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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 on UE features for 5G V2X
The following table represents the version of the NR UE feature list for 5G V2X agreed by RAN1 as baseline for RAN1 #101-e [1].
	Index
	Feature group
	Components
	Prerequisite feature groups
	Need for the gNB to know if the feature is supported
	Applicable to the capability signalling exchange between UEs (V2X WI only)”.
	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
	Need of FR1/FR2 differentiation
	Capability interpretation for mixture of FDD/TDD and/or FR1/FR2
	Note
	Mandatory/Optional

	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 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) [for NR SL by preconfiguration] 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

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



	15-2
	Transmitting NR sidelink mode 1 scheduled by NR Uu
	1) UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to [8] configured grants can be configured for a UE. Up to [C] sidelink HARQ processes are supported.

2) UE supports transmission based on 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.

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]
[10) SL HARQ feedback on Uu]
	
	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 {value1, value2 …}

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.
[Note: For component (6) the supported SCS should be the same as the Uu link in licensed carrier]
	Optional with capability signalling

FFS: For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.
Candidate values for C are {value1, value2 …}

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

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

3) UE supports PT-RS transmission in FR2.

[4) UE can perform sensing and resource allocation operations.]

[5) UE supports rank 1 PSSCH transmissions.]
6) UE can transmit using the subcarrier spacing [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 …}

	15-4
	Synchronization sources for NR sidelink
	1) UE can receive S-SSB in NR sidelink if it supports 15-1.

2) UE can transmit S-SSB in NR sidelink if it supports 15-2 or 15-3.

3) UE supports GNSS and SyncRef UE as the synchronization reference according to the synchronization procedure with sl-SyncPriority set to GNSS and sl-NbAsSync set to false.

4) UE can transmit or receive NR sidelink based on the synchronization to an gNB

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

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

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

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

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

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

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

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

	15-5
	Sidelink congestion control
	1) UE can report CBR measurement to gNB [when operating in Mode 1] [and mode 2] (FFS: delete component 1) 

2) UE can adjust its radio parameters based on CBR measurement and CRlimit. [in mode 2].
3) UE can process CBR and CR within the time it indicates [in mode 2]
	15-1 and at least one of 15-2 and 15-3
	Yes
	FFS
	
	Per band
	N.A.
	N.A.
	N.A.
	FFS: This is the basic FG for NR sidelink 

FFS: details of components (1)
[Note: component 1 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-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

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

	15-7
	Transmitting LTE sidelink mode 3 scheduled by NR Uu 
	1) UE can be scheduled over NR Uu for LTE sidelink mode 3 transmission..

2) UE reports a value ‘X’ for the minimum value it supports for the additional time indicated in the NR DCI scheduling LTE sidelink mode 3.

3) UE can monitor DCI format 3_1 for LTE sidelink SPS grant.
	
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	Component-2 candidate value set: 

{0ms, 0.25ms, 0.5ms, 0.625ms, 0.75ms, 1ms, 1.25ms, 1.5ms,1.75ms, 2ms, 2.5ms, 3ms, 4ms, 5ms, 6ms, 8ms, 10ms, 20 ms }
	Optional with capability signalling 

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

	15-10
	256QAM sidelink transmission
	1) UE can transmit PSSCH with 256QAM in NR sidelink
	At least one of 15-2, 15-3
	Yes
	Yes
	UE supports QPSK, 16QAM, and 64 QAM for transmission only.
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling

	15-11
	PSFCH format 0 
	1) UE can transmit and receive NR PSFCH format 0

2) UE can receive [N] PSFCH(s) resources in a slot.

3) UE can transmit [M] PSFCH(s) resources 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 new FG 15-11a]
	At least one of 15-1, 15-2, 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

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

FFS: For UE supports NR sidelink, UE must indicate this FG is supported.
ALT 1) Candidate values for N are {5, [10,] 15, [20,] 25, [30,] 35, [40,] 45, 50 }

ALT 2) Candidate values for N are {32, 64}

Candidate values for M are {1, 4, [5,] 8, 16}

	15-12
	Low-spectral efficiency 64QAM MCS table
	1) UE can transmit or receive PSSCH with low-spectral efficiency 64QAM MCS table.
	At least one of 15-1, 15-2, 15-3
	Yes
	Yes
	UE supports normal 64QAM MCS table and 256QAM MCS table only.
	Per band
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling

	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.

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

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

	15-16
	Simultaneous transmission of uplink and sidelink
	1) UE supports simultaneous transmission of NR uplink and NR sidelink (onin different carriersbands) in a band combination 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.
	N.A.
	
	Optional with capability signalling.

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

	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] 

	15-22
	Support of SL slot less than 14 consecutive symbols  Support of fewer than 14 consecutive sidelink symbols in a slot
	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 15-1, 15-2, 15-3
	Yes
	No
	UE supports SL only in a SL slot configured with 14 consecutive symbols.
	Per band
	 N.A.
	N/A
	N.A.
	FFS: This is the basic FG for NR sidelink 
[Note: For Component (1) the support of 12 symbols is mandatory for ECP]
[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}, [{9,3},] {8,3}, {8,2}, {7,2}, {6,2}, {5,2}}]
	Optional with capability signalling

	15-23
	Support of open loop SL power control and RSRP report
	1) Support sidelink pathloss based open loop power control and RSRP report in case of unicast

[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

	15-24
	[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}

Note: RAN1 is still discussing whether this FG is needed
	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

	Vivo [2]
	Basic feature group for NR V2X

Vivo is okay to define a basic group of features for NR V2X, however, believes the definition of “basic group” should be carefully considered given that Rel-16 NR V2X is mainly designed for Vehicle UE (VUE). In contrast, Vivo argues, the minimum UE feature groups for VUE are clearly “not minimal enough” for Pedestrian UE (PUE). In some scenarios, Vivo believes, the PUE is not required to support sidelink reception. Further, although support of PSFCH can be considered as a mandatory feature for VUE, it may not be mandated for PUE according to Vivo. Therefore, if a basic feature group is defined in Rel-16, it should be considered as a basic set for VUE, Vivo argues, and the network should expect that a new basic set for PUE may be defined in the future release.

Vivo thinks the following features can be considered as the basic features for VUE in Rel-16:

· 15-1
Receiving NR sidelink

· 15-2
Transmitting NR sidelink mode 1 scheduled by NR Uu

· 15-3
Transmitting NR sidelink mode 2 

· 15-4
Synchronization sources for NR sidelink

· 15-11
PSFCH format 0

· 15-14 
Sidelink CSI report

· 15-19
Support of rank 2 reception

Numerology

It is RAN4’s reasonability to define the subcarrier spacing and CP length for each band according to Vivo and therefore, RAN1 should not define the capability of SCS and CP length in RAN1’s FGs. Vivo argues that for 15-1, 15-2, and 15-3, the corresponding components should be defined in a way that the UE can transmit or receive using the subcarrier spacing and CP length defined for a given band in RAN4. Alternatively, Vivo says, these components can be removed from RAN1 and discussed in RAN4.

Vivo recalls that it has been agreed that slot based transmission is mandatory for sidelink operation in NCP. This agreement is captured in 15-1, 15-2, and 15-3, respectively, by explicit support of 14-symbol sidelink transmission. However, if ECP is supported for a given band, Vivo argues that it seems that the 12-symbol sidelink slot and the DMRS patterns should be supported in 15-1, 15-2, and 15-3 as well.

Sidelink capability reporting

Vivo observes that according to the latest RRC spec (i.e., section 6.6.2), the RRCReconfigurationSidelink message sent in PC5 depends on many UE features such as support of sidelink CSI-RS, number of antenna ports, etc. Therefore, Vivo believes the following features should be reported to the peer UE in PC5:

· 15-14
Sidelink CSI report

· 15-18
Support of rank 2 transmission

· 15-19
Support of rank 2 reception

On the other hand, Vivo recalls, RAN2 has agreed that SL capability reported in PC5-RRC should also be reported to network, according to the following highlighted agreement:

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.
5:
RAN2 not pursue UE reporting the SL capability to network for network to transfer the SL capability to the counterpart UE.

6:
For layer-2 buffer size, leave the decision of maximum data rate discussion to RAN1, and only focus on RTT in RAN2.

7:
Disallow autonomous update of UE capability on PC5.

8:
For SL capability report on Uu-RRC, introduce MAC parameters: a) LCP restriction, b) Logical channel SR-delay timer, c) Multiple CGs.

9:
For SL capability report on PC5-RRC, introduce PDCP parameter: a) Out of order delivery.
Vivo thinks these capabilities are beneficial for network scheduling in mode-1, or configuration provision such as the xOverhead for TSB determination, etc. In order to align with RAN2’s agreement, the RAN1 FGs that reported in PC5-RRC should also be reported to network according to Vivo. 

Moreover, Vivo continues, the feature 15-6 (Short-term time-scale TDM for in-device coexistence) should be reported to network, so that the network can determine whether long-term or short-term TDM based solution can be deployed. In the case of mode-1 resource allocation with short-term in-device coexistence enabled, Vivo believes the scheduler should be aware that any scheduling subject to a specific processing time restriction will be properly handled and it may furher provide better resource assignment based on the detailed processing time restriction. Besides, Vivo notes, it is also beneficial for IOT testing. 

When reporting to the network, Vivo thinks the same set of values of “X” in feature 15-7 (Transmitting LTE sidelink mode 3 scheduled by NR Uu) can be reused for defining the inter-RAT conflict resolution time.

Vivo believes that the network should be aware of the support of open-loop SL power control, in order to manage the interference between sidelink and Uu interfaces, and interference between UEs in sidelink. Thus, the feature 15-23 should also be reported to network in Vivo’s eyes.
Maximum data rate

The maximun data rate defined for Uu (as follows) can be largely reused for sidelink, with sidelink specific parameters, such as the maximum number of supported layers, modulation order, aggregated carriers, etc., according to Vivo. 
For NR, the approximate data rate for a given number of aggregated carriers in a band or band combination is computed as follows.
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J is the number of aggregated component carriers in a band or band combination

Rmax = 948/1024

For the j-th CC,
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 is the maximum number of supported layers given by higher layer parameter maxNumberMIMO-LayersPDSCH for downlink and maximum of higher layer parameters maxNumberMIMO-LayersCB-PUSCH and maxNumberMIMO-LayersNonCB-PUSCH for uplink.
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 is the maximum supported modulation order given by higher layer parameter supportedModulationOrderDL for downlink and higher layer parameter supportedModulationOrderUL for uplink.
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is the scaling factor given by higher layer parameter scalingFactor and can take the values 1, 0.8, 0.75, and 0.4.
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 is the numerology (as defined in TS 38.211 [6])



[image: image6.wmf]m

s

T

 is the average OFDM symbol duration in a subframe for numerology 
[image: image7.wmf]m

, i.e. 
[image: image8.wmf]m

m

2

14

10

3

×

=

-

s

T

. Note that normal cyclic prefix is assumed.



[image: image9.wmf](

)

m

,

j

BW

PRB

N

 is the maximum RB allocation in bandwidth 
[image: image10.wmf](

)

j

BW

 with numerology 
[image: image11.wmf]m

, as defined in 5.3 TS 38.101-1 [2] and 5.3 TS 38.101-2 [3], where 
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is the overhead and takes the following values

0.14, for frequency range FR1 for DL

0.18, for frequency range FR2 for DL

0.08, for frequency range FR1 for UL

0.10, for frequency range FR2 for UL
Some remaining details remain to be discussed, Vivo argues incl. the scaling factor for sidelink. The scaling factor in Uu is defined in order to enable UE to support higher modulation order without increasing the maximum data rate. For example, a UE supporting 256QAM is only able to reach 64QAM peak data rate for a particular number of MIMO layers and carriers. Considering that the main target of Rel-16 V2X is to support VUE, defining multiple scaling factors seems not necessary according to Vivo. Secondly, the overhead for sidelink should be defined, Vivo argues. In order to obtain the peak sidelink data rate for a UE, the following aspects should be considered for FR1, Vivo notes.
Sidelink overhead per slot for FR1

PSCCH

2 symbol PSCCH  with a sub-channel size of 10 PRB is assumed.
2nd stage SCI

SCI format 2-A with coding rate similar to 1st SCI is assumed.

PSFCH

Slot without PSFCH is assumed.

AGC and GP symbols

Two symbols per slot

DMRS

Two-port DMRS is assumed.

CSI-RS

Two-port CSI-RS is assumed.

S-SSB

One S-SSB (one whole slot) per 160ms is assumed.

Vivo proposes the overhead is defined as 0.23 and 0.28 in FR1 and FR2 for deriving sidelink maximum data rate.

	LG Electronics [3]
	FG 15-1 (Receiving NR sidelink)

Component 8 and 12: These two components deal with the numerology supported by the UE. LGE thinks a potential solution is to separate them based on whether the band is “indicated with only the PC5 interface in 38.101-1 Table 5.2E-1,” i.e., the supported numerology is the same in sidelink and uplink in a band NOT indicated with only the PC5 interface, and the default numerology is defined with optional signaling for additional numerology in a band indicated with only the PC5 interface. For the ITS spectrum, LGE thinks that the extended CP is not very useful and proposes to make it optional.

Component 10: LGE thinks it needs to be decided whether a UE shall support all the DM RS patterns for a SL slot length the UE supports. RAN1 introduced the dynamic DM RS pattern adaptation where the TX UE selects and indicates via SCI the number of DM RS symbols used in a PSSCH. LGE argues that not supporting all the DM RS pattern would lead to a restriction in doing such adaptation and, considering that the vehicle speed can vary in a very wide range, such a restriction will make it difficult to have optimal DM RS overhead adjustment. Moreover, according to LGE, the TX UE performing broadcast or groupcast may not be aware of the RX UE’s capability in the supported DM RS patterns if some DM RS patterns remain optional. Thus LGE proposes to mandate supporting all the DM RS patterns for a SL slot length the UE supports.

FG 15-2 (Transmitting NR sidelink mode 1 scheduled by NR Uu)

Though it is possible to operate Mode 2 inside network coverage, LGE thinks the operator may want to have a choice between the two modes when the sidelink UE is inside the network coverage. LGE proposes to make this FG a basic FG in a band under the gNB management.

Component 9: LGE argues sidelink power control based on DL pathloss was introduced to mitigate interference towards uplink reception and this is important because SL transmission timing is different from UL transmission timing, so the OFDM orthogonality may not be preserved. LGE proposes to include this component in FG 15-2 as well as FG 15-3 when the sidelink is configured/scheduled by gNB.

Component 10: As FG 15-11 (PSFCH format 0) is agreed as the basic FG, LGE thinks this component can stay in FG 15-2.

FG 15-3 (Transmitting NR sidelink mode 2)

Component 4: LGE wants to confirm that all the mode 2 supporting UEs support the sensing-based resource allocation.

FG 15-5 (Sidelink congestion control)

LGE believes this FG should be the basic FG as the system performance of sidelink cannot be maintained without congestion control. According to LGE, it will be problematic if some UEs in the system are unable to perform the congestion control and become the source of high interference.

Component 1: LGE thinks CBR report to gNB is useful both in mode 1 and mode 2: in mode 2, many congestion control parameters are configured by gNB as a part of resource pool when the resource pool itself is configured by gNB. Thus, LGE thinks the gNB should be able to know the congestion situation of the resource pool it configured so that it can reconfigure it as necessary. LGE proposes the UE shall report CBR measurement to gNB in both mode 1 and mode 2.

FG 15-5 (Short-term time-scale TDM for in-device coexistence)

According to past working assumptions and agreements for the in-device coexistence (focusing on TX/TX overlap), which are already implemented in TS 38.213, there are two cases in performing short-term time-scale TDM in-device coexistence: Case 1 is when the priorities of LTE and NR are known to each other “prior to time of transmission subject to processing time restriction,” and the specification says that the one with a high priority is transmitted; Case 2 is when the priorities are NOT known prior to the time, and then the selection of the transmitted packet is up to UE implementation. 

LGE thinks the specifications need to be completed in describing when to apply the Case 1 and Case 2 and the “T msec” in TS 38.213 should be specified properly. As RAN1 already agreed that the inter-RAT coordination latency can be selected from a set of candidates, LGE argues the FG should include the candidate values of the “T msec.”

FG 15-14 (Sidelink CSI report)

LGE argues the usage of sidelink CSI report is limited to unicast and furthermore, its benefit seems limited to some specific operations scenario like the operation under well-controlled interference by gNB configuration/scheduling. LGE continues, the main reason is that the interference measurement part of sidelink CSI is up to UE implementation. LGE thus propsoes FG 15-14 (Sidelink CSI report) is optional.

FG 15-18 (Support of rank 2 transmission) and FG 15-19 (Support of rank 2 reception)

Similarly to the sidelink CSI report, the usage of rank 2 transmission in sidelink is likely to be limited to some specific operations, according to LGE, e.g., unicast under interference-controlled environment by gNB scheduling. Thus, LGE proposes to make rank 2 PSSCH transmission optional.

FG 15-23 (Support of open loop SL power control and RSRP report)

Component 2: LGE argues that DL pathloss based power control is to mitigate interference towards uplink so only valid for the in-coverage operation while SL pathloss based power control can be used to mitigate interference towards other sidelink so useful even for out-coverage operation. Thus, LGE believes it would be reasonable not to add Component 2 to this FG.

FG 15-24 (Support of multiple synchronization references)

As no solution is likely to be specified in RAN WGs in Rel-16, according to LGE, this FG is not necessary in this release and it can be clarified in FG 15-4 that a UE supports a single sidelink timing in a SL BWP.

	ZTE, Sanechips [4]
	Transmitting NR sidelink(FG 15-2, 15-3)

ZTE thinks the downlink pathloss based power control component could be placed either in

1) FG 15-2 Transmitting NR sidelink mode 1 scheduled by NR Uu, FG 15-3 Transmitting NR sidelink mode 2

2) FG 15-23 Support of open loop SL power control and RSRP report

ZTE’s preference is alternative 1) given the downlink pathloss based power control should be part of a basic feature group. Moreover, ZTE believes FG 15-23 could be renamed to 'Support of sidelink pathloss based open loop SL power control and RSRP report'. 

Regarding the mandatory DMRS patterns that need to be supported, ZTE’s position is that not all DMRS patterns would be necessary and {#PSSCH symbols, #DMRS symbols} = {12, 4}, {9, 3} for slots w/wo PFSCH would be sufficient for various use cases.

eNB type synchronization source for NR sidelink(15-15)

During RAN1 #100bis-e, ZTE recalls, it was concluded that “for support of NR Uu controlling LTE PC5, RAN1 considers that the contents of UE-EUTRA-Capability for LTE-V2X sidelink is sufficient. RAN2 is requested to define the necessary NR signaling”. ZTE’s understanding is that the gNB does not need to know whether this FG, if defined, is supported or not . Moreover, ZTE argues, eNB type synchronization source is a LTE-V2X sidelink capability. Thus, ZTE’s preference is either to delete this FG and use the LTE sidelink capability for indication or, alternatively, merge it into 15-4 as a component.
Support of SL slot less than 14 consecutive symbols (15-22)

Regarding the consecutive number of symbols with a slot in SL BWP, ZTE mentions that the applicable DMRS pattern should be a single one per symbol length, presumably the pattern with maximal number of DMRS symbols that could be supported at a given PSSCH symbol length as demonstrated in the following table. ZTE’s understanding is that the PSSCH symbols here are the symbols excluding GAP and AGC symbol and thus the duplet with #PSSCH symbols = 5 should be deleted. ZTE proposes a single DMRS pattern given #PSSCSH symbols should be supported as in the table below.
#PSSCH symbols
#DMRS symbols
11

4

10

4

9

3

8

3

7

2

6

2

Sidelink CSI report(15-14)

Given CSI RS transmission is UE specific, ZTE thinsk that the sidelink CSI report should be a per UE instead of per band FG. 

	CATT [5]
	FG 15-11: PSFCH format 0

CATT thinks since the component-4 in FG15-11(Sidelink HARQ-ACK forwarding to gNB) is only related to mode 1 resource allocation, it is better to move it into 15-2. 

FG 15-5: Sidelink congestion control

Regarding to the mandatory/optional, CATT argues since sidelink congestion control is a resource pool specific configuration, if congestion control is enabled for a resource pool, and UEs supporting congestion control and UEs not supporting congestion control share this pool, it is unfair to the UEs supporting congestion control. Therefore, this feature shall be a basic FG, according to CATT’s argument.

Regarding to the component 1(CBR measurement report to gNB), CATT mentions it is only related to Uu connection, and it is unnecessary to bundle it with traditional sidelink congestion control. From this point of view, CATT believes it is better to remove it from 15-5. CATT proposes CMR measurement report to gNB (component-1) could be either a separate FG or a similar restriction as that in 15-1/15-3 is added, i.e., component 1 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

FG 15-6: Short-term time-scale TDM for in-device coexistence

Regarding the FFS part on whether define a set of candidate processing time value for inter-RAT collision resolution, CATT thinks it is better for UE to report the processing time, otherwise it would be difficult to test the UE’s behaviour. 

	MediaTek Inc. [6]
	The following are MediaTek’s observations, comments, and proposals:
15-1

· For 4): 256QAM should be restricted to FR1
· For 6): No need here since it can be discussed separately as part of SL UE category.
· For 7): it seems not needed, or up to UE category discussion.
· For 8): CP length (only applicable for 60khz) can be reported associated with SCS if supported. 

· For 9): It can be removed and added into 8) associated with SCS according to comments for 8).
· For 10): Only some patterns but not all patterns are supported as mandatory. Additionally, UE can report the optional patterns to be supported in 15-22. It is quite complicated for UE implementation to support all patterns. At least for broadcast the worst pattern should be used and supported. For the other patterns supported for unicast, the signalling can be exchanged for alignment of the patterns to be used without any issue. Moreover, Tx UE has no idea on how to select the pattern due to no feedback information from Rx UE on Doppler spread based on the relative speed.
15-2
· For 2): OK 

· For 6): OK

· For 7): no need.

· For 8): only some patterns but not all patterns are supported. 

· For 9): OK but may be band specific, i.e., only for the shared band.
· For 10): No need
15-3

· For 4): It can be separated FG at least for VRUs with only random resource selection.

· For 6): OK

· For 7): No need.

· For 8): only some patterns but not all patterns are supported.

· For 10): OK with normal CP
· For 11): OK but may be band specific, i.e., only for the shared band.
15-5
For 1): only when operating in Mode 1. “and Mode 2” can be removed.

For 2): add “in Mode 2”

For 3): add “in Mode 2”

15-11
the separated feature is preferred as it is in 15-11.

For 4): OK.

15-14

No need to be basic FG.

For 1): no need of 2 antenna

15-22

For 1): add “and the corresponding DMRS patterns it reports.” by removing the square bracket.

For 2): Supported. And only some patterns are supported up to UE reports.

15-23

For 2): OK but may be only required for UE supporting the shared band.



	Intel Corporation [7]
	15-1 Receiving NR sidelink

Number [A] of sidelink RX HARQ processes

Intel assumes the total amount of SL RX HARQ processes here including the ones for unicast, groupcast and broadcast transmission. In general, the amount of RX HARQ processes can be quite large according to Intel. Intel believes estimates can be derived from the number of subchannels multiplied on number of slots in SCI signalling window which is fixed to 32. The minimum subchannel size is 10 PRBs and maximum bandwidth in PRBs for FR1 is 273 (see Table). Therefore, the maximum number of HARQ processes is determined by 273/10*32 ~ 874. This amount of HARQ processes assumes the order of frequency division multiplexing equal to 27 which is prohibitively large in Intel’s view and a reasonable order according to Intel should not exceed 10 and thus the amount of HARQ RX processes equal to 320 is a reasonable design choice assuming 30kHz SCS. These values can be further scaled down to 160 for 60kHz SCS. Intel notes that the number of unicast HARQ processes is better to be negotiated between UEs using PC5 RRC so that the UE can better manage its reception processes together with broadcast and groupcast. 
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Number [X] of PSCCH processed per slot

Intel thinks this capability can reuse LTE numbers, e.g. at least 10 and 20 PSCCH decoding attempts per slot (including the 1st and 2nd stage SCI). Intel also proposes not to tie this number to number of sub-channels, so that multiple PSCCH decoding attempts could be possible per resource if the number of sub-channels is smaller than the UE capability. The number itself can be reported per (SCS, BW) combination according to Intel, since for larger SCS the total number of decoding attempts per slot tends to decrease assuming a fixed BW.
Number [Y] of PSSCH PRBs processes in a slot

Intel expects that this value should support the maximum carrier bandwidth for a given SCS, i.e. 270 PRB for 15 kHz, 273 for 30 kHz, 135 for 60 kHz in FR1, 264 in FR2. The smaller or larger numbers can also be defined considering both according to Intel, typical ITS carrier bandwidth (e.g. 10-40 MHz in FR1) and advanced processing, i.e. processing of overlapping PRBs. At the same time, Intel believes it makes sense to also report max SL BW supported by UE.

256QAM table support
Intel  thinks the table itself can be supported under the assumption that the entries with 256QAM are subject to another capability.
Whether to introduce soft-buffer size capability [Z]

In Intel’s understanding, different to LTE, NR does not specify soft-buffer size capability and rely on proper RAN4 tests to ensure performance, since in many cases the soft-buffer size can be reduced based on implementation techniques. Intel proposes not to define such components.

On minimum amount of RX antennas

Intel does not see the need to add component #7 on minimum amount of RX antennas. RAN4 can define requirements accordingly and amount of RX antennas can be left up to UE implementation.

On SCS and CP support

Intel does not see the need to mandate UE to support all numerologies for sidelink. In Intel’s view, if licensed carrier operates UL using numerology which is not supported by UE for sidelink, it means that UE cannot operate sidelink on this carrier. Otherwise Intel believes it can operate using the same numerology as for Uu. For ITS carriers Intel’s preference is to mandate support of 30kHz SCS with normal CP.
On support of 14-symbol SL slot
Considering forward compatibility aspects, Intel prefers UE to support subset of available SL symbols per slot including {7, 10, 14} symbols in case of Normal CP and {8, 12} symbols in case of Extended CP.

256-QAM reception

Intel proposes to remove component 256-QAM reception from basic FG 15-1. Whether 256-QAM reception is supported or not should be up to capability exchange b/w UEs over PC5 RRC.

15-2 Transmitting NR sidelink mode 1 scheduled by NR Uu

Number of HARQ TX processes in Mode-1

Considering the SCI signaling window of 32 slots the maximum number of HARQ TX processes should be limited by 31 according to Intel. At the same time, Intel thinks it’s quite a large number to handle at the UE and therefore Intel proposes to support 16 HARQ TX processes.
On MCS table

Regarding MCS table for sidelink transmission, Intel is open to include support of other tables if entries corresponding to 256-QAM are precluded.
On DCI monitoring

In type-1 CG, retransmissions are also scheduled by DCI format 3_0. Therefore, Intel suggests to modify component #4 to be more general “UE can monitor DCI format 3_0 for NR sidelink scheduling” or clarify that it also includes retransmissions for CG type-1
On Sidelink Numerology

As Intel discussed in FG15-1 Intel prefers UE to declare supported sidelink numerology options. Therefore, Intel suggests to merge component #6 and #7 to a single component #6 “UE can transmit using the sidelink numerology it reports”
On support of 14-symbol SL slot

Considering forward compatibility aspects, Intel prefers UE to support subset of SL symbols per slot including {7, 10, 14} symbols in case of Normal CP and {8, 12} symbols in case of extended CP.

Regarding DMRS patterns Intel thinks all patterns need to be supported.
OLPC based on DL pathloss

DL pathloss based PC should be basic for Mode 1 in Intel’s view, since it is considered an important mechanism for in-band and adjacent band interference control for co-existence.
SL HARQ reporting in PUCCH

If PSFCH operation is decided as a basic feature, then Intel’s preference is to keep SL HARQ feedback on Uu in FG 15-2. If PSFCH operation is optional, then SL HARQ on Uu operation should also be optional feature which is Intel’s preference.
Finally, Intel does not see the need to mandate this FG 15-2 even for licensed carriers: mode-2 can work on licensed carriers as well and support of Mode-1 should not be a pre-requisite of Mode-2. If operator wants to disable Mode-2 it can simply not to configure resources for Mode-2 operation according to Intel.
15-3 Transmitting NR sidelink mode 2

Pre-configuration or configuration of Mode-2 by Uu

In Intel’s view, Mode-2 transmission should not depend on the way Mode-2 configuration settings are provided to UE. Therefore, Intel prefers to revise component #1 of FG 15-3 as follows “1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2”
On number of sidelink processes

Component #1 says “Up to [B] sidelink processes are supported.”. In Intel’s understanding it refers to sidelink HARQ processes. In this case, similar to Mode-1, Intel hhas the following proposal: Maximum number of Mode-2 sidelink HARQ TX processes is set to 16 by default

In addition to HARQ processes, Intel thinks the amount of parallel resource selection processes needs to be defined. 
Sensing and resource allocation

Intel proposes a minor revision for component #4: “UE can perform Mode-2 sensing and resource allocation operations”
On rank of sidelink transmission

Intel agrees that by default only rank-1 should be supported for sidelink transmission therefore Intel suggest keeping component #5 of the FG 15-3.
On numerology of transmission

Intel does not see the need to mandate Mode-2 UE to support transmission with all numerologies for sidelink. In Intel’s view, if licensed carrier operates UL using numerology which is not supported by UE for sidelink, it means that UE cannot operate Mode-2 sidelink on this carrier. Otherwise, Intelargues, it can operate using the same numerology as for Uu UL. For ITS carriers Intel’s preference is to mandate support of 30kHz SCS with normal CP. Therefore, Intel in general supports component #6 with removed brackets “UE can transmit using the subcarrier spacing [and CP length] it reports for FG 15-1.” There are also related components #9 and #10 among which Intel prefers to keep component #10 only as a more general option.
On support of 14-symbol SL slot (component #8)

Considering forward compatibility aspects, Intel prefers UE to support subset of PSSCH symbols per slot including {7, 10, 14} symbols in case of Normal CP and {8, 12} symbols in case of extended CP.

Regarding DMRS patterns Intel thinks all patterns need to be supported.
OLPC based on DL pathloss

Intel believes DL pathloss based PC should be basic for Mode 1 and Mode 2, since it is considered an important mechanism for in-band and adjacent band interference control for co-existence.
15-4 Synchronization sources for NR sidelink

Intel’s initial preference was to split FG into the following FGs: 

· GNSS as a SL sync source 

· gNB as a SL sync source

· eNB as a SL sync source

· SLSS TX based on GNSS reference

· SLSS TX based on gNB reference

· SLSS TX based on eNB reference

· SLSS RX

Considering that 3GPP ecosystem view seems to merge all functionality in one FG Intel can accept this position for the sake of progress. However, Intel is confused why other FGs like 15-1/2/3 can serve as pre-requisites for sidelink synchronization. In Intel’s understanding, FG 15-4 should be a pre-requisite for FGs 15-1, 15-2, 15-3. 
15-5 Sidelink congestion control

Intel suggests to either keep all three components or split this FG into two: FG with component #1 only (reporting of congestion control measurements by Mode-1 or Mode-2 UEs) and FG with components #2 and #3 (congestion control). Intel does not consider this FG as a basic one. 
15-6 Short-term time-scale TDM for in-device coexistence

Overall, Intel agrees with the feature group. However, Intel thinks that values of inter-RAT communication delay or at least some bounds are needed. Otherwise, Intel does not see how this feature can be tested and thus support of coexistence ensured. Intel argues if this FG cannot be tested, then having this FG seems not really needed.
15-11 PSFCH format 0

Intel observes: considering that PSFCH operation cannot be always established by PC5 RRC exchange, since it is also supported for connection-less groupcast, it is fine to either keep it as a separate FG but mandatory for V2X, or to merge to basic transmission and reception. Intel believes if FG is defined it is better to move component 4 to 15-2 due to mode-1 dependency

For N, Intel agrees to go with Alt. 1 direction but with some decimation in numbers. Intel is fine to keep only 10, 20, 30, 40, 50. 

For M, Intel thinks one needs to start with at least value 4, since < 4 does not support peak rate transmission for PSFCH period = 4. Therefore, values of {4, 8, 16} are good enough in Intel’s view.
15-14 Sidelink CSI report

This is not a basic feature for V2X according to Intel. During Rel.16 V2X SI, it was not shown in system level that this feature provides stable performance in presence of bursty interference and in moderate-to-high speed scenarios, Intel recalls. Therefore, this feature is useful in quite a limited number of cases in Intel’s view. Furthermore, due to unicast-only support, it should be subject to the PC5 capability exchange, Intel argues. 
In order to be capable of CSI-RS reception and transmission for 2 antenna ports, a UE should be capable of general rank 2 operation, which is itself a separate FG, according to Intel. 
15-18 Support of rank 2 transmission

Intel’s view are as follows: 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.
15-19 Support of rank 2 reception

Intel’s view are as follows: 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.
15-22 Support of fewer than 14 consecutive sidelink symbols in a slot

Intel thinks this should be an optional FG, especially for unlicensed/ITS band operation, because ITS band is not expected to be used for DL which may require shorted SL allocations. Since Intel proposed to include 7 and 10 symbols to the basic features, the component would need to be modified to 8, 9, 11, 12, 13 symbols.

Intel believes for a given number of PSSCH symbols a UE needs to support all possible DMRS patterns, so that the system is not fragmented, i.e. when UEs could not communicate due to difference in supported patterns. From that perspective, Intel argues it is cleaner to remove DMRS patterns from the components and assume those are supported.

As Intel commented in 15-2, ECP should be also considered, which has at most 12 symbols in a slot, that is 10 PSSCH symbol w/o PSFCH and 7 PSSCH symbols with PSFCH.
15-23 Support of open loop SL power control and RSRP report

Intel supports moving component #2 to 15-2 and 15-3, since open loop power control based on DL pathloss is considered as a basic mechanism to control in-band and adjacent/out-of-band interference for the purpose of co-existence, as was previously studied by RAN4.

Intel thinks it is a bit awkward that this feature is basic only for Mode 1, since there are no specifics to gNB-scheduled mode in this feature. Therefore, Intel’s preference is to either make it basic for both modes or make it optional for both modes. In case it is optional, since OLPC based on SL pathloss is only possible in unicast, Intel thinks it is natural to make it subject to PC5 RRC based capability exchange. Network can also be aware of this capability.

	Futurewei [8]
	Futurewei reminds that FBRM/LBRM is still being discussed under AI PHY structure. Futurewei argues, since NR V2X supports a wide range of features with different (ultra) reliable targets, FBRM should at least be used in cases with no HARQ or with few HARQ channels. Futurewei thinks that if in that discussion it becomes clear that not all UE could support the behavior right away or it should be separately tested, an additional FG may be needed. Therefore, Futurewei  suggests to add a FG [15-25 support of LBRM/FBRM]. Whether to include this new FG or not and its description depends on decisions in 7.2.4.1 (PHY structure), according to Futurewei’s proposal. 
Regarding FG 15-2, Futurewei thinks when a SL UE is operating in licensed spectrum, this spectrum has been obtained at a significant cost by the operator. In addition, according to Futurewei, the operator may have services requiring high reliability and/or high bit rates. It is therefore paramount to protect the gNB from interference from the sidelink, Futurewei argues. The only way to ensure interference control is to have a sidelink UE operating in mode-1, thus 15-2 should be mandatory according to Futurewei’s argument. 
Based on Futurewei’s discussion for 15-2, FG 15-3 cannot be the basic feature group all the time in Futurewei’s view and some conditions have to be added. The case where mode-2 must be deployed is the one within brackets, thus the brackets should be removed, Futurewei proposes.
In Futurewei’s view, congestion control (FG 15-5) is a critical functionality to deploy sidelink. Futurewei notes that ETSI requires congestion control in the ITS band for V2X services. Without congestion control, Futurewei thinks a system with high load will simply be inoperable. Thus, in Futurewei view, 15-5 is part of the basic FG.

FG 15-14 (sidelink CSI report) is an important differentiating factor from LTE-V, according to Futurewei, and is necessary to provide high data rate/high reliability. Thus, Futurewei supports having it as basic FG. For the same reason, 15-19 (support of rank 2 reception) should be basic FG as well, Futurewei argues.

Futurewei observes that for some basic feature groups, there is mention in the ‘note column’, whereas for others, there is additionally a “ For UE supports NR sidelink, UE must indicate this FG is supported” in the ‘Optional/mandatory’ column. For consistency, Futurewei suggests doing what was done for NR-U features, and capture the basic FG in both the notes and the optional/mandatory columns. 
Open loop power control (FG 15-23) is a key feature to limit interference and to enable unicast in Futurewei’s view. Consequently, Futurewei proposes it should be mandatory for both mode-1 and mode-2.
15-2: Transmitting NR sidelink mode 1 scheduled by NR Uu

15-2 has two components in brackets. In Futurewei’s view, the brackets over these two components should be removed since open loop power control is critical to support unicast, which is the main innovation of NR V2X when compared with LTE V2X and consequently, it should be mandatory. For SL HARQ feedback on Uu, Futurewei argues, this enables a gNB UE to fine tune the resource assignment and to make sure a mode-1 UE has the resources for its HARQ retransmissions, and consequently, is too important to be optional.

In addition, in component 1, the number of HARQ processes is not defined. In Futurewei’s view, the component needs to be defined in a clearer manner that this is the number of HARQ processes per link. Given that it is critical to support unicast on the sidelink and that some SL services are similar to eMBB unicast services, Futurewei suggests reusing what is done on the Uu link and to support up to 16 HARQ processes per link. 

15-3: Transmitting NR sidelink mode 2

15-3 has two components. Since at the last meeting, it was agreed not to have a separate component for sensing, Futurewei proposes that the brackets around 4 are removed. For 5, while the requirement to receive rank-2 should be mandatory, there should be no such requirement for transmission in Futurewei’s view and the brackets around 5 should be removed as well.

15-5: Sidelink congestion control

For 15-5 components, the question is whether they apply to mode-1 only or both mode-1 and mode-2. In Futurewei’s view, sidelink congestion control is a key feature of sidelink for both mode-1 and mode-2. In particular, Futurewei thinks, a UE operating in mode-2 should be able to report its CBR to the gNB so that the network can adjust transmission parameters, resource pools, etc., if needed. In addition, Futurewei believes, the mode-2 UE needs to also be able to take into account CBR and CR before transmitting. Thus, any mention of mode 1 or mode 2 should be removed in Futurewei’s view.
15-11: PSFCH format 0

Futurewei believes component 4 is not needed.
15-22: Support of SL slot less than 14 consecutive symbols

In Futurewei’s view, the brackets should be removed around component 2, and Futurewei does not see the need to limit anything on the DMRS patterns: a UE should have the ability to use at its discretion any of the defined DMRS patterns.

	Samsung [9]
	FG 15-1: Receiving NR sidelink

For component 3) Samsung prefers to reword ‘can decode’ to ‘can attempt to decode’ to reflect blind nature of PSCCH. Also, Samsung prefers that Y value is not greater than 273. Samsung’s understanding is that the maximum value of Y should be decided considering an RB simultaneously belonging to different RX pools. In addition, Samsung thinks FFS part is not necessary for component 3), while PSCCH and PSSCH have non-overlapping frequency resources for LTE sidelink, PSCCH is always contained within PSSCH for frequency resource in case of NR sidelink. 

Component 6) is FFS. Since TBS size is determined by component 3) and 4), Samsung does not see a need to include component 6) additionally. 
For component 7), Samsung supports 2 receive antennas as a component in FG 15-1. Samsung notes 2 receive antennas are mandatory UE feature even in NR Uu. Therefore, the bracket in the component 7) should be removed according to Samsung.
FGs 15-1 (RX NR SL), 15-2 (TX NR SL mode 1), and 15-3 (TX NR SL mode 2) , since normal CP can support most of sidelink scenarios, Samsung prefers to include only normal CP as basic FG.  
FG 15-3: Transmitting NR sidelink mode 2

Samsung thinks the bracket for component 4) should be removed since the conclusion was reached in the last e-meeting: 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

For component 5), Samsung supports rank 1 PSSCH transmission as a component in FG 15-3. The rank 1 PSSCH transmission would be the most frequent transmission scenario in NR V2X and thus it should be a basic feature according to Samsung.

For component 8), Samsung thinks mandating all DMRS patterns would provide flexibility while it requires increased implementation complexity. Therefore, Samsung supports only one DMRS pattern as a component of FG 15-3 which was targeted for high mobility scenario.

FG 15-11: PSFCH format 0

In case of component 4), Samsung believes it is irrelevant to PSFCH format. Therefore, Samsung proposes to separate component 4) from FG 15.11 and the component 4) can be included in new FG 15-11a. Samsung proposes the FG name can be revised as ‘sidelink HARQ-ACK report to gNB’. Samsung agrees that sidelink HARQ feedback is a new feature in NR sidelink, however, use case of sidelink HARQ feedback is very limited. Specifically, Samsung argues, RX UE can transmit sidelink HARQ feedback only when the following conditions are met:

· HARQ feedback is enabled in SLRB and,

· PSFCH is configured in the resource pool and,

· TX UE enables HARQ feedback by SCI.

Therefore, Samsung prefers that sidelink HARQ feedback related functions become an UE optional feature. 
FG 15-14: Sidelink CSI report

Samsung recalls it was not decided whether this FG is defined as the basic FG or not. Since CSI report is supported only in unicast and this is an additional feature to obtain side information of sidelink quality, Samsung does not support this is included as basic FG. 
FG 15-19: Support of rank 2 reception

Samsung recalls it was not decided whether this FG is defined as the basic FG or not. The case of rank 2 PSSCH reception would be very limited in sidelink scenario according to Samsung. Therefore, Samsung does not support this is included as basic FG. 

	OPPO [10]
	The following are OPPO’s observations, comments, and proposals:
FG 15-1:

· Component 4 and 11 (256QAM MCS table and reception of 256QAM), this should be supported at least in FR1.

· Component 7 (2 Rx), 2 receive antennas should be supported. Square brackets [ ] should be removed.

· Component 8 (SCS when configuration by NR Uu), it should be clarified that “UE can receive using the subcarrier spacing as configured for NR UL”

· Component 9 (CP length), normal CP should be mandatory, extended CP is only supported if UE support 60kHz SCS.

· Component 10 (14-symbols SL slot and DMRS patterns), all DMRS patterns should be supported.
· Component 12 (SCS for preconfiguration), brackets around “for NR SL by preconfiguration” should be removed.

· This FG should be reported to gNB.
FG 15-2:
· Component 7 (CP length), normal CP should be mandatory, extended CP is only supported if UE support 60kHz SCS.

· Component 8 (14-symbols SL slot and DMRS patterns), all DMRS patterns should be supported.
· Components 9 and 10 should be added, i.e. remove the brackets.

· This should be a basic FG in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise.

FG 15-3:

· Brackets around component 4 (sensing) should be removed, sensing is integral component of mode 2.
· Component 7 (CP length), normal CP should be mandatory, extended CP is only supported if UE support 60kHz SCS.

· Component 8 (14-symbols SL slot and DMRS patterns), all DMRS patterns should be supported.
· Brackets around component 11 (DL pathloss based OLPC) should be removed.

· This FG should be reported to gNB for dedicated mode 2 configurations.
FG 15-5:

· Component 1(CBR report) should be kept, as gNB may need CBR information to adjust e.g. resource pool configuration or congestion control parameters;

· Furthermore, both mode 1 and mode 2 should be included in component 1. Although gNB has full control on resource allocation in mode 1 resource pool, mode 1 resource pool may overlap with other resource pool, e.g. pre-configured resource pool for OoC or resource pools configured in neighboring cells, gNB may need UE report to know the exact CBR; 

· There is no need to exchange this feature between UEs;

· This should be a basic FG for NR sidelink, and it is advisable that component 1 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1.

FG 15-6:

· Max value for inter-RAT conflict resolution can be defined, e.g. change component 1 to “Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception within [x] ms”

FG 15-7:

· Component 1 is redundant given there is component 3.

FG 15-11:

· “FFS: For UE supports NR sidelink, UE must indicate this FG is supported.” in “Mandatory/Optional” column is redundant as it has already been remarked as basic FG in “Note” column.

· Component 4 (report HARQ-ACK to gNB) should be moved to 15-2, and the component description can be simplified as “UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH”.

FG 15-12:

· In “Consequence if the feature is not supported by the UE”, it should be changed to “UE only supports {normal 64QAM MCS table [+256QAM MCS table]} for receiving PSSCH, and {normal 64QAM MCS table} for transmitting PSSCH”.

FG 15-22:

· This should be a basic feature at least in licensed spectrum where gNB is operating on for co-existence with Uu.

FG 15-23:

· DL pathloss based OLPC should be added to 15-2(mode 1 Tx) and 15-3(mode 2 Tx), component 2 should be removed from here.

· It seems that TX UE has no need to report this FG to RX UE, if TX UE does not support open loop power control, it would not configure SL RSRP report by RX UE. 

· This should be a basic feature group not only for mode 1, but also for mode 2, therefore, the WA for this 15-23 should be removed.

FG 15-24:

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

	Huawei, HiSilicon [11]
	15-1: Receiving NR sidelink

For component 2) and component 3), Huawei thinks different values should be reported for each SCS. In LTE-V2X, two values are provided both for the PSSCH detection and number of detected PRB for every subframe. Huawei notes that LTE-V2X only supports 15kHz SCS. For NR-V2X, different SCS result in different number of supported sub-channels for a given bandwidth, as Huawei mentions. As a result, the maximum possible number of PSCCH blind decoding capabilities should be different, and so as the value of Y, as Huawei explains. Therefore, Huawei proposes that the values of X and Y should have distinct candidate value set for different SCS configurations.

For FR1, the transmission bandwidths are according to the 38.101:

Hence, for FR1 with 40MHz, related value X for component 2 (UE can receive [X] PSCCH in a slot) would be the following values if the sub-channel size is 10PRBs according to Huawei:

X = {21, 10} for 15kHz SCS
X = {10, 5}  for 30kHz SCS
X = {5, 3}  for 60kHz SCS
Considering counting both PSSCH and PSSCH for the decoded PRB, then the value Y of for component 3 (3) UE can decode [Y] RBs per slot (FFS: counting both PSCCH and PSSCH)) would be the following values according to Huawei:

Y = {21, 210+Nsub}, for 15kHz SCS
Y = {10 100+Nsub},  for 30kHz SCS
Y = {5,  50+Nsub},  for 60kHz SCS
Where Nsub is the number of PRBs of PSCCH.

Huawei proposes that for FG 15-1:
· For the candidate value set for component 2):
· {valueX11, valueX12, …} for 15kHz SCS

· {valueX21, valueX22, …} for 30kHz SCS

· {valueX31, valueX32, …} for 60kHz SCS

· {valueX41, valueX42, …} for 120kHz SCS.

· For 40MHz channel bandwidth in FR1:

· X = {21, 10} for 15kHz SCS

· X = {10, 5}  for 30kHz SCS

· X = {5, 3}  for 60kHz SCS

· For the candidate value set for component 3):

· {valueY11, valueY12, …} for 15kHz SCS

· {valueY21, valueY22, …} for 30kHz SCS

· {valueY31, valueY32, …} for 60kHz SCS

· {valueY41, valueY42, …} for 120kHz SCS.

· For 40MHz channel bandwidth in FR1:

· Y = {21, 210+Nsub}, for 15kHz SCS

· Y = {10 100+Nsub},  for 30kHz SCS

· Y = {5,  50+Nsub},  for 60kHz SCS

Where Nsub is the number of PRBs of PSCCH

For component 4), it was discussed in earlier meetings to use only a portion of an MCS table according to RX UE’s modulation order capability, so that multiple UEs could share the same MCS table configuration in the resource pool. Now that it is agreed any combination of MCS tables can be configured in a resource pool, and SCI dynamically indicates among them, Huawei believes this does not need to be considered further. The support of a modulation scheme can be linked, as normal, to support of the associated MCS table, and vice-versa, as Huawei explains.

As such, Huawei recommends to express component 4) as:

4) UE can receive PSSCH according to the normal 64QAM MCS table.

Similarly, Huawei proposes component 11) should be revised to:

[11) UE can receive PSSCH according to the 256QAM MCS table]

Whether to support component 11) for FR1 and/or FR2 is up to RAN4’s decision.

For component 6), Huawei notes that NR Uu has not defined the value of Z. The UE can decide how large buffer will be used to achieve certain value of throughput based on its implementation. However, from Huawei’s understanding, there are differences between Uu link and sidelink: in Uu link, there is only one transmitter i.e. gNB in downlink, but for sidelink, there are hundreds of transmitters from different vehicles. If the buffer is too small, Huawei argues, the receiver has to drop or clear some un-decoded TBs from its memory, and if too large, higher cost will be introduced to the UE. Hence, the value of total number soft channel bits will impact both the system performance and the UE cost, according to Huawei. From the system point of view, Huawei  thinks defining multiple values of Z can give more choice both to the market and furthermore, considering rank-2 transmission is a UE feature, the value of Z should be also different values according to the rank.  

Huawei gives an example for 15kHz SCS and 40MHz bandwidth for the value of Z1 and Z2. For the value of Z, Huawei considers the following factors:

· Number of PRBs: 210

· QAM type: 256QAM

· Maximal code rate: 948/1024

· Minimum overhead of DMRS: 1OS

· Overhead of AGC and GAP symbols: 2OS

· Maximum number of rank: 2

· Maximum number of slots with wrong detection for PSSCH: 8*2μ
Considering the above parameters, Huawei believes the soft channel bits for 2 layers will be: 210*12*(14-3)*8*2*8=9854460 bits and for 1 layer transmission, the value will be half of the above value.

Huawei thinks component 7) should be removed as the relevant point is the supported rank of tx/rx the device supports, which is captured by FG 15-18, 15-19, while the number of physical antennas on a device should not be part of the capability assumptions (it is always unknown to 3GPP specs).

For component 8), Huawei supports adding “and CP length”. Huawei recalls that ECP can only be applied to 60kHz SCS and that there is no need to specify a separate component. Accordingly, in the “Note” column, the candidate value set for component-8 is proposed by Huawei as:

· 15 candidate values in FR1: {{15 kHz}, {30 kHz}, {60 kHz}, {60 kHz ECP}, {15 kHz, 30 kHz}, {30 kHz, 60 kHz}, {30 kHz, 60 kHz ECP}, {15 kHz, 60 kHz}, {15 kHz, 60 kHz ECP}, {60 kHz, 60 kHz ECP}, {15 kHz, 30kHz, 60 kHz}, {15 kHz, 30kHz, 60 kHz ECP}, {15 kHz, 60kHz, 60 kHz ECP}, {30 kHz, 60kHz, 60 kHz ECP}, {15 kHz, 30 kHz, 60 kHz, 60kHz ECP}}

· 7 candidate values in FR2: {{60 kHz}, {60 kHz ECP}, {120 kHz}, {60 kHz, 60 kHz ECP}, {60 kHz, 120 kHz}, {60 kHz ECP, 120 kHz}, {60 kHz, 60 kHz ECP, 120kHz}}

As for “[defined for a given band in R15 in RAN4]” and “[as configured for NR UL]”, Huawei supports further clarifications if they are needed.

Based on the updated component 8), component 9) can be removed according to Huawei.

For component 10), Huawei prefers mandating all DMRS patterns for 14-symbol SL slot and the component should be revised to “Supports 14-symbol SL slot with all DMRS patterns corresponding to #PSSCH symbols = 12, 9 for slots w/wo PFSCH”. In this regard, the DMRS patterns corresponding to {#PSSCH symbols, #DMRS symbols} = {12, 2}, {12, 3}, {12, 4}, {9, 2}, {9, 3} for slots w/wo PFSCH should be supported, Huawei argues. According to Huawei , mandating all DMRS patterns for x-symbol SL slot helps to prevent over-dimensioning the resource pool with respect to TimePatternPsschDmrs configurations and the complexity is marginal.

For component 12), Huawei agrees with the current component. For FR2, since only 120kHz has been defined for FR2 in Uu link, Huawei proposes to reuse the 120 kHz in NR sidelink.

Regarding the “Need for the gNB to know if the feature is supported” column, it should be “Yes” following Huawei as numbers of values need to be signaled to the gNB. Notably, in Huawei’s opinion, this column only applies to the FGs that is controlled by gNB and for features based on pre-configuration, this column is not considered.

In summary, Huawei proposes for FG 15-1 the following:

· Component 4) should be:

· 4) UE can receive PSSCH according to the normal 64QAM MCS table

· Component 6) is needed for UE feature, i.e.

· The ‘FFS’ should be confirmed in the positive

· The description should be updated as ‘6) The UE can receive [Z] total number of soft channel bits’

· In the “Note” column, the component-6 candidate value set: {Z1, Z2} for rank-1 and rank-2 transmission respectively.

· Z1 = 4927230 for one layer under 40MHz bandwidth.

· Z2 = 9854460 for two layers under 40MHz bandwidth.

· Component 7) should be removed

· Component 8) should include “and CP length”

· The candidate value sets in FR1 and FR2 in the “Note” column should be updated accordingly.

· Component 9) should be removed

· For component 10), support mandating all the DMRS patterns for 14-symbol SL slot

· Component 11) should be:

· [11) UE can receive PSSCH according to the 256QAM MCS table]

· Whether to support this component for FR1 and/or FR2 is up to RAN4.

· For component 12),

· Support mandating reception with 30 kHz SCS for NR SL by preconfiguration.

· 120 kHz is used for FR2.
· The “Need for the gNB to know if the feature is supported” column should be “Yes”.

· This column will be ignored for features based on preconfiguration.

15-2: Transmitting NR sidelink mode 1 scheduled by NR Uu

In general, Huawei supports to mandate this FG in licensed spectrum: if an SL UE is able to operate in licensed spectrum, it must be controlled by the network. Therefore, the first “FFS” in the “Note” column should be confirmed in the positive, Huawei argues.
For component 1), as agreed in FG 15-1, “Up to [C] sidelink processes are supported” should be “Up to [C] sidelink HARQ processes are supported” following Huawei.
For component 2), similar to Huawei’s comment on component 4) in FG 15-1, Huawei argues it should be changed to:

2) UE can transmit PSSCH according to the normal 64QAM MCS table.

For component 6), Huawei argues, similar to Huawei’s comment on component 8) in FG 15-1, “and CP length” should be added in this component. In the “Note” column, the candidate value set for component-8 is proposed as follows by Huawei:

· 15 candidate values in FR1: {{15 kHz}, {30 kHz}, {60 kHz}, {60 kHz ECP}, {15 kHz, 30 kHz}, {30 kHz, 60 kHz}, {30 kHz, 60 kHz ECP}, {15 kHz, 60 kHz}, {15 kHz, 60 kHz ECP}, {60 kHz, 60 kHz ECP}, {15 kHz, 30kHz, 60 kHz}, {15 kHz, 30kHz, 60 kHz ECP}, {15 kHz, 60kHz, 60 kHz ECP}, {30 kHz, 60kHz, 60 kHz ECP}, {15 kHz, 30 kHz, 60 kHz, 60kHz ECP}}

· 7 candidate values in FR2: {{60 kHz}, {60 kHz ECP}, {120 kHz}, {60 kHz, 60 kHz ECP}, {60 kHz, 120 kHz}, {60 kHz ECP, 120 kHz}, {60 kHz, 60 kHz ECP, 120kHz}}

Moreover, Huawei sees no motivation to mandate an SCS for mode 1 since the UE will report the supported SCS and the CP length to the gNB through its Uu interface.

Based on the updated component 6), Huawei argues component 7) can be removed.

For component 8), similar to Huawei’s comment on component 10) in FG 15-1, Huawei prefers mandating all DMRS patterns for 14-symbol SL slot and the component should be revised to “Supports 14-symbol SL slot with all DMRS patterns corresponding to #PSSCH symbols = 12, 9 for slots w/wo PFSCH”. Huawei  thinks it helps to prevent over-dimensioning the resource pool with respect to TimePatternPsschDmrs configurations.

For component 9), Huawei supports this component: in the licensed spectrum, downlink pathloss based open loop power control is the main mechanism to reduce the interference to the Uu interface.

For component 10), Huawei supports this component. Huawei is also okay if this component is kept in FG 15-11 thanks to the “Note” method.

In summary, Huawei proposes for FG 15-2 the following:

· Support mandating this FG for NR sidelink in licensed spectrum where gNB is operating on or managing that spectrum.

· For component 1), “sidelink processes” should be “sidelink HARQ processes”.

· Component 2) should be:

· 2) UE can transmit PSSCH according to the normal 64QAM MCS table

· Component 6) should include “and CP length”

· The candidate value sets in FR1 and FR2 in the “Note” column should be updated accordingly.

· It is not needed to mandate an SCS for component-6 in the “Note” column.

· Component 7) should be removed.

· For component 8), support mandating all the DMRS patterns for 14-symbol SL slot.

· Support component 9) and 10).

15-3: Transmitting NR sidelink mode 2

Huawei supports to mandate this FG in ITS spectrum, and therefore, proposes the brackets in the “Note” column should be confirmed. For better clarification, Huawei suggests to revise “in ITS spectrum where gNB is not defined” in the “Note” column to “in spectrum where pre-configuration is applied”.

For component 2), Huawei’s view is the same as that for component 2) in FG 15-2.

For component 6) ~ 8), Huawei’s views are similar to those for component 6) ~ 8) in FG 15-2.

For component 9) and 10), Huawei thinks these two components should be aligned with component 12) in FG 15-1. In this sense, they can be revised to “for NR SL by preconfiguration UE can transmit using 30 kHz subcarrier spacing in FR1, and 120 kHz subcarrier spacing in FR2” following Huawei. And this component only applies to ITS spectrum, as for the licensed spectrum, there is no need to mandate a default SCS, Huawei argues.

For component 11), Huawei’s view is similar to that for component 9) in FG 15-2: for dedicated carrier, there is no need to deal with the interference to the Uu interface. Therefore, Huawei  proposes a note should be added in the “Note” column: “Component 11 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1”.

Regarding the “Need for the gNB to know if the feature is supported” column, Huawei’s view is similar to that for FG 15-1.

In summary, Huawei proposes for FG 15-3 the following:

· Support mandating this FG for NR sidelink in ITS spectrum where pre-configuration is applied.

· Propose to revise “in ITS spectrum where gNB is not defined” in the “Note” column to “in ITS spectrum where pre-configuration is applied”

· Component 2) should be:

· 2) UE can transmit PSSCH according to the normal 64QAM MCS table

· Component 6) should include “and CP length”

· The candidate value sets in FR1 and FR2 in the “Note” column should be updated accordingly.

· Component 7) should be removed.

· For component 8), support mandating all the DMRS patterns for 14-symbol SL slot.

· For component 9) and 10), propose to align them with component 12) in FG 15-1.

· Component 9) should be removed.

· Component 10) is revised to “For NR SL by preconfiguration, UE can transmit using 30 kHz subcarrier spacing in FR1, and 120 kHz in FR2”.

· Support component 11) with a note:

· Component 11) is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1.

· The “Need for the gNB to know if the feature is supported” column should be “Yes”.

· This column will be ignored for features based on preconfiguration.

15-5: Sidelink congestion control

Huawei argues this FG should be basic FG for sidelink whatever the band is ITS band or licensed band and the first FFS in the “Note” column should be confirmed and removed.
For component 1), Huawei supports this component and proposes deleting the brackets. Alternatively, the content “[when operating in Mode 1] [and mode 2] (FFS: delete component 1)” can be removed, Huawei argues, and CBR measurement is important for mode 1 as well as mode 2. Even for OoC mode 2, CBR is still needed in Huawei’s view, e.g. in 36.331, there are signaling for OoC as SL-CBR-PreconfigTxConfigList-r14 and the current 38.331 also include pre-configuration signaling ‘SL-CBR-CommonTxConfigList-r16’. In particular, for mode 2 operating in ITS band based on preconfiguration, Huawei argues the CBR should be measured without reporting to the gNB. Huawei suggests adding a note “Note: Component 1 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1” to the “Note” column.

For the “Applicable to the capability signaling exchange between UEs (V2X WI only)” column, Huawei thinks there is no need to exchange this capability and this column should be “No.”

In summary, Huawei proposes for FG 15-5 the following:

· Support mandating this FG for NR sidelink

· Component 1) should be supported both for mode 1 and mode 2.

· Component 1) is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1.

· The “Applicable to the capability signalling exchange between UEs (V2X WI only)” column should be “No”.

15-6: Short-term time-scale TDM for in-device coexistence

Huawei supports this FG. However, for the “Note” column, Huawei believes there is no need to give a candidate value set. Huawei notes comments from other companies that the working assumption deals only with the case of a tie in priorities. Huawei thinks this is not the case. Huawei also notes the comments from other companies that the scheduler needs candidate values derived from those used in NR→LTE cross-RAT control. Huawei thinks this is not the case, because cross-RAT control includes transfer of DCI information from a Uu interface and between two RAT modules. In-device prioritization does not have the same timeline, and there are few cases where the priorities can be known in advance, following Huawei, and this is why past agreements leave it up to implementation. Huawei thus proposes to not support defining a candidate value set in the “Note” column.

15-10: 256QAM sidelink transmission

According to Huawei’s discussions in FG 15-1, the support of a certain modulation order should not be spilt from the support of using the associated MCS table. Therefore, Huawei suggests to modify the component to:

1) UE can transmit PSSCH according to the 256QAM MCS table.

Huawei thinks there is no need to consider a SL UE that supports up to 64QAM modulation but supports the 256QAM MCS table. Moreover, since the support of sidelink transmission with QPSK, 16QAM, and 64QAM based on the normal 64QAM table has been captured by FG 15-2 and FG 15-3, Huawei proposes the “Consequence if the feature is not supported by the UE” should be “UE does not support transmission according to the 256QAM MCS table” s.

15-11: PSFCH format 0

For component 4), Huawei thinks it is cleaner to move this component to FG 15-2 since it can only be applied to mode 1 and it is related to transmission on uplink, while component 1), 2) and 3) are related to sidelink only or, alternatively, this component can be kept in FG 15-11 thanks to the “Note” method.

Huawei  believes the value of M (maximum number of PSFCHs for transmission) will impact the simultaneous transmitted PSFCH in the same slot and multiple values of M can be defined to give the UE flexibility. While for the value of N (maximum number of PSFCHs for reception), Huawei argues it is similar with the value of X, which depends on the UE capability to decode the number of PSFCH in the same slot.
For the values of M and N Huawei proposes:
· M can be: 1, 4, 8, 16.

· N can be: 32, 64.

15-12: Low-spectral efficiency 64QAM MCS table

According to Huawei’s modifications to FG 15-1, FG 15-2, FG 15-3 and FG 15-10, Huawei thinks the “Consequence if the feature is not supported by the UE” column should be “UE does not support transmission according to the low spectral-efficiency 64QAM MCS table”
15-14: Sidelink CSI report

For the FFS in the “Note” column, Huawei thinks this FG should also be the basic FG for sidelink. According to Huawei, introduction of physical layer unicast with CSI feedback is one of the key design to improve the sidelink reliability and efficiency compared to LTE V2X and if sidelink CSI is set as an optional capability, the TX UE can only use OLLA and adjusts the MCS based on SL HARQ feedback. Huawei argues this impacts the latency and reliability of sidelink transmission and notes that for NR UE, the “2-32 Basic CSI feedback” feature is mandatory without capability signalling. Huawei proposes to reuse the relevant aspect of NR Uu design to enhance the performance of NR sidelink and as a result, there is no need to exchange the capability between NR V2X UEs.
Huawei proposes to confirm and remove the FFS in the “Note” column and the “Applicable to the capability signalling exchange between UEs” should be “No”.

15-18: Support of rank 2 transmission

Huawei supports the current “Prerequisite feature groups” column.

As for the “Need for the gNB to know if the feature is supported”, Huawei thinks it should be “No” since the TX UE rank capability does not impact the gNB behavior in R16. 
The “Applicable to the capability signalling exchange between UEs (V2X WI only)” should be “No” according to Huawei since the TX UE rank capability does not impact the RX UE behavior, either. Huawei argues that even for the CSI calculation, the RX UE does not derive the RI based on the capability of the TX UE and the RX UE will not report RI=1 only if the TX UE signals that it does not support rank 2 transmission.
The following summarizes Huawei’s proposals:
· The “Need for the gNB to know if the feature is supported” column should be “No”.

· The “Applicable to the capability signalling exchange between UEs (V2X WI only)” column should be “No”.

15-19: Support of rank 2 reception

Huawei supports the current “Prerequisite feature groups” column.

As for the “Need for the gNB to know if the feature is supported”, Huawei believes it should be “No” since the RX UE rank capability does not impact the gNB behavior in R16. 
Regarding the need of signaling exchange, Huawei argues the “Applicable to the capability signaling exchange between UEs (V2X WI only)” should be “Yes” and the TX UE is not allowed to transmit rank 2 PSSCH if the RX UE signals that it does not support rank 2 reception.
The following summarizes Huawei’s proposals:

· The “Need for the gNB to know if the feature is supported” column should be “No”.

· The “Applicable to the capability signalling exchange between UEs (V2X WI only)” column should be “Yes”.

15-22: Support of SL slot less than 14 consecutive symbols

For the FFS in the “Note” column, Huawei prefers this FG to be optional.

For component 1) and 2), similar to Huawei’s view in FG 15-1, 15-2 and 15-3, Huawei prefers mandating all applicable DMRS patterns for the number of consecutive SL symbols the UE reports. To prevent over-dimensioning the BWP configurations, Huawei thinks it is better to mandate all candidate numbers of consecutive SL symbols if a SL UE supports fewer than 14 consecutive sidelink symbols in a slot. As such, if one UE supports FG 15-22, Huawei prefers it should support SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols as otherwise, the UE has to report a combination of the lengths of SL slot, e.g., {7, 9, 11}, {8, 10, 12, 13}, etc. To summarize, Huawei thinks the current component 1) and 2) should be combined and revised to “UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols and all the corresponding DMRS patterns” and accordingly, the candidate value set in the “Note” column can be removed.
The following summarizes Huawei’s proposals:

· Support this FG to be optional.

· For component 1) and 2), they should be combined into one component:

· 1) UE additionally supports transmission/reception of SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols and all the corresponding DMRS patterns.

15-23: Support of open loop SL power control and RSRP report

For component 2), since Huawei supports adding the corresponding components in FG 15-2 and 15-3, there is no need to add unnecessary component here and this component should be removed.

For the “Need for the gNB to know if the feature is supported” column, Huawei  believes it depends on whether component 2) is removed from FG 15-23: If it is agreed to remove component 2), Huawei thinks this column should be “No”. In R16, even if the UEs reports their SL power control capability to the gNB, Huawei thinks the scheduling or configuration procedures will hardly achieve obvious gain. If component 2) is kept in FG 15-23, then, Huawei argues, this column should be “Yes”. Relying on the report of UE DL pathloss based OLPC capability, Huawei argues the gNB will configure related power control parameters to reduce the inference to Uu link and if the UE does not support this capability, the gNB will configure related guard band between Uu BWP and SL resource pool.

For the “Applicable to the capability signaling exchange between UEs (V2X WI only)” column, Huawei prefers “No”. Huawei thinks this FG should be mandatory for all SL UEs. The SL UE with no power control capability will seriously impact the system performance and should not be supported.

The following summarizes Huawei’s proposals:

· Component 2) should be removed.

· The “Need for the gNB to know if the feature is supported” column should be “No” if component 2) is removed. Otherwise, this column should be “Yes”.

· Support mandating this FG for both mode 1 and mode 2.

· The “Applicable to the capability signalling exchange between UEs (V2X WI only)” is “No”.

15-24: [Support of multiple synchronization references]

Huawei suggests to change the FG name into “Number of tx and rx timings”. Huawei notes a similar FG in LTE-V2X as v2x-numberTxRxTiming-r14. Accordingly, Huawei thinks component 1) should be modified as “This parameter indicates the number of multiple reference TX/RX timings in a BWP/carrier for V2X sidelink communication.” And the candidate value set can be {1, 2, 3, 4}.
According to Huawei , the purpose of this FG is to balance the UE implementation complexity and the synchronization performance. Huawei considers the following cases:
· Case 1:  the synchronization source can be eNB or gNB according to the current 38.331. As discussion in RAN4, there are asynchronous scenarios between eNB to eNB or eNB to gNB or gNB to gNB. Since it is agreed eNB or gNB type synchronization source would be basic feature in the licensed carrier. Then if UE1 synchronizes to gNB1 and UE2 synchronizes to gNB2, the timing between UE1 and UE2 will be different. If only a single timing is supported by UE, then this will result in asynchronous network synchronization source cannot be used in NR-V2X. 

· Case 2: the synchronization source of {GNSS, SyncRef UE} or {gNB, GNSS, SyncRef UE} combination synchronization source. The timing between these kinds of synchronization will be different. For example, the timing from gNB will be different from GNSS. If only one single timing is supported, there are some scenarios cannot be supported for above sync source configuration. 

· Case 3: currently, each SL resource pool can be configured with a sync reference, and there can be up to 16 SL resource pools in 38.331. This means different resource pool can be configured to different sync source will different timing. And even the same sync source is configured, like gnbEnb-Sync, as pointed in Case 1, the timing still different. To support multiple different resource pool transmission, a UE has to support more than one sidelink timing. 

From the UE implementation of view, Huawei can accept without the FG 25, but believes some clarification are needed. 
Huawei proposes that if FG 15-24 is not defined, then the following clarification is needed as:

· From UE perspective, only a single Tx/Rx sidelink timing is supported in Rel-16 NR-V2X.

· The UE assumes the sidelink timing is aligned in the same BWP/carrier when the synchronization source(s) are configured.

	Apple [12]
	Apple recalls that one open question is in UE feature groups 15-1, 15-2 and 15-3, whether to support CP length as UE capability. In Rel-15 NR Uu link, the support of extended CP length under 60 kHz SCS for reception of PDCCH and PDSCH and transmission of PUCCH, PUSCH and SRS is optional, depending on UE capability. Similarly, Apple thinks the support of extended CP length for sidelink should also be optional based on UE capability. Since the extended CP is only used with 60 kHz sub-carrier spacing, Apple thinks a UE can report its supported sub-carrier spacing together with CP length, and only uses the sub-carrier spacing and CP length from its reported list. 

Another open question is in UE feature group 15-1, whether to define the total number of soft channel bits received in a slot as a component. Although the total number of soft channel bits received in a slot was defined in LTE downlink based on UE capability, this component is not defined in NR UE feature for downlink. Apple thinks the total number of soft channel bits depends on UE implementation, and this component should not be defined as a component in UE feature group 15-1. 

There are three components in UE feature group 15-5 (sidelink congestion control). The first component is UE can report CBR measurement to gNB and the second component is UE can adjust its radio parameters based on CBR measurement and CRlimit. The prerequisite feature groups of UE feature group 15-5 are 15-1 and at least one of 15-2 and 15-3. 

A mode 2 UE acquires sidelink resources via autonomous sensing and resource selection. It may not be even under the coverage of gNB. Hence, Apple thinks the first component of this feature group is applicable only to mode 1 UEs. On the other hand, since the sidelink resources for mode 1 UEs are allocated by gNB, the congestion control is also handled by gNB. In the current specification, the sidelink congestion control, including the definition of congestion control processing time and the application of [image: image15.png]CRimit



, is only designed for sidelink resource allocation mode 2. Hence, Apple argues the second component of this feature group seems to be applicable only to mode 2 UEs. Apple also believes it is desirable to clarify the application conditions of the first two components of the feature group 15-5. 

It is an open issue whether the component “UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1” is part of feature group 15-11 or part of feature group 15-2. In Apple’s view, this component is part of feature group 15-11, since otherwise, feature group 15-11 becomes a pre-requisite feature group of feature group 15-2 and this leads to circular dependency between feature group 15-2 and feature group 15-11.   

Apple argues that it is known from feature group 15-14 that UE capability of sidelink CSI report does not need to be reported to gNB and gNB does not have the knowledge of sidelink rank information. Subsequently, Apple continues, it is not beneficial that gNB knows the UE capability of rank 2 sidelink transmission or reception. Hence, Apple thinks UE does not report to gNB of supporting feature groups 15-18 and 15-19. On the other hand, if a pair of UEs establish a sidelink unicast session, then, according to Apple, a UE reports its capability of rank 2 sidelink transmission or reception to a peer UE for efficient sidelink unicast transmissions. 

	NTT DOCOMO, INC. [13]
	The following are Docomo’s observations, comments, and proposals:
FG 15-1

Components,

· 1) A should be 16 or more. LTE-SL supports 16. NR-SL should support at least the same number.

· 2) X should be the same as the maximum number of sub-channels in a resource pool, among typical configurations. In NR-SL, sensing mechanism is supported base on that all UEs can decode any PSCCH, except for half-duplex case. If X is less than that, sensing mechanism does not work as intended and system performance is degraded. Note that, the maximum is 21, based on the currently supported sub-channel size and CBW in RAN4.

· 4) 256 QAM table should be mandated

· 8) Capability on SCS/CP length should be defined for a given band in R15 in RAN4.

· 9) Only normal CP should be OK.

· 10) All DM-RS symbols for 14-symbol SL slot should be supported; otherwise, TX-UE cannot use some DM-RS patterns. According to this, the description should be updated as ‘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’.

Whether to report to gNB,

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

FG 15-2

Components,

· 1) C should be 8 or more since LTE-SL supports 8.

· 7) Only normal CP should be OK.

· 8) ‘All’ is preferable while ‘some’ could be OK. Meanwhile, if some is adopted, it is unclear which capability UE supporting ‘all’ should report.

· 9) Downlink pathloss-based OLPC should be in this row and mandated in mode 1 TX.

· 10) SL HARQ feedback on Uu should be in this row and mandated in mode 1 TX. If it is included in 15-11, it means that UE supporting only mode 2 TX needs to support SL HARQ feedback on Uu. This is a bit strange since SL HARQ feedback on Uu is used in more 1 only.

Note,

· Difference between operating and managing is unclear. Exact meaning should be clarified.

FG 15-3

Components,

· 1) B should be 8 or more since LTE-SL supports 8.

· 4) Support the component. Sensing and RA operations are an essential feature in mode 2 TX; otherwise, many collisions are assumed and system does not work well.

· 5) Support the component.

· 8) ‘All’ is preferable while ‘some’ could be OK. Meanwhile, if some is adopted, it is unclear which capability UE supporting ‘all’ should report.

· 11) This component should be supported in licensed spectrum.

Note,

· Note for component 5 is unnecessary. In any band, rank 1 TX should be supported.

FG 15-5

Components,

· 2) This component is needed in mode 1 as well since even in mode 1, UE decides some TX parameters. gNB does not allow ‘full’ control.

· 3) This component is necessary in mode 1 if components 2 and 3 are involved with mode 1.

FG 15-11

Components,

· 4) This component should be moved to FG 15-2.

Mandatory/optional,

· This FG should be a basic FG for UE supporting NR-SL. HARQ feedback on NR-SL is one of main features to meet this WG requirements.

FG 15-14

Components,

· 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.

FG 15-22

Components,

· 1), 2) All DM-RS symbols for 14-symbol SL slot should be supported to indicate this FG as supported; otherwise, other TX-UE cannot use some DM-RS patterns to transmit data to the UE.

FG 15-23

Components,

· 2) This component should be moved to FG 15-2/15-3.

Whether to report to gNB,

· Report to gNB is unnecessary.

FG 15-24

FG,

· It should be clarified that this FG is the same intention as v2x-numberTxRxTiming-r14 in LTE-SL. If YES, this FG should be supported as LTE-SL. Otherwise, this FG is unnecessary. There is no corresponding feature in specifications, which is the same as LTE-SL.

	Qualcomm Incorporated [14]
	According to Qualcomm, NR V2X provides new features to enhance performance compared to LTE V2X, and one of the most important such feature is feedback over PSFCH and this feature should be included in the basic feature group. Additionally, from LTE V2X field tests, Qualcomm observes synchronization emerged as a critical feature and it was noted that transmitting and receiving the LTE V2X synchronization signals greatly improved system performance. Therefore, while this feature was optional in LTE V2X, Qualcomm proposes it should be made part of the basic feature group in NR V2X. In summary, Qualcomm proposes the basic feature group of NR V2X comprises FG-1, FG-3, FG-4, FG-5, and FG-11.

The following are Qualcomm’s observations, comments, and proposals:
FG 15-1

· Component 2: the UE should be able to decode twice as many PSCCHs as the number of sub-channels (updated note).

· Component 3: the RBs should be counted only once regardless of whether they contain PSSCH or PSCCH. For example, if X = 20 PRBs, the UE should be able to decode PSSCH(s) on all 20 PRBs and the associated PSCCHs. The value of X should scale with SCS and bandwidth (updated note).

· Component 4: it was already agreed that 256-QAM reception will be decided by RAN4

· Component 6: there is no need to define a soft buffer size. NR Uu does not have such a definition either.

· Component 8: simplified the text and moved the requirement to the note section, where the note now says that the reported SCS set must contain any required SCS as determined by RAN4.

· Component 9: is merged into Component 8

· Component 10: all UEs must support all DMRS patterns, otherwise some DMRS patterns cannot be used for broadcast or groupcast.

· Component 11: it was already agreed that 256-QAM reception will be decided by RAN4

· Component 12: the note already captures when this component is required.

FG 15-2

· Component 7: is merged into Component 6

· Component 8: all UEs must support all DMRS patterns, otherwise some DMRS patterns cannot be used for broadcast or groupcast.

· Component 9: already part of FG 15-23

· Component 10: already part of FG 15-11

· The feature does not need to be a basic FG. There could be deployments in licensed spectrum that use Mode 2 instead of Mode 1.

FG 15-3

· Component 4: sensing is needed for Mode 2 operation.

· Component 5: could be removed or a similar component could be added to FG 15-2 for consistency.

· Component 7: is merged into Component 6

· Component 8: all UEs must support all DMRS patterns, otherwise some DMRS patterns cannot be used for broadcast or groupcast.

· Component 9: seems to be a duplicate of component 10.

· Component 11: already part of FG 15-23 and does not need to be required for Mode 2 operation.

· The note for Component 5 does not seem to be necessary

· Mode 2 should be a basic FG for all UEs that implement sidelink. The UE uses Mode 2 if there is no network converage in a given band per TS 23.287.

FG 15-5:

· Component 1: a UE could report CBR to gNB even in Mode 2 operation. The gNB could reconfigure the resource pool accordingly or stop adding UEs to the pool based on this information.

· There is no need to report support to other UEs

· This feature should be a basic FG. It is important for to achieve good performance in Mode 2.

FG 15-11:

· This should be a basic FG and supported by all UEs that implement NR sidelink. Therefore, there is no need to report to gNB or other UEs.

· Component 4: it is simpler to keep the component in this FG. Moving it to another FG would either require moving the other components are well or would lead to circular dependencies where FG 15-11 depended on FG 15-2 and FG 15-2 depended on FG 15-11.

FG 15-14:

· This feature does not need to a basic FG.

· This feature should be reported to other UEs.

· Split into two separate FGs (added FG 15-14a) so that UEs that do not support rank-2 transmission or recepetion can still send/receive CSI-RS with one antenna port.

FG 15-18:

· There is no need to report this feature to gNB (gNB does not control transmission rank) or other UEs.

· It is preferable to have this feature depend on CSI-RS transmission capability (FG 15-14 or FG15-14a)

FG 15-19:

· This feature does not need to be a basic FG. CSI reporting is already limited to unicast and cannot be performed for groupcast or broadcast.

· There is no need to report this feature to gNB (gNB does not control transmission rank).

· It is preferable to have this feature depend on CSI-RS reception and CSI reporting capability (FG 15-14 or FG15-14a)

FG 15-22:

· Component 1: DMRS patterns are covered in Component 2.

· Component 2: all UEs must support all DMRS patterns for a given number of consecutive SL symbols, otherwise some DMRS patterns cannot be used for broadcast or groupcast.

· This feature is not a basic FG

FG 15-23:

· Component 2: prefer to keep here.

· This feature depends on sidelink reception and transmission. 

· This feature does not need to be a basic FG for UEs not supporting Mode 1.

FG 15-24:

· This feature was not studied, and no associated design was proposed in RAN1. Therefore, it should be removed. The UE supports a single synchronization reference in a band.

	Nokia, Nokia Shanghai Bell [15]
	Regarding FG 15-3:
· Component 4: Nokia proposes to confirm the component as sensing is an integral part of mode 2 operation, and hence it needs to be supported by all UEs supporting mode 2, otherwise further specification impact is needed to allow proper operation of mode 2 without sensing. 

· Component 5: Nokia thinks the component can be removed as it is redundant and component 1 already indicates support for transmission of PSSCH

Regarding FG 15-11: Nokia thinks this should be mandatory for all UEs supporting transmission of NR sidelink

Regarding FG 15-24: Nokia is OK to support this FG

	Ericsson [16]
	Remaining feature groups and basic feature group definition

In Ericsson’s view, the following feature groups should be defined as independent feature groups: 15-2, 15-5, 15-6 (not as a basic feature group), 15-7, 15-9, 15-11 (defined as a basic feature group), 15-12, 15-14 (not as a basic feature group) and 15-16.

Numerology as a part of basic feature groups

Ericsson believes the different components that are included both in 15-1/15.1a and 15-3/15-3a of the current UE feature list should be clarified. Based on the current agreements within RAN1 group, 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. Therefore, Ericsson argues, a UE must support the same numerologies for SL as for Uu (UL) as otherwise lower flexibility of operations within a licensed carrier which is shared between UL and SL will ensue. Ericsson proposes that for a given carrier, the numerologies that are mandatory for NR UL are also mandator for NR SL and other numerologies are considered as an optional UE feature. 

Synchronization sources for NR SL

In Ericsson’s view, the eNB as a synchronization reference for NR SL should be part of the basic features and therefore, it should be included in the 15-4 along with the rest of synchronization sources as valid synchronization reference. Ericsson argues the motivation behind this addition is that since a UE will have Uu capabilities, then it is arguably straightforward to use this capability to include the network as a potential synchronization source. 

Number of symbols for SL and DMRS patterns

Ericsson proposes that for NR SL, 14 symbols are used for dedicated carrier following past agreements. Like for numerology, to ensure flexibility of the Uu operation, Ericsson proposes the symbol duration of 7, 8, 14 for SL slot is mandatory for licensed carriers. 

Moreover, related to the definition of the feature group 15-22 (Support of SL slot less than 14 consecutive symbols), in Ericsson’s view, this feature should be integrated into the feature groups 15-1,15-2 and 15-3 and therefore, the feature group 15-22 should be removed as an independent feature group. 

Moreover, Ericsson proposes for the PSSCH transmission that all the DMRS patterns should be supported to ensure configuration flexibility. 

256QAM reception 

In Ericsson’s view, this component should be agreed and be part of the relevant feature groups. Specifically, Ericsson proposes that 256QAM reception is a mandatory capability

OLPC

Moreover, in Ericsson’s view one component that should be include at least for the FG 15-2 and 15-23 (and any other FG which involves the network) is the downlink pathloss based OLPC in order to avoid as much as possible interference to the downlink interface. 


3 Issues for discussion during the preparation phase
Based on the summary in Section 2, the moderator proposes the following email discussions for RAN1 #101-e:

1. Whether FG 15-24 is specified and if so, how to finalize FG 15-24
2. How to finalize all NR V2X FGs except FG 15-24 focusing on components, component descriptions, and associated notes 

3. Which NR V2X feature groups are basic feature groups

4. 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, 

a. Type: FG 15-14

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

c. 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

5. How to finalize prerequisites of FGs focusing on, but not limited to, FG 15-18 and FG 15-19

The above email discussions are proposed to start in a staggered way. The first two email discussions can start first followed by the remaining ones at the discretion of the NR V2X moderator. 

Issues to be discussed by each email discussion are derived from the yellow highlighting in [1], the contributions submitted to RAN1 #101-e (summarized and referenced in Section 2), the inputs received in email discussion summary documents prepared by the moderator, as well as issues raised during GTW conference calls during RAN1 #101-e.

For each proposed email discussion, the prioritization of issues is as follows:

· High priority:

· Any change to the number of rows, i.e., deletion of rows, merging of rows, splitting of rows …

· Medium priority:

· Any change to a component that impacts signalling design, e.g., because the component requires candidate values to be signalled incl. {enabled, disabled}

· Any change to the type 

· Any change to xDD/FRx differentiation 

· Any change to whether the gNB needs to know if the feature is supported

· Any change to whether capability exchange between UEs (V2X only) is applicable

· Any change to a note that impacts signalling design, e.g., because a component requires candidate values to be signalled incl. {enabled, disabled} 

· Low priority: 

· Any change to a component that does not impact signalling design

· Any change to a note that does not impact signalling design

· Any change to whether a feature group is mandatory or optional

· Any change to consequences if a feature is not supported by a UE

· Any change to prerequisite feature groups for a feature

Companies are invited to provide their views on the moderator’s proposals in the following table.
	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	The five suggested email thread are OK, however:

· #4 and #5 should be directly “Finalize …”, not only the methodological “How to finalize…”.

· There are several topics which will reach a basically common decision across several FGs. An alternative email approach could be to dedicate one thread to dealing with those, rather than taking them FG-by-FG:

· Modulation schemes and MCS tables.
· SCS and CP length (together as the question of numerologies)

· Mandatory/optional DMRS patterns, given a slot format.

This could be instead of proposed email #5 at first, and re-visit #5 if there is time remaining (agree it needs to be handled, but less urgent as no ASN.1 impact).

	Panasonic
	We support the proposals on the discussion topics.

	LGE
	We agree with the suggested email threads. We also note that the number of HARQ processes is under discussion in the 5G V2X WI and many companies think that some conclusion is necessary in the UE feature discussion in order to finalize the design in SCI (e.g., how many bits are needed for the HARQ process ID indication). So we propose to treat this topic with a higher priority.

	Qualcomm
	We agree with proposed email threads

	Ericsson
	We support the proposed email threads

	OPPO
	No strong opinion on how email discussion for V2X feature list should be organized, although it does still seem a lot of workload in this meeting with at least 5 email threads (potentially 6) proposed by the moderator and GTW sessions.

But we would also like to discuss one more item related to the “type” for FG 15-6, which was only just identified internally by us. If it is still allowed by the moderator, we would like to discuss and change to “per BC” for short-term time-scale TDM for in-device coexistence, since it is dealing with simultaneous LTE SL and NR SL operations in the same band or different bands.

	vivo
	We are fine with FL’s proposals.

	Apple
	We agree with the proposed email threads.


4 Conclusion

After further discussion by email on the RAN1 email reflector, the following email discussions/approvals were agreed:

[101-e-NR-5G_V2X_NRSL-UEFeatures-01] Email discussion/approval till 5/29 – Ralf (AT&T)
· Whether FG 15-24 is specified and if so, how to finalize FG 15-24 as in x4282
[101-e-NR-5G_V2X_NRSL-UEFeatures-02] Email discussion/approval till 5/29 – Ralf (AT&T)

· How to finalize all NR V2X FGs except FG 15-24 focusing on components, component descriptions, and associated notes as in x4282
[101-e-NR-5G_V2X_NRSL-UEFeatures-03] Email discussion/approval till 5/29 – Ralf (AT&T)

· Which NR V2X feature groups are basic feature groups as in x4282

[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

[101-e-NR-5G_V2X_NRSL-UEFeatures-05] Email discussion/approval till 5/29 – Ralf (AT&T)

· How to finalize prerequisites of FGs focusing on, but not limited to, FG 15-18 and FG 15-19 as in x4282
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