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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:
	· August 10th – 14th: preparation phase (not for Rel-17 SI/WIs)
· August 10th – 11th: FLs to prepare summary
· August 12th – 14th: 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 #102-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 #102-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 #102-e with recommendations captured in Section 4.
Summary 
The following is the moderator’s summary of contributions submitted to RAN1 #102-e in this agenda item.

	15-1
	Receiving NR sidelink 
	1) UE can receive NR PSCCH/PSSCH. Up to a total of A sidelink HARQ processes across all links are supported.
2) UE can receive X PSCCH in a slot.
3) UE can attempt to decode Y= NRB non-overlapping RBs per slot 
4) UE supports reception of PSSCH according to the 64QAM MCS table 
5) UE supports PT-RS reception in FR2.
8) UE can receive using the subcarrier spacing and CP length defined for a given band in RAN4
10) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH.
12) UE can receive using 30 kHz subcarrier spacing with normal CP in FR1, 120 kHz subcarrier spacing with normal CP FR2
	None
	Yes
	Yes
	
	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:
NRB is the number of RBs defined per channel bandwidth by RAN4 in 38.101-1 Table 5.3.2-1 for FR1 and 38.101-2 Table 5.3.2.-1 for FR2 

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

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

Component-1 candidate value set: {16, 24, 32, 48, 64}

Component-2 candidate value set: {floor (NRB /10 RBs), 2*floor (NRB /10 RBs)}

Component-8 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-8 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
Component-8 candidate value set for CP length: {NCP,NCP and ECP} 
(ECP only applies to SCS of 60 kHz)
	Optional with capability signaling. For UE supports NR sidelink, UE must indicate this FG is supported.





	Company
	Summary

	Samsung [11]
	In RAN1#101-e, a discussion occurred on UE capability on the number of PSCCH a UE can receive and the number of RBs a UE can attempt to decode. In this meeting, values were selected for the number of PSCCH a UE can receive in a slot (i.e., X) and the number of non-overlapping RBs a UE can attempt to decode in a slot (i.e., Y) as follows: 
Component	Value
X	{floor (NRB /10 RBs), 2*floor (NRB /10 RBs)}
Y	NRB, where NRB is the number of RBs defined per channel bandwidth by RAN4 in 38.101-1 Table 5.3.2-1 for FR1 and 38.101-2 Table 5.3.2.-1 for FR2. 
In the current spec, PSCCH reception for each PSCCH resource candidate is limited to 1; information from 38.202 and 38.214 is provided below for reference.
38.202, Section 6.3:
Table 6.3-3: Sidelink "Reception Types"
"Transmission Type"	Physical Channel	Associated
Transport Channel	Comment
A	PSBCH	SL-BCH	
B	PSSCH	SL-SCH	
C	PSCCH	SL-SCH	
D	PSFCH	N/A 	
Table 6.3-4: Sidelink "Reception Type" combinations
Supported Combinations 	Comment
A	
B	Note 1
C	Note 1
[image: ] D	
B+C	Note 1
Note 1:      Corresponds to simultaneous reception within one sub-channel

38.214, Section 8.3:
For sidelink resource allocation mode 1, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A and 2-B, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
For sidelink resource allocation mode 2, a UE upon detection of SCI format 1-A on PSCCH can decode PSSCH according to the detected SCI formats 2-A and 2-B, and associated PSSCH resource configuration configured by higher layers. The UE is not required to decode more than one PSCCH at each PSCCH resource candidate.
Based on this, the higher limit on X value (i.e., 2*floor (NRB /10 RBs)) may be invalid if X only counts valid PSCCH reception. One possible interpretation is that X contains 3 PSCCH candidates corresponding to 3 OCCs on the same sub-channel. Since there always are 3 OCCs in each sub-channel, this implies that the number of valid PSCCHs is up to X/3. On the other hand, if interpretation is that X only counts valid PSCCH reception,, X value 2*floor (NRB /10 RBs) cannot be realized, and can be considered to be removed.
Proposal: Confirm RAN1 understanding on X value for PSCCH reception capability (FG15-1) between two interpretations below.
· Interpretation 1: The X value includes 3 PSCCH candidates corresponding to 3 OCCs on the same sub-channel. This implies that the upper limit on the number of valid PSCCH(s) a UE can receive in a slot is X/3. 
· Interpretation 2: The X value refers to the number of valid PSCCH(s) a UE can receive in a slot. In this case, the higher value of X (i.e., 2*floor (NRB /10 RBs)) is not possible and thus can be considered to be removed.




	15-2
	Transmitting NR sidelink mode 1 scheduled by NR Uu
	1) UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to 8 configured grants can be configured for a UE. Up to C sidelink HARQ processes are supported including those for configured grants
2) UE can transmit PSSCH according to the normal 64QAM MCS OFDM table.
3) UE supports PT-RS transmission in FR2.
4) UE can monitor DCI format 3_0 for NR sidelink dynamic scheduling and configured grant type 2.
6) UE can transmit using the subcarrier spacing and CP length it reports.
8) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH.
9) Support downlink pathloss based open loop power control
11) UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1
	
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	Note: Random selection in the exceptional pool is supported.

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

Candidate values for C are {8,16}
Note: the UE supports up max(B, C) as the total number of sidelink HARQ processes across both Mode 1 and Mode 2

Component-6 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-6 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
Component-6 candidate value set for CP length: {NCP,NCP and ECP} 
(ECP only applies to SCS of 60 kHz)

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

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

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

FFS: whether to mandate an SCS.
	Optional with capability signalling
FFS: For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.




	Company
	Summary

	FUTUREWEI [1]
	When a SL UE is operating in licensed spectrum, this spectrum has been obtained at a significant cost by the operator. In addition, 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. The only way to ensure interference control is to have a sidelink UE operating in mode-1, thus 15-2 should be part of the basic feature group. For consistency, we suggest doing what was done for NR-U features and capture the basic FG in both the notes and the optional/mandatory columns. Note that this was already done for most of the V2X features (e.g., 15-1, 15-2, etc.)

The main remaining issue for 15-2 is whether to mandate an SCS. In our view, this is not needed: for mode-1, the network should have full flexibility to determine which SCS to use. Having a mandatory SCS for 15-2 does not really serve a purpose. Thus, our preference is to not have a mandated SCS for 15-2.

	Vivo [2]
	Given that mode-2 operation can be deployed in licensed band, this feature is not required as a basic feature group 
It is RAN4’s reasonability to define the supported subcarrier spacing and CP length for each band. Moreover, the mandatory numerology may even be defined by regulation, which is totally outside of 3GPP’s specification work. Therefore, RAN1 should not mandate some specific SCS and/or CP length in RAN1’s FGs.

	ZTE [3]
	· Given the SCS could be configured based on UE report, it seems not necessary to mandate an SCS, which could be different from the actual UE report.
· Mode 1 transmission should be a basic FG in licensed spectrum where gNB is defined.
· The note on component 9) downlink path loss based open loop power control is reasonable given there is no valid downlink path loss information in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1
15-2	Transmitting NR sidelink mode 1 scheduled by NR Uu	1) UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to 8 configured grants can be configured for a UE. Up to C sidelink HARQ processes are supported including those for configured grants
2) UE can transmit PSSCH according to the normal 64QAM MCS OFDM table.
3) UE supports PT-RS transmission in FR2.
4) UE can monitor DCI format 3_0 for NR sidelink dynamic scheduling and configured grant type 2.
6) UE can transmit using the subcarrier spacing and CP length it reports.
8) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH.
9) Support downlink pathloss based open loop power control
11) UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1		Yes	No		Per band
	N.A.	N.A.	N.A.	Note: Random selection in the exceptional pool is supported.

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

Candidate values for C are {8,16}
Note: the UE supports up max(B, C) as the total number of sidelink HARQ processes across both Mode 1 and Mode 2

Component-6 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-6 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
Component-6 candidate value set for CP length: {NCP,NCP and ECP} 
(ECP only applies to SCS of 60 kHz)

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

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

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

FFS: whether to mandate an SCS.	Optional with capability signalling
FFS: For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.


	CATT [4]
	Since mode 1 is only used for in-coverage scenario, it is not necessary to be a basic feature for UE deployment in ITS band. Therefore, this FGs could be a basic feature only for UE supports NR sidelink in licensed spectrum where gNB is defined.

	Huawei, HiSilicon [6]
	In general, we support to mandate this FG in a licensed band if a UE has reported to support NR sidelink in this band. If a SL UE operates in licensed spectrum, it must be controlled by the network. Therefore, the first “FFS” in the “Note” column should be confirmed in the positive.
For the new note added to component (6), we think it can simply be removed. The supported numerology has been reported to the gNB anyway. As for the mandatory SCS, the regional regulation is the better place to deal with the restriction.
Regarding the FFS of component (9), we prefer confirming it through positive writing:
-	Component (9) is notonly required to be supported in a band not indicated with only the PC5 interface in 38.101-1 Table 5.2E-1
The original reverse logic may show the message that component (9) can be optionally supported in a band indicated with only the PC5 interface. We believe this component makes little sense in PC5-only band as the UE never needs to suppress the in-band interference to the Uu uplink. 

	Intel Corporation [7]
	From physical layer design perspective, the FG 15-1 is not necessary to be a basic feature of NR sidelink communication. However, if there is concern that in licensed spectrum there should always capability to control operation by network/gNB then it can be acceptable as a compromise to define 15-1 as a basic FG for operation in licensed spectrum at least for Release 16 operation. Therefore, in order to resolve open aspect #1 and #2 for FG 15-1 we can accept the following proposal: Define FG 15-1 as a basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise.
Regarding mandate of SCS, we see some motivation for mode-1 sidelink operation to mandate support of certain SCS. One reason is to address partial coverage scenario where Mode-1 UEs can serve as a sync sources for Mode-2 UEs and may potentially communicate with OOC Mode-2 UEs. Considering that all UEs have mandatory SCS settings for reception and Mode-2 UEs have mandatory SCS settings for transmission, we are open to mandate the same SCS settings for UEs that support Mode-1 transmission, i.e. Mode-1 UEs can transmit using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2.

	OPPO [10]
	Regarding component 9), the feature of DL pathloss based OLPC is intended to control/minimize the among of SL interference to the UL reception at the gNB when SL is operating in the same carrier/band as the UL. As such, there would be no SL interference to the UL when there is Uu deployment in a band indicated with PC5 interface only. Therefore, we propose to agree to confirm the text after “FFS” in the Notes column for component 9)
As to whether mandating a subcarrier spacing (SCS) for SL mode 1 scheduled by NR Uu, first of all, it is our understanding and a RAN1 agreement that the SCS/numerology for SL operation should be the same as the UL when operating in mode 1 to minimize complexity and the required UE capability. As mode 1 operation should be supported for both licensed and ITS bands, and the defined SCS in RAN4 for these bands can be wide ranging, it would be hard to mandate a particular SCS for mode 1. But if the focus and intention is only limited to mandate 30kHz SCS for ITS bands with only PC5 interface in FR1 (to harmonize with SL reception), we see this could be beneficial.

	LG Electronics [13]
	On mandating this FG for a UE operating SL in a licensed band, we think that the operator needs to have a choice between mode 1 and mode 2 and mandating only mode 2 may not be a good solution for the market. We note that a similar discussion in Rel-12 LTE D2D led to a conclusion that both modes are mandated for a UE supporting sidelink (all the spectrum was under operator management at that time as no V2X was considered).
On mandating an SCS in a band “indicated with the PC5 interface in 38.101-1 Table 5.2E-1,” we observe that Component 12 of FG 15-1 always mandates 30 kHz and 120 kHz with normal CP in FR1 and FR2 respectively for the SL reception in such a band. We think it is reasonable to mandate the same implementation in this FG.
On mandating Component 9 of DL pathloss based power control in a band “indicated with the PC5 interface in 38.101-1 Table 5.2E-1,” we think the note should be aligned with a similar one in FG 15-3 “Note: Component 11 (DL pathloss based open loop power control when mode 2 is configured 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.”
15-2	Transmitting NR sidelink mode 1 scheduled by NR Uu	1) UE can transmit PSCCH/PSSCH using dynamic scheduling or configured grant type 1 and 2 in NR sidelink mode 1 scheduled by NR Uu. Up to 8 configured grants can be configured for a UE. Up to C sidelink HARQ processes are supported including those for configured grants
2) UE can transmit PSSCH according to the normal 64QAM MCS OFDM table.
3) UE supports PT-RS transmission in FR2.
4) UE can monitor DCI format 3_0 for NR sidelink dynamic scheduling and configured grant type 2.
6) UE can transmit using the subcarrier spacing and CP length it reports.
8) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH.
9) Support downlink pathloss based open loop power control
11) UE can report sidelink HARQ-ACK to gNB via PUCCH and PUSCH when it is operating in NR sidelink mode 1
12) UE can transmit using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2		Yes	No		Per band
	N.A.	N.A.	N.A.	Note: Random selection in the exceptional pool is supported.

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

Candidate values for C are {8,16}
Note: the UE supports up max(B, C) as the total number of sidelink HARQ processes across both Mode 1 and Mode 2

Component-6 candidate value set in FR1:
{{15 kHz}, {30 kHz}, {60 kHz}, {15, 30 kHz}, {30, 60 kHz}, {15, 60 kHz}, {15, 30, 60 kHz}}
Component-6 candidate value set in FR2:
{{60 kHz}, {120 kHz}, {60, 120 kHz}}
Component-6 candidate value set for CP length: {NCP,NCP and ECP} 
(ECP only applies to SCS of 60 kHz)

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

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

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


Note: Component 12 is only required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1	Optional with capability signalling
For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.


	NTT DOCOMO, INC. [15]
	Note,
-	We are OK to confirm note for component (9).
-	Regarding whether an SCS is mandated, our understanding is that it intends a band indicated with only the PC5 interface since we have a NOTE for other than the band. If this is correct, we are OK the direction.
Mandatory/optional,
-	We support to confirm the current text under ‘FFS’. Mode 1 would mainly be targeted to licensed spectrum.

	Qualcomm Incorporated [16]
	· This feature does not need to be a basic FG. There could be deployments in licensed spectrum that use Mode 2 instead of Mode 1 and the network is only interested in configuring the resource pool, not scheduling sidelink transmissions. If a network wants to only allow Mode 1 in a given band, it can provide configuration to only the UEs which support Mode 1.
· DL pathloss based power control is not beneficial in a band indicated with the PC5 interface only. The note on Component (9) can be confirmed, removing the “FFS”.
· 30 kHz SCS and 120 kHz SCS are required of UEs supporting reception of sidelink (FG 15-1) and Mode 2 transmission (15-3). Requiring the same values in FG 15-2 would similarly be beneficial in ensuring that all UEs can communicate regardless of transmission mode.
· Currently, FG 15-2 is listed without any prerequisites, this contradicts some of its components, e.g. Component 11 where the UE needs to receive PSFCH, and some other feature, e.g. FG 15-23 that requires UEs supporting Mode 1 to support sidelink reception. Add FG 15-1 as a prerequisite for FG 15-2.




	15-3
	Transmitting NR sidelink mode 2 
	1) UE can transmit PSCCH/PSSCH using NR sidelink mode 2 configured by NR Uu or preconfiguration. Up to B sidelink processes are supported.
2) UE can transmit PSSCH according to the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can perform mode 2 sensing and resource allocation operations
6) UE can transmit using the subcarrier spacing and CP length it reports for FG 15-1
8) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH.
10) UE can transmit using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2
11) DL pathloss based open loop power control when mode 2 is configured by NR Uu
	15-1
	Yes
	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]

Candidate values for B are {8,16}
Note: the UE supports up max(B, C) as the total number of sidelink HARQ processes across both Mode 1 and Mode 2

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

Note: Component 10 is only required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 11 is not required to be supported in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1 
	Optional with capability signalling
For UE supports NR sidelink, [for UE supports NR sidelink in ITS spectrum where gNB is not defined, UE must indicate this FG is supported,] UE must indicate this FG is supported.




	Company
	Summary

	FUTUREWEI [1]
	Based on the discussion for 15-2, it is clear that 15-3 cannot be the basic feature group all the time. 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. For consistency, we suggest doing what was done for NR-U features and capture the basic FG in both the notes and the optional/mandatory columns. Note that this was already done for most of the V2X features (e.g., 15-1, 15-2, etc.)

	CATT [4]
	Since mode 2 is an essential function for both in-coverage and out-of coverage operation. It should be a basic feature if UE supports NR sidelink operation.

	Huawei, HiSilicon [6]
	We support mandating this FG in ITS spectrum. Providing sidelink services through ITS spectrum is the fundamental capability for NR V2X. It is preferred that all NR V2X UEs are capable of transmitting NR sidelink mode 2 in ITS spectrum. Therefore, the brackets in the “Note” column should be confirmed. For better clarification, we suggest to revise “in ITS spectrum where gNB is not defined” in the “Note” column to “in spectrum where pre-configuration is applied”, because the current wording can cause confusion when a gNB is providing configuration in such spectrum even though it does not itself operate there.

	Intel Corporation [7]
	From physical layer design perspective, the FG 15-3 is not necessary to be a basic feature of NR sidelink communication. However, it is obviously a basic one for communication in ITS bands. Therefore, we are open to remove brackets in sentence “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]”.

	LG Electronics [13]
	This FG should be the basic FG in in ITS spectrum where gNB is not defined. In a licensed spectrum where gNB is defined, this FG still can be the basic FG by reusing the implementation for the ITS spectrum.
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 can transmit PSSCH according to the normal 64QAM MCS table.
3) UE supports PT-RS transmission in FR2.
4) UE can perform mode 2 sensing and resource allocation operations
6) UE can transmit using the subcarrier spacing and CP length it reports for FG 15-1
8) Supports 14-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {12, 9} for slots w/wo PSFCH. If UE signals support of ECP, support 12-symbol SL slot with all DMRS patterns corresponding to {#PSSCH symbols} = {10,7} for slots w/wo PSFCH.
10) UE can transmit using 30 kHz and normal CP subcarrier spacing in FR1, 120 kHz subcarrier spacing with normal CP FR2
11) DL pathloss based open loop power control when mode 2 is configured by NR Uu	15-1	Yes	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 

Candidate values for B are {8,16}
Note: the UE supports up max(B, C) as the total number of sidelink HARQ processes across both Mode 1 and Mode 2

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

Note: Component 10 is only required in a band indicated with only the PC5 interface in 38.101-1 Table 5.2E-1

Note: Component 11 is not required to be supported in a band indicated with 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.


	NTT DOCOMO, INC. [15]
	Note,
-	‘ITS spectrum’ should be updated as Note in FG15-1 (a band indicated with only the PC5 interface...).
Mandatory/optional,
-	We think mode 2 TX should be mandatorily supported in licensed spectrum, but we are OK with the current direction if majority companies would like to avoid it.

	Qualcomm Incorporated [16]
	Mode 2 should be a basic FG for all UEs that support NR sidelink. The UE uses Mode 2 if there is no network coverage in a given band per TS 23.287.




	15-5
	Sidelink congestion control
	1) UE can report CBR measurement to gNB when operating in Mode 1 and mode 2 
2) UE can adjust its radio parameters based on CBR measurement and CRlimit.
3) UE can process CBR and CR within the time it indicates
	15-1 and at least one of 15-2 and 15-3
	Yes
	No
	
	Per band
	N.A.
	N.A.
	N.A.
	FFS: This is the basic FG for NR sidelink 
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
FFS: For UE supports NR sidelink, UE must indicate this FG is supported.




	Company
	Summary

	FUTUREWEI [1]
	15-5 covers congestion control. In our view, congestion control is a critical functionality to deploy sidelink. Note that ETSI requires congestion control in the ITS band for V2X services. Without congestion control, a system with high load will simply be inoperable. Thus, in our view, 15-5 is part of the basic FG. For consistency, we suggest doing what was done for NR-U features and capture the basic FG in both the notes and the optional/mandatory columns. Note that this was already done for most of the V2X features (e.g., 15-1, 15-2, etc.)

	Vivo [2]
	It should be a basic feature group, otherwise, the system performance of NR V2X would be dramatically degraded in congestion case. If only some UEs in the system implement this feature, then these UEs are restricted while the others are not, which is very unfear to them.

	CATT [4]
	Since sidelink congestion control is a resource pool specific configuration, if congestion control is enabled for a resource pool, and if 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.

	Huawei, HiSilicon [6]
	This FG should be basic FG for sidelink whether the band is ITS band or licensed band. The first FFS in the “Note” column should be confirmed in the positive.

	Intel Corporation [7]
	In our understanding support of congestion control at radio layers my not always be necessary especially if application layer congestion control is defined. Based on this consideration, we think that FG 15-5 is not the basic FG for NR sidelink. 

	LG Electronics [13]
	Congestion control is one of the fundamental building block both in mode 1 and mode2, so we think this FG should be the basic FG.
15-5	Sidelink congestion control	1) UE can report CBR measurement to gNB when operating in Mode 1 and mode 2 
2) UE can adjust its radio parameters based on CBR measurement and CRlimit.
3) UE can process CBR and CR within the time it indicates	15-1 and at least one of 15-2 and 15-3	Yes	No		Per band	N.A.	N.A.	N.A.	This is the basic FG for NR sidelink 
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
For UE supports NR sidelink, UE must indicate this FG is supported.

	NTT DOCOMO, INC. [15]
	Mandatory/optional,
-	We support to confirm the current text under ‘FFS’. Congestion control would have a large effect on V2X system performance.

	Qualcomm Incorporated [16]
	This feature should be a basic FG. It is important to achieve good performance and adapt to system congestion.




	15-6
	Short-term time-scale TDM for in-device coexistence
	1) Support prioritization between LTE sidelink transmission/reception and NR sidelink transmission/reception
2) FFS: Maximum time required for the inter-RAT conflict resolution is X
	At least one of 15-1, 15-2, 15-3

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




	Company
	Summary

	FUTUREWEI [1]
	For 15-6, the main issue is whether to keep component 2): "FFS: Maximum time required for the inter-RAT conflict resolution is X” In our view, there is no need to define yet another parameter with limited usage. Thus, we agree with the Rapporteur’s proposal of removing component 2.

	Vivo [2]
	It is still FFS on whether a value X of maximum time required for the short-term TDM solution should be defined in the FG. It is our understanding anyway a time limit to differentiate the long- and short- term TDM operations is needed and should be specified, otherwise, a UE may declare support of short-term TDM with a processing time of minutes or hours, which is totally meaningless. It is natural to us to define this limit in UE capability, but is also acceptable to capture it in the RAN1 spec (e.g., TS 38.213).

	Huawei, HiSilicon [6]
	To avoid misunderstanding, the FFS can be changed to “UE does not support short-term time-scale TDM for in-device coexistence”.

	Intel Corporation [7]
	For open aspect #1, we propose to define the following candidate values for maximum time required for the inter-RAT conflict resolution: {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 }. Note this is a subset of values for agreed inter-RAT communication delay except 0 value. 
If the feature is not supported, our understanding the consequence is that coexistence mechanism is not supported. We are not sure whether RAN1 can provide more information. 

	OPPO [10]
	For the values of X in component 2), it has already been captured in RAN1 spec (38.213) including its usage for inter-RAT conflict resolution. From this perspective, it is not necessary to define a maximum time required for X in the UE features list again.
As for the prerequisite, it should be clarified that UE needs to support LTE V2X sidelink in the same band per band combination. Otherwise, it should be out of UE’s capability to support this feature.
As for the consequence of not supporting this feature, since there are other FDM-based solutions for in-device coexistence, this can be formulated as “UE supports only long-term time-scale as TDM-based solution”.

	LG Electronics [13]
	The issue of “2) FFS: Maximum time required for the inter-RAT conflict resolution is X” can be resolved by simply deleting this component from the UE feature list. The value of X can be directly specified by changing the following part of Section 16.2.4.1 of TS 38.213. 
A UE can perform transmission and reception simultaneously when they take place in different band, but still this FG may be implemented in such a band combination in order to make use of the specified prioritization rule. We think the issue of different frequency bands can be resolved by writing the consequence of not supporting this feature as follows: “UE only supports the long-term time-scale TDM for the coexistence with LTE V2X sidelink in the same band. UE only supports FDM for the coexistence with LTE V2X sidelink in a different band.” With this update, the absence of this FG will lead to the use of long-term time-scale TDM and FDM in the same band case and different band case, respectively.
1. 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

UE supports LTE V2X sidelink	No	No	UE only supports the long-term time-scale TDM for the coexistence with LTE V2X sidelink in the same band. UE only supports FDM for the coexistence with LTE V2X sidelink in a different band.	per band combination	N.A.	N.A.	N.A.		Optional with capability signalling

	NTT DOCOMO, INC. [15]
	Components,
-	X value should be defined in specification (38.213) and component 2 is unnecessary here.

	Qualcomm Incorporated [16]
	Short-term and long-term time scale TDM require the UE to perform subframe boundary alignment between LTE sidelink and NR sidelink. UEs that do not perform TDM between LTE sidelink and NR sidelink, should not be required to implement alignment. With the current structure of FG 15-6, the UE is required to implement one form of TDM and to be able to perform subframe boundary alignment. Therefore, we propose either to separate FG 15-6 into two features or to restructure it to separate short-term and long-term TDM into different components.




	15-11
	PSFCH format 0 
	1) UE can transmit and receive NR PSFCH format 0
2) UE can receive up to N PSFCH(s) resources in a slot.
3) UE can transmit up to M PSFCH(s) resources in a slot
	At least one of 15-1, 15-3
	FFS
	FFS
	
	Per band
	N.A.
	N.A.
	N.A.
	This is the basic FG for sidelink.

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

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

Candidate values for M are {4, 8, 16}
	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.




	Company
	Summary

	FUTUREWEI [1]
	The remaining issue is whether this feature needs to be reported to the gNB and to the other UE. The Rapporteur’s proposal was as follows:
· For FG 15-11, there is a need for the gNB to know if the feature is supported 
· FG 15-11 is not applicable to the capability signalling exchange between UEs
In our view, it is important for reporting A/N back to the gNB to know this is supported. Thus, this feature should be reported to the gNB.

	Vivo [2]
	It is still FFS on whether FG 15-11 should be reported to network and/or peer UE. In our opinion, this capability is not helpful for dimensioning PSFCH resources, because the provision of PSFCH in a resource pool should also cover the idle mode UE that cannot reports this capability. On the other hand, from mode-1 scheduling perspective, the network anyway knows nothing on how many PSSCHs received by the scheduled UE. Then how this reporting helps in mode-1 scheduling is not clear. Similarly, the UE does not know how many PSSCHs to be received by the peer UE, so it cannot make use of this capability. FG 15-11 is not reported to the network, nor the peer UE.

	ZTE [3]
	The remaining issue on PSFCH is whether gNB or UE needs to know the feature is supported or not. Given the gNB needs to allocate PSFCH resources in the resource pool, it would be beneficial that gNB knows UE actually supports this feature. From UE perspective, the knowledge of whether such a feature is supported or not seems unnecessary.
15-11	PSFCH format 0 	1) UE can transmit and receive NR PSFCH format 0
2) UE can receive up to N PSFCH(s) resources in a slot.
3) UE can transmit up to M PSFCH(s) resources in a slot	At least one of 15-1, 15-3	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

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

Candidate values for M are {4, 8, 16}	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.

	CATT [4]
	In FG15-11, the remaining issues are whether the capability of PSFCH reception (N value) and transmission (M value) shall be reported to gNB or exchanged between unicast peers. 
Regarding reporting to gNB, from a Rx UE aspects, it needs to perform PSFCH feedback both for mode 1 and mode 2 transmission. Even gNB knows the M value, it cannot control mode 2 transmission. Therefore, reporting M value to gNB is meaningless. From a Tx UE aspect, it needs to monitoring the PSFCH feedbacks from intended UEs, the number of PSFCH feedbacks depends on the intended UEs which is controlled by application layer. Therefore, reporting N value to gNB is also meaningless.
Regarding exchanging between UE peers, since only PC5-RRC is allowed for unicast communication, the PSFCH capability can only be exchanged between unicast pairs. However, a UE needs to perform the PSFCH feedback for both unicast and groupcast communication, it cannot know how many PSFCH to be Tx or Rx in a slot. Exchanging between UE peers is also unnecessary. 

	Huawei, HiSilicon [6]
	For the first FFS, we think the gNB can utilize the information of N and M for proper scheduling operation. For example, the gNB may have several different resource pool that are configured with different PSFCH periods. For the resource pool with a small PSFCH period, it can be assigned to the UE that has reported small N and M values. For the resource pool that utilizes a large PSFCH period, e.g., 4, the gNB may assign it to the UE with large reported N and M values. Also, the N value may also impact the DG scheduling by the gNB. More specifically, if a sidelink UE has reported a small N, then the gNB had better not schedule too many PSCCH/PSSCH transmission occasions to it in a short period.
For the second FFS on SL capability report, the TX UE cannot know what it means because it does not know how many of N or M are in use for other links than toward the TX UE. If a UE cannot receive a large number of PSFCHs, the UE may simply avoid transmitting too many PSSCHs. As for the case that a UE cannot transmit a large number of PSFCHs, reporting such information to the TX UE might be useful, yet the benefit seems to be limited.

	Intel Corporation [7]
	Considering that gNB controls how to forward SL HARQ feedback over Uu link, we think it should be aware whether this FG is supported or not at least for Mode-1 UEs. For Mode-2 operation, it does not seem to be strongly necessary, but we do not see why it should be precluded (it can be useful at least from the perspective of resource configuration). The support of HARQ feedback on sidelink should be also applicable for capability exchange b/w UEs. In summary, the UE indicates support of FG 15-11 to gNB and other UEs.

	OPPO [10]
	As for the reporting of UE’s support and capability in N and M values for PSFCH format 0 to gNB, we believe it is beneficial as the gNB can take these into account when dimensioning PSFCH resources and making scheduling decisions.
As for the reporting to another UE (SL-Tx UE), it is useful for the peer UE to know the other UE’s capability in how many PSFCH resources can be transmitted in a slot to avoid requesting number of PSFCH transmissions beyond UE’s capability. But since the minimum supported M value is 4 and maximum periodicity for PSFCH is 4 slots, this feature can be optionally reported to peer UE.
Additionally, as an observation, it is functionally not necessary to define this FG 15-11 if it is reported to neither gNB or peer UE.

	Apple [12]
	One open issue for FG 15-11 is whether this feature needs to be reported to gNB or needs to be reported between UEs. Since FG 15-11 is the basic FG for sidelink, each UE is able to transmit and receive NR PSFCH format 0. The main motivation of reporting this feature is to indicate the maximum number N of PSFCHs a UE can receive in a slot and the maximum number M of PSFCHs a UE can transmit in a slot. The candidate values for N are {5, 15, 25, 32, 35, 45, 50, 64} and the candidate values for M are {4, 8, 16}. 
The resource pool configuration includes the number of RBs allocated for PSFCH and the periodicity of PSFCH. If UEs in a resource pool are able to support a large number of PSFCH transmissions or PSFCH receptions in a slot, then gNB configures the resource pool with more PSFCH resources. Otherwise, gNB configures the resource pool with less PSFCH resources. Hence, the reporting of this feature to gNB seems useful in its resource pool configuration.  
On the other hand, a UE is able to transmit at least 4 PSFCHs in a slot. This implies there is no restriction on the corresponding transmitter UE’s scheduling. Even if PSFCH periodicity is 4 slots and a transmitter UE sends sidelink data to a receiver UE at every slot, the receiver UE is always able to send 4 PSFCHs in a slot. Furthermore, a transmitter UE can determine the enabling/disabling of sidelink HARQ feedback and the groupcast HARQ feedback option, based on its supported number of PSFCH receptions in a slot. Therefore, we do not see the motivation of a UE reporting this feature to another UE. 
Proposal: For FG 15-11, this feature is reported to gNB, but is not reported between UEs.

	LG Electronics [13]
	It was discussed whether gNB or another UE need to know the capability of PSFCH TX/RX of a UE. As this FG is a basic FG, if this FG is signaled to gNB or another UE, its usage would be to adapt its operation based on the number of PSFCH TX and RX supported by the signaling UE. If reported to gNB, the gNB can configure the resource pool and/or schedule the sidelink grant in consideration of the reports. For example, gNB may select more frequent PSFCH slot to avoid too many FDM of PSFCH transmissions in the resource pool if many UEs reported that they have relative lower capability in terms of the simultaneous PSFCH reception. For a similar reason, gNB may decide to schedule sidelink grants with HARQ feedback enabled in the time slots separated enough if a problem is expected due to the excessive PSFCH transmissions to an RX UE in a slot otherwise. 
We cannot find such a usage of reporting this capability to another UE. A UE can transmit only one PSSCH in a slot and this means that a UE is not required to send more than 4 PSFCHs to a specific UE. As a result, the minimum capability is already enough from the viewpoint of a unicast session.
15-11	PSFCH format 0 	1) UE can transmit and receive NR PSFCH format 0
2) UE can receive up to N PSFCH(s) resources in a slot.
3) UE can transmit up to M PSFCH(s) resources in a slot	At least one of 15-1, 15-3	
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

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

Candidate values for M are {4, 8, 16}	Optional with capability signalling
For UE supports NR sidelink, UE must indicate this FG is supported.

	NTT DOCOMO, INC. [15]
	Report to gNB,
-	Should be YES. After reporting to gNB, gNB can use the information to decide whether SL resource is provided or not.
Report to other UEs,
-	Should be YES. If reported to other UE, the UEs can know how many transmissions are possible to expect feedback on a PSFCH occasion.

	Qualcomm Incorporated [16]
	There is no need to report this feature to the gNB. The gNB cannot control cast type, feedback request, know group members, or know how many PSFCHs a UE might receive or a transmit in a given slot. Therefore, the gNB cannot utilize the information reported as part of this FG.




	15-14
	Sidelink CSI report
	1) UE can transmit and receive sidelink CSI-RS with up to P 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
	Yes
	
	Per band
	N.A.
	N.A.
	N.A.
	FFS: This is the basic FG for NR sidelink

Note: Component 1 candidate values are P = {1,2}
	Optional with capability signalling.
FFS: For UE supports NR sidelink, UE must indicate this FG is supported.




	Company
	Summary

	FUTUREWEI [1]
	15-14 covers sidelink CSI report. This is an important differentiating factor from LTE-V and is necessary to provide high data rate/high reliability. Thus, we support having it as basic FG. For consistency, we suggest doing what was done for NR-U features and capture the basic FG in both the notes and the optional/mandatory columns. Note that this was already done for most of the V2X features (e.g., 15-1, 15-2, etc.)

	Vivo [2]
	CSI measurement and report is an important feature for NR V2X to outperform LTE V2X. The close loop link adaptation does not work if only the TX UE or RX UE implement this feature. So, at least the CSI-RS reception should be a basic FG.

	Huawei, HiSilicon [6]
	We think NR sidelink UE should support at least single-port CSI-RS. Therefore, this FG with P=1 should be the basic FG for sidelink. 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. 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. This impacts the latency and reliability of sidelink transmission. Also, note that for NR UE, the “2-32 Basic CSI feedback” feature is mandatory without capability signalling. We should reuse the relevant aspect of NR Uu design to enhance the performance of NR sidelink.

	Intel Corporation [7]
	In our view NR sidelink CSI report can be potentially useful for unicast communication in limited set of scenarios. In general, it has limited benefits in many of V2X scenarios and not applicable to groupcast and broadcast communication. Therefore, we do not consider it as basic FG for NR V2X.

	LG Electronics [13]
	The usage of the sidelink CSI report is limited to enhance the performance of sidelink unicast in some limited operation scenarios such as the interference level is relatively stable, e.g., by gNB scheduling or configuration of the resources. We think this does not need to be a basic FG.
15-14	Sidelink CSI report	1) UE can transmit and receive sidelink CSI-RS with up to P 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	Yes		Per band	N.A.	N.A.	N.A.	
Note: Component 1 candidate values are P = {1,2}	Optional with capability signalling.


	NTT DOCOMO, INC. [15]
	Mandatory/optional,
-	We think CSI report should be mandatorily supported, but we are OK with optional if majority companies would like to avoid it.

	Qualcomm Incorporated [16]
	This feature does not need to a basic FG. CSI reporting is limited to unicast by design and UEs can exchange capabilities during unicast connection setup.




	15-18
	Support of rank 2 transmission
	1) UE additionally supports rank 2 PSSCH transmission
	15-14 with P=2
	No
	FFS
	UE supports rank 1 PSSCH transmission only.
	Per band
	 N.A.
	N.A.
	N.A.
	RAN1 does not see a need for the gNB to know if the feature is supported but would like to leave final decision to RAN2
	Optional with capability signalling




	Company
	Summary

	FUTUREWEI [1]
	There are two remaining issues:
· Pre-requisites for this feature
· Whether there is a need for SL capability signaling
In our view, the pre-requisite for this feature should be the ability to transmit on the sidelink, i.e., 15-2 or 15-3. There were discussions whether 15-14 (CSI) was needed as a pre-requisite. We do not see such a need, since a UE can still do rank-2 transmission without the ability to process CSI but based for instance, on the received ACK/NACKs on the PSFCH.
As for the SL capability exchange, a case where this is advantageous is when a UE configures the transmission of another UE. A case where we can see this happening is for CSI reporting, so there could be a small benefit in reporting it.

	Vivo [2]
	Regarding the FG 15-18, given that the SL CSI-RS configuration is provided by the TX UE itself, it seems not necessary for the RX UE to know whether Rank-2 transmission is supported by TX UE. FG 15-18 is not reported to the peer UE.

	Huawei, HiSilicon [6]
	The FFS should be “No”. We remain unpersuaded that there is use to be made at the RX UE of the TX UE’s rank capability. It was suggested it should be known to allow RX UE to determine how to report SL CSI. But this is unnecessary since a TX UE supporting rank 1 transmission will not transmit nor trigger 2-port CSI-RS and reporting.

	Intel Corporation [7]
	In our view either Mode-2 TX (FG 15-3) or Mode-1 TX (FG 15-2) can serve as a pre-requisite for support of Rank 2 transmission (FG 15-18).
We do not see the need to indicate support of rank-2 transmission by UE. Instead, the support of rank-2 reception needs to be signalled.

	OPPO [10]
	For the reporting of support for rank 2 transmission to another UE, it is essential in the unicast for proper configuration of CSI-RS and for the other UE to know what can be reported in rank indicator.
Additionally, as an observation, it is functionally not necessary to define this FG 15-18 if it is reported to neither gNB or peer UE.

	LG Electronics [13]
	The need of signaling this FG to another UE remains as an open issue. From the receiver viewpoint, the transmitter capability on rank 2 transmission is not necessary as the receiver needs to receive whatever the transmitter configures. In other words, there is no action the receiver can take after knowing the transmitter’s capability.
15-18	Support of rank 2 transmission	1) UE additionally supports rank 2 PSSCH transmission	15-14 with P=2	No	
No	UE supports rank 1 PSSCH transmission only.	Per band	 N.A.	N.A.	N.A.	RAN1 does not see a need for the gNB to know if the feature is supported but would like to leave final decision to RAN2	Optional with capability signalling

	NTT DOCOMO, INC. [15]
	Report to other UEs,
-	Our preference is ‘No’ since this feature is capability of transmitter side, which is unnecessary information for receiver side.




	15-19
	Support of rank 2 reception
	1) UE additionally supports rank 2 PSSCH reception
	15-1
	No
	Yes
	UE supports rank 1 PSSCH reception only.
	Per band
	 N.A.
	N.A.
	N.A.
	RAN1 does not see a need for the gNB to know if the feature is supported but would like to leave final decision to RAN2 

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




	Company
	Summary

	FUTUREWEI [1]
	For the same reasons as for 15-14, 15-19: support of rank 2 reception should be basic FG as well. For consistency, we suggest doing what was done for NR-U features and capture the basic FG in both the notes and the optional/mandatory columns. Note that this was already done for most of the V2X features (e.g., 15-1, 15-2, etc.)

	Vivo [2]
	From forward compatibility perspective, this feature should be a basic feature group, otherwise, essentially rank 2 transmission is not supported at all for broadcast and groupcast.

	Huawei, HiSilicon [6]
	For rank 2 reception, we slightly prefer to make it optional. Accordingly, the NR sidelink UE is permitted to only support rank 1 transmission. This may help to keep a relatively low hardware complexity. However, some benefits of mandating it are also observed. As long as a UE supports rank 2 transmission, it may directly transmit to the peer UE or the groupcast RX UEs via 2 layers, which can be non-optimized.

	Intel Corporation [7]
	Considering that closed loop MIMO schemes have limited applications in mobile NR-V2X sidelink scenarios and the fact that only unicast communication can potentially benefit from rank-2 support, it does not seem justified to have FG 15-19 as a basic one. Therefore our preference is not to have it as a basic FG for Release 16 UEs and sidelink in general.

	LG Electronics [13]
	Similarly to FG 15-14, we think that this FG does not need to be a basic FG.
15-19	Support of rank 2 reception	1) UE additionally supports rank 2 PSSCH reception	15-1	No	Yes	UE supports rank 1 PSSCH reception only.	Per band	 N.A.	N.A.	N.A.	RAN1 does not see a need for the gNB to know if the feature is supported but would like to leave final decision to RAN2 

	Optional with capability signalling 

	NTT DOCOMO, INC. [15]
	Mandatory/optional,
-	We think this should be mandatorily supported, but we are OK with optional if majority companies would like to avoid it.

	Qualcomm Incorporated [16]
	This feature does not need to be a basic FG. Rank 2 transmissions are unlikely to be used for sidelink groupcast or broadcast transmissions and UEs can exchange capabilities during unicast connection setup.




	15-22
	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 all the corresponding DMRS patterns
	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 

	Optional with capability signalling




	Company
	Summary

	Vivo [2]
	This feature can be optional. Without this feature, the NR V2X can still be deployed (with some limitation). On the other hand, mandating this feature would delay the V2X deployment as it is complicated in both implementation and IOT.

	ZTE [3]
	The remaining issue is whether 15-22 is supported as a basic FG. Given already Tx/Rx based on full slot has been supported as basic FG in 15-1/15-2/15-3 catering for various scenarios, we don't see a different use case that strongly motivates the support of 15-22 as a basic FG
1) 15-22	Support of fewer than 14 consecutive sidelink symbols in a slot 	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
	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 

	Optional with capability signalling

	CATT [4]
	This FG can be potentially used when sidelink is deployed on licensed spectrum. Otherwise, it is unnecessary to support this FG. Therefore, this FG should be an optional FG.

	Huawei, HiSilicon [6]
	We think the support of 14-symbol slot is enough to achieve early commonality among V2X services. We do not see good justifications to mandate this FG.

	Intel Corporation [7]
	The main motivation to have this FG as a basic one is support additional flexibility in terms of forward compatibility solutions. We believe it is important aspect to consider and therefore agree to define this FG as a basic one.

	LG Electronics [13]
	This FG is not necessary for the ITS dedicated spectrum. It may be useful in some licensed spectrum operations but considering the possibility of reusing the implementation of the out-of-coverage operation, this FG does not need to be mandated even for the licensed spectrum.
1. 15-22	Support of fewer than 14 consecutive sidelink symbols in a slot 	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
	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.	

	Optional with capability signalling

	NTT DOCOMO, INC. [15]
	Note,
-	We think this FG can be optional feature.

	Qualcomm Incorporated [16]
	Per prior RAN1 agreements, only sidelink slots with 14 consecutive sidelink symbols are required to be supported in a dedicated band. For a shared carrier, the network can configure UEs according to whether they support sidelink slots with fewer than 14 symbols or not. FG 15-22 is not a basic feature for UEs supporting NR sidelink




	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
	15-1 and at least one of 15-2 and 15-3
	Yes 
	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: whether this is a basic FG also for UEs not supporting mode 1
	Optional with capability signalling




	Company
	Summary

	FUTUREWEI [1]
	Open loop power control is a key feature to limit interference and to enable unicast. Consequently, it should be part of the basic feature group for both mode-1 and mode-2. For consistency, we suggest doing what was done for NR-U features and capture the basic FG in both the notes and the optional/mandatory columns. Note that this was already done for most of the V2X features (e.g., 15-1, 15-2, etc.) 

	Vivo [2]
	At least the DL pathloss based OLPC should be supported, for mode-1 and mode-2 operation in licensed band, otherwise, the network may have great concern to enable sidelink operation for UE due to unpredictable interference from sidelink to Uu interface.

	CATT [4]
	This feature is only applicable when sidelink is deployed on licensed spectrum. Otherwise, it is unnecessary to support this feature.

	Huawei, HiSilicon [6]
	We think this FG should be mandatory for all SL UEs. If there are SL UEs with no power control capability will seriously impact the system performance and should not be supported.

	Intel Corporation [7]
	Given that support of downlink pathloss based open loop power control for sidelink was already agreed for Mode-1 TX and Mode-2 TX UEs, and there is already WA that this FG is a basic one for Mode-1 UEs, we do not see why Mode-2 UEs cannot support this FG and therefore it can be also considered as a basic one for Mode-2 UEs.

	LG Electronics [13]
	The use of SL pathloss based sidelink power control is limited to unicast and it may cause adverse impact on some other scenarios; for example, the change of TX power may make it difficult to assume the same level of interference on a resource reserved by an SCI, so the overall mode 2 performance might be degraded. Our preference is not to mandate this FG in any case (including what was already included in the working assumption), but considering that the additional implementation burden is limited for this FG, if the underlying assumption in the working assumption is that gNB can avoid such potential adverse impact, confirming the working assumption without mandating this in any other case is acceptable.
1. 15-23	Support of open loop SL power control and RSRP report	Support sidelink pathloss based open loop power control and RSRP report in case of unicast
	15-1 and at least one of 15-2 and 15-3	Yes 	Yes		Per band	 N.A.	N/A	N.A.		Optional with capability signalling

	NTT DOCOMO, INC. [15]
	Note,
-	We think this should be mandatorily supported, but we are OK with optional if majority companies would like to avoid it.

	Qualcomm Incorporated [16]
	This feature does not need to be a basic FG for UEs not supporting Mode 1.



Issues for discussion during the preparation phase
After review of contributions submitted to RAN1 #102-e in this agenda item, the following topics have been identified by the moderator as candidates for discussion/approval during RAN1 #102-e. Companies are invited to express their views in the tables below whether these topics should be discussed during RAN1 #102-e.
Understanding on X value for PSCCH reception capability (FG 15-1)
One company would like to clarify the understanding on X value for PSCCH reception capability (FG15-1). 
Companies are invited to express their views in the table below whether this proposal should be discussed during RAN1 #102-e.

	Company
	Comments/Questions/Suggestions

	Samsung
	We think that this clarification is necessary to have a common understanding for X value. After discussion, we want to add a note on this clarification.

	Qualcomm
	We don’t think there’s a contradiction between specifications and the UE feature list on X. Specifications state that a UE is not required to decode more than 1 PSCCH in a PSCCH candidate resource. X in the feature list indicates that the UE could decode more, e.g. with different OCC as Samsung mentioned in their contribution

	vivo
	The value of X seems to be defined in this way according to the following working assumption in RAN1#101-e. If company has concerns on the value we can discuss it in the structure AI on whether any modification to the WA is needed or note. So no need to discuss it in UE feature.

Working assumption:
· The frequency-domain OCC length for PSCCH is {2, 3, 4}
·  The same LTE requirement and procedure for UE blind decoding (w.r.t. to OCC vs. LTE’s cyclic shifts) for PSCCH applies


	LGE
	Agree with Qualcomm that no clarification is needed in the UE feature list.

	Huawei, HiSilicon
	No need to discuss this. Further to the remarks from Qualcomm and vivo, a very similar situation exists in LTE V2X.

	Panasonic
	Our understanding is same as Qualcomm. It may not be required to have the discussion but it would be worth to clarify such understanding as the clarification.

	Ericsson
	No need to discuss the value of X. Leaving the value as X indicates that a UE can decode more than one PSCCH.

	Apple
	No need to discuss the value of X in the UE feature list. 

	Intel
	No need to discuss further in the UE feature list.

	MediaTek
	Our understanding is close to interpretation 2. However, UE could decode more with the higher value of X (i.e., 2*floor (NRB /10 RBs)) even though it is not required. 
Besides, it is also fine for us to remove the higher value of X (i.e., 2*floor (NRB /10 RBs)) since it can be left up to UE implementation anyway. 

	CATT
	No need to discuss further 




Note for component (6) of FG 15-2
One company would like to remove the note for component (6) of FG 15-2.
Companies are invited to express their views in the table below whether this proposal should be discussed during RAN1 #102-e.

	Company
	Comments/Questions/Suggestions

	Qualcomm
	We’re not clear on why the note needs to be revisited

	vivo
	We have the same question as Qualcomm.

	LGE
	The note doesn’t need to be revisited in our view.

	Huawei, HiSilicon
	The note does not need to be revisited.
It seems a comment in our paper has been misunderstood.

	Panasonic
	Our reading of component (6) is to describe the candidate values. Then it is necessary to be kept as what is the signaling.

	Ericsson
	This issue does not need to be revisited. There is no need to remove the note for component (6). In our view, the note is needed.

	Apple
	The noted does not need to be revisited. 

	Intel
	We are not clear on motivation to revisit and prefer not to revisit.

	MediaTek
	No need.

	CATT
	No need to revisit the note. 




FG 15-1 as prerequisite for FG 15-2
One company would like to add FG 15-1 as prerequisite FG for FG 15-2.
Companies are invited to express their views in the table below whether this proposal should be discussed during RAN1 #102-e.

	Company
	Comments/Questions/Suggestions

	OPPO
	Agree to discuss adding FG 15-1 as prerequisite FG for FG 15-2

	Qualcomm
	We agree with the proposal

	vivo
	No need to discuss this issue. 
Given that FG 15-1 is a basic FG, no matter it is a prerequisite of FG 15-2 or not, there is no any real impact, i.e., there would be no case that a R16 UE supports 15-2 but not 15-1.

	LGE
	Agree with vivo that FG 15-1 will be anyhow supported by any UE supporting NR SL. Besides the reason of being a basic FG, FG 15-1 doesn’t need to be a prerequisite of FG 15-2 as mode 1 transmission is possible even without sidelink RX from the technical perspective. FG 15-3 needed FG 15-2 as sensing should be done in mode 2.

	Huawei, HiSilicon
	No need to discuss. A pre-requisite should mean this FG cannot work without its pre-requisite FGs being supported. That is not the case between 15-2 and 15-1. The question for 15-1 is whether a UE must nevertheless support it, and it has already been agreed as basic.

	Panasonic
	We see the need of the discussion.

	Ericsson
	We do not think is needed to include 15-1 as prerequisite of 15-2. We have a similar view as Vivo here, since 15-1 is a basic FG it will be supported by all UEs.

	Intel
	No need to discuss this aspect

	MediaTek
	Similar view as others, i.e., anyway 15-1 is the basic FG.




Prerequisite for FG 15-6
One company would like to add “in the same band per band combination” to “UE supports LTE V2X sidelink” as prerequisite for FG 15-6.
Companies are invited to express their views in the table below whether this proposal should be discussed during RAN1 #102-e.

	Company
	Comments/Questions/Suggestions

	OPPO
	This issue should be discussed

	Qualcomm
	We agree that FG 15-6 needs more discussion, including this issue, and propose to have all FG 15-6 discussions together

	vivo
	No sure whether this prerequisite should be added – if a UE does not support LTE V2X in a band, it has no motivation to report FG 15-6 for that band (given that 15-6 is defined per band combination).

	LGE
	We think FG 15-6 doesn’t need to be limited to the case where LTE and NR V2X are in the same band, but it’s okay to discuss overall FG 15-6 issues including the prerequisite and the consequence if not supported.

	Huawei, HiSilicon
	Could impact RRC? Then we should decide/clarify it.

	Panasonic
	We agree the need of the discussion.

	Ericsson
	We would like to have more clarification with respect to the impact of this issue. We are open to discuss it.

	Apple
	We think this issue needs further discussion. 

	Intel
	Fine to discuss it

	MediaTek
	OK for discussion and clarification.

	CATT
	More clarification is necessary 




Remaining open issues as identified in email discussion/approval [101-e-Post-NR-UE-Features-09]
The following items were discussed during email discussion/approval [101-e-Post-NR-UE-Features-09] but no agreement could be reached. They are to be discussed and resolved with highest priority during RAN1 #102-e. 
Resolve FFS in FG 15-2, components (9), Notes column
Resolve FFS in FG 15-2 whether to mandate an SCS
Resolve FFS in FG 15-6, components (2) incl. consequence if the feature is not supported by the UE
Resolve FFS in FG 15-11 for “Need for the eNB to know if the feature is supported”
Resolve FFS in FG 15-11 for “Applicable to the capability signalling exchange between UEs”
Resolve FFS in FG 15-18 for “Applicable to the capability signalling exchange between UEs”
Companies are invited to express their views in the table below whether this proposal is acceptable.

	Company
	Comments/Questions/Suggestions

	OPPO
	Agree to discuss these

	Qualcomm
	We agree with the proposal

	vivo
	We support FL’s proposal.

	LGE
	Agree with FL’s proposal.

	Huawei, HiSilicon
	Fine.

	Panasonic
	We agree the need of the discussion.

	Ericsson
	We agree to discuss these items.

	Apple
	We agree with the proposal.

	Intel
	Agree

	MediaTek
	OK.

	CATT
	Agree with FL’s proposal




Basic NR V2X features 
Per the guidance in RP-201284, after all NR V2X FGs are completely finished, it is proposed to resolve any open issue in the last two columns of a FG pertaining to, if applicable, whether such a FG is a basic NR V2X feature (e.g., “FFS: This is the basic FG for NR sidelink”). 
Companies are invited to express their views in the table below whether this proposal is acceptable.

	Company
	Comments/Questions/Suggestions

	OPPO
	Agree with the proposal

	Samsung
	Agree

	Qualcomm
	We agree with the proposal

	vivo
	We support FL’s proposal.

	LGE
	Agree with FL’s proposal.

	Huawei, HiSilicon
	RP-201284 is RAN guidance. The WI / WG does not re-discuss the applicability of RAN guidance.

	Panasonic
	We agree the need of such discussion.

	Ericsson
	Agree

	Apple
	Agree

	Intel
	Agree

	MediaTek
	OK

	CATT
	Agree with FL’s proposal



Conclusion
[bookmark: _GoBack]Based on the comments and feedback in Section 3, the following email discussions/approvals were agreed for RAN1 #102-e in this agenda item:
[102-e-NR-UEFeatures-V2X-01] Email discussion/approval for remaining issues on UE features for NR V2X, till 8/20 – Ralf (AT&T)
· Resolve FFS in FG 15-2, components (9), Notes column
· Resolve FFS in FG 15-2 whether to mandate an SCS
· Resolve FFS in FG 15-6, components (2) incl. consequence if the feature is not supported by the UE
· Whether to add “in the same band per band combination” to “UE supports LTE V2X sidelink” as prerequisite for FG 15-6
· Resolve FFS in FG 15-11 for “Need for the eNB to know if the feature is supported”
· Resolve FFS in FG 15-11 for “Applicable to the capability signalling exchange between UEs”
· Resolve FFS in FG 15-18 for “Applicable to the capability signalling exchange between UEs”

[102-e-NR-UEFeatures-V2X-02] Email discussion/approval for basic UE feature groups for NR V2X, till 8/26 – Ralf (AT&T)
· resolve any open issue in the last two columns of a FG pertaining to, if applicable, whether such a FG is a basic NR V2X feature (e.g., “FFS: This is the basic FG for NR sidelink”).
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