
	1) UE additionally supports rank 2 PSSCH transmission
	[At least one of 5-2 and 5-3]
	FFS
	FFS
	UE supports rank 1 PSSCH transmission only.
	Per band
	 N.A.
	 N.A.
	This FG is a WA
	Optional with capability signalling

	
	5-15
	Support of rank 2 reception
	1) UE additionally supports rank 2 PSSCH reception
	[5-1]
	FFS
	FFS
	UE supports rank 1 PSSCH reception only.
	Per band
	 N.A.
	 N.A.
	This FG is a WA. 

FFS: This is the basic FG for sidelink in licensed spectrum where eNB is operating on or managing that spectrum and optional FG otherwise
	[Optional with capability signalling] 

	
	5-16
	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.
	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


The following table is the moderator’s summary of contributions submitted to RAN1 #101-e in this agenda item.
	Company
	Summary 

	LG Electronics [2]
	Basic feature group

LGE notes that the UEs considered in this discussion are NR UEs that support NR sidelink controlled by LTE eNB. So, if a UE reports a FG included in the list, the eNB knows that the UE supports NR sidelink including those defined as the basic feature group in the NR UE FG list. Therefore, LGE thinks that the FGs already agreed as the basic FGs in the NR UE FG list do not need to be defined here again; it will be just a repetition of the same information. LGE believes that additional basic FGs in the LTE UE FG list are not necessary as the cross-RAT sidelink control itself cannot be a basic FG for Rel-16 NR sidelink UEs. 

LGE thinks the following FFS point in FG 5-1, 5-2, 5-3, 5-5, 5-12, 5-15 can be automatically decided based on the conclusion for the corresponding FGs in the NR UE feature list; for example, if RAN1 agrees that mode 1 TX is a basic FG for “sidelink in licensed spectrum where gNB is operating on or managing that spectrum,” FG 5-1 will be a basic FG for sidelink in licensed spectrum where eNB is operating on or managing that spectrum.”

FFS: This is the basic FG for sidelink in licensed spectrum where eNB is operating on or managing that spectrum and optional FG otherwise
FG 5-10 (eNB type synchronization source for NR sidelink)

As gNB based synchronization is the basic FG in Rel-16 NR sidelink and a UE indicating at least one FG in this list supports LTE Uu, it seems possible to make FG 5-10 as the prerequisite of FG 5-1 and 5-2 in LGE’s view. In other words, LGE believes a UE supporting NR sidelink controlled by LTE Uu always supports the eNB based synchronization (in addition to other synchronization included as the basic FG in the NR UE FG list).

	OPPO [3]
	OPPO notes the work item for 5G_V2X_NRSL is mainly a Release 16 feature for NR but since it is already agreed and specified that the feature can be network configured and controlled under LTE eNB, it is necessary to include a UE capability list for this NR feature in LTE spec, so that LTE eNB has sufficient knowledge to properly control, configure and schedule NR SL Tx/Rx. As such, OPPO argues, the set of LTE feature list for 5G_V2X_NRSL should in principle follow those in NR feature list. However, OPPO thinks it should be made clear that not all NR SL operations currently supported under NR gNB control are also supported by LTE eNB. Therefore, once the NR feature list for 5G_V2X_NRSL is completed/finalized, OPPO thinks most of the FGs from that list can be copied over to the LTE feature list, but containing only ones that are relevant to the LTE counterpart, i.e., those need to be known by LTE eNB for controlling and configuring NR SL operation.

According to the intermediate version of the LTE feature list for 5G_V2X_NRSL, OPPO provides further comments.

· Regarding the need to define basic feature groups for 5G_V2X_NRSL in LTE feature list, OPPO sees this as important to define same set of BFGs from the NR feature list to the LTE counterpart to ensure UE can support the same minimum/basic set of NR SL UE capabilities when operating under gNB and eNB control and the same expectation should be aligned between NR Uu and LTE Uu. OPPO proposes the FGs in the current LTE feature list that should be made as BFGs are 5-1/2/3/4/8.

· On UE support of 2 receive antennas, OPPO thinks it is a minimum capability that every NR V2X UE need to support. OPPO observes all simulations and performance evaluations were done assuming this minimum capability, so this should be clearly stated/captured in FG 5-1 and similarly, the support of 2 transmit antennas should be also captured accordingly in FG 5-2/3.

· On 256QAM transmission and reception, OPPO thinks that it should be handled in the same way as how it was handled for 64QAM Tx/Rx in Rel-15 LTE V2X i.e., , 256QAM reception should be made mandatory and 256QAM transmission is optional, so that whenever a UE is capable of transmitting NR SL using 256QAM, the data can always readily receive by all UEs in the field. Although the support of 256QAM in NR Uu is optional for both Tx and Rx as the Uu interface needs to consider all UE types and services that it needs to accommodate, the support of 256QAM in sidelink is for V2X, where high data rate of up to 1Gbps is expected, according to OPPO. As such, OPPO doesn’t think FG 5-7a is necessary and it can be simply captured in FG 5-7 that “Reception of 256QAM is mandatory” as a note, while the FG 5-7 for 256QAM sidelink transmission is optional with capability signalling.

	Ericsson [4]
	Basic Feature Groups

Ericsson notes that one point of discussion in defining the LTE UE feature list for Rel. 16 V2X is whether to define the basic feature groups or not. In Ericsson’s opinion, such description is needed so that it is clear that a UE operating the NR sidelink under LTE must support basic features. Furthermore, Ericsson believes the set of basic feature groups should be aligned with NR basic feature groups. 

Alignment between LTE and NR features

In Ericsson’s view, the components of feature groups defined for LTE should be completely aligned with NR features. Ericsson notes that NR features' list is not completely settled yet (e.g. subcarrier spacings which can be mandatory, defining eNB as separate feature group etc.), however, for LTE, an LS to RAN2 has been sent with the list which may be subject to change after settling NR features first. Ericsson thinks it should be clear that any change in NR features should be similarly reflected in LTE features, if applicable. 

Synchronization sources for NR SL

Ericsson believes the eNB as a synchronization reference for NR SL should be part of the basic features and therefore, it should be included in the FG 15-4 along with the GNSS and SyncRef UE as valid synchronization reference. According to Ericsson, the motivation behind this addition is that since a UE will have Uu capabilities, then it is arguably straightforward to support the capability of using the network as a potential synchronization source and moreover, for many deployments of interest NW-based synchronization is necessary. 


3 Issues for discussion during the preparation phase
Based on the summary in Section 2, the moderator proposes to postpone further discussions on the V2X UE feature list for LTE until the NR UE feature list for V2X is more stable. 
Companies are invited to provide their views on the moderator’s proposal in the following table. 

	Company
	Comments/Questions/Suggestions

	
	


…

4 Conclusion

…
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