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1 Introduction

This document presents the summary of email discussion/approval [101-e-Post-NR-UE-Features-05] after RAN1 #101-e. According to the Chairman’s Notes:

	[101-e-Post-NR-UE-Features-05] Email discussion/approval for remaining issues on UE features for V2X, till 6/10 – Ralf (AT&T)
· Candidate component values for [A], [X], [Y], [C], [B], [M]

· Type for FG 15-6 

· Need for the gNB to know and/or applicability to capability signalling between UEs for FG 15-11, 15-18, 15-19, 15-23

· Remaining details of FG 15-22 (except “FFS: This is the basic FG for NR sidelink”)

· Whether to introduce FG 15-24 and if so any remaining details

· Note: it is the moderator’s understanding that all other open issues do not have ASN.1 impact and can be left open for now


The following was discussed and agreed after RAN1 #101-e within the scope of [101-e-Post-NR-UE-Features-05]. 
2 Summary of email discussion/approval [101-e-Post-NR-UE-Features-05]
This email discussion/approval aims to finalize all ASN.1 impact for the NR V2X UE features. 
The following FGs represent the versions in the NR UE feature list for 5G V2X agreed by RAN1 during RAN1 #101-e [1]. 
The items highlighted in red were identified by the moderator for the scope of this email discussion/approval.

It is the moderator’s understanding that other open issues highlighted in yellow do not have ASN.1 impact and can be left FFS for now.

For each open issue below, the moderator proposes a resolution based on the summaries in [2]

 REF _Ref42455227 \r \h 
[3]

 REF _Ref42455228 \r \h 
[4]

 REF _Ref42455230 \r \h 
[5]

 REF _Ref42455231 \r \h 
[6]

 REF _Ref42455232 \r \h 
[7].

In a first phase of the email discussion/approval, companies are invited to comment on the moderator’s proposals in the tables below.

The moderator’s proposals generally reflect the majority view and, in many cases, further discussion may be needed. 

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

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

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

4) UE supports reception of PSSCH according to the 64QAM MCS table 
5) UE supports PT-RS reception in FR2.

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: 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: {value1, value2 …}

Component-2 candidate value set: {value1, value2, …}

FFS: whether to report different value for each SCS indicated in component-8
Component-3 candidate value set: {value1, value2, …}

FFS: whether to report different value for each SCS indicated in component-8
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.




Proposal 1:

· Remove squared brackets around A in description of component (1) and set A=16 (i.e., [A=16])
· Delete “Component-1 candidate value set: {value1, value2 …}” in the Notes column 
From [4], there does not seem to be consensus on the signalling design of X and Y and more technical discussions and mutual convincing is needed.
	Company
	Comments/Questions/Suggestions

	OPPO
	· OK with moderator’s proposals.
· Based on RAN2’s reply LS on UE feature lists (R1-2004936), it is pointed out that dependent on how RAN4 specifies bands/band combinations for PC5, these PC5 bands/band combinations maybe defined with network control/configuration. It is our understanding that in some regions (e.g. in the US), PC5 bands for ITS are expected to be non-operator managed and without network configuration via Uu. In other regions (e.g. China), it is the opposite that PC5 bands for ITS likely be operator managed with network configuration via Uu. As such, all the related components and their associated notes should be revised to take the above into account. For example, the note “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“ need to be revised. Additionally, the notes for component 8) and 12) are also need to be revised to take into account of the aspect of “operator managed”. Similarly, we should also re-think about these descriptions for mode 1 transmission and mode 2 transmission in FG 15-2 and 15-3, respectively, when it talks about licensed spectrum vs. PC5 bands.

	Huawei, HiSilicon
	Agree.
· For the value of X, our basic principle is to use “per 20 MHz” basis according to the maximum number of PSCCH for a 20 MHz frequency band according to 38.101-1 Table 5.3.2-1. In this sense, for a 20*k MHz bandwidth, the PSCCH decoding capability can be easily derived by X*k. This is friendly to forward compatibility. Assume the PSCCH occupies 10 RBs, the maximum values of X are 10, 5 and 2 for 15 kHz, 30 kHz, 60 kHz, respectively. For 15 kHz SCS, X = {10, 5}; for 30 kHz SCS, X = {5, 3}; for 60 kHz SCS, X = {2, 1}.
SCS (kHz)

20 MHz

NRB
15

106

30

51
60

24
· For the value of Y, we think the maximum value should be Ymax=floor(NRB/NsubCH)*NsubCH. Based on our calculations, the maximum values are 105, 50, and 20 for 15 kHz, 30 kHz, 60 kHz, respectively.
· (Therefore) Yes, support reporting different values of X, Y per SCS.


	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 {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}}

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.



Proposal 2:

· Remove squared brackets around C (i.e., [C]) in description of component (1)

· Change C to B to align with FG 15-3
· Candidate values for B are {8, 16}
	Company
	Comments/Questions/Suggestions

	OPPO
	· OK with moderator’s proposals.
· Also refer to second comment made in FG 15-1.

	Huawei, HiSilicon
	Agree.

The relation between B, C; or B in 15 and B in 15-3 needs clarifying. They are the same set of sidelink TX HARQ processes in our understanding.


	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 {FFS}
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.

Candidate values for B are {value1, value2 …}


Proposal 3:

· Delete “Candidate values for B are {value1, value2 …}” in the Notes column

· Remove squared brackets around B (i.e., [B]) in description of component (1)

· Candidate values for B are {8, 16}
	Company
	Comments/Questions/Suggestions

	OPPO
	· OK with moderator’s proposals.
· Also refer to second comment made in FG 15-1.

	Huawei, HiSilicon
	Agree, subject to clarification on B (and/or C) according to 15-2.


	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]
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling


· Note: X is not a candidate value but a defined maximum (no ASN.1 impact)

Proposal 4:

· The type for FG 15-6 is “per band combination”
	Company
	Comments/Questions/Suggestions

	OPPO
	· As LTE-V2X and NR-V2X could operate in different bands, the type should be “per band combination”.
· The band combination can include both inter-band (band X+Y) and intra-band (band X+X) signaling, it is safer to define as per band combination.
· Reporting to peer UE: Not required.

	Huawei, HiSilicon
	Agree.


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

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

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

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


	Optional with capability signalling

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

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

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


Proposal 5:

· 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
· Candidate values for M are {4, 8, 16}, i.e., {1, 5} are not supported
	Company
	Comments/Questions/Suggestions

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

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


	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


Proposal 6:

· Delete “This FG is a WA” in the Notes column

· For FG 15-18, there is a need for the gNB to know if the feature is supported 

· FG 15-18 is applicable to the capability signalling exchange between UEs
	Company
	Comments/Questions/Suggestions

	OPPO
	· Reporting to gNB (Yes), gNB to take this reporting into account when scheduling mode-1 resources for UE that has SL unicast.
· Reporting to peer UE (Yes), it is essential in the unicast for proper configuration of CSI-RS and for the other UE to know what can be reported in rank indicator.

	Huawei, HiSilicon
	Disagree.

The first FFS should be “No”, since the TX UE rank capability does not impact the gNB behavior in R16. The second FFS should be “No”, since the TX UE rank capability does not impact the RX UE behavior. Even for CSI calculation, the RX UE does not derive the RI based on the capability of the TX UE.


	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] 


Proposal 7:

· Delete “This FG is a WA” in the Notes column

· For FG 15-19, there is a need for the gNB to know if the feature is supported 

· FG 15-19 is applicable to the capability signalling exchange between UEs
	Company
	Comments/Questions/Suggestions

	OPPO
	· Yes to both reporting to gNB and peer UE for the same reasons in 15-18.
· Support to confirm this working assumption, i.e. delete “This FG is a WA” in the Notes column.

· This should be a basic FG, for a UE to receive 2-layer transmissions whenever other UE is capable of transmitting rank 2 to support high data rate in NR sidleink.

	Huawei, HiSilicon
	Disagree.

The first FFS should be “No”, or handled in the same way we dealt with other reportings on SL but not gNB, i.e. from the RAN1 point of view with RAN2 left to do as they judge.


	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 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


Proposal 8:

· Delete “[Note: For Component (1) the support of 12 symbols is mandatory for ECP]” from the Notes column
· Note: The following was agreed for FGs 15-1, 15-2, 15-3: 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.
· Change component (1) as follows: 

· 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.]
· Change component (2) as follows: 

· 2) [UE supports [some/all] applicable DMRS patterns for the number of consecutive Sl symbols it reports]
· Delete the component-1 candidate value set, i.e., delete “[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}}]”
Revised Proposal 8:

· Delete “[Note: For Component (1) the support of 12 symbols is mandatory for ECP]” from the Notes column

· Note: The following was agreed for FGs 15-1, 15-2, 15-3: 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.
· Change component (1) as follows: 

· 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 it reports.] 
· Delete component (2)
· Delete the component-1 candidate value set, i.e., delete “[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}}]”
	Company
	Comments/Questions/Suggestions

	OPPO
	· Agree to delete “[Note: For Component (1) the support of 12 symbols is mandatory for ECP]” from the Notes column
· Agree to delete from component 1) “[and the corresponding DMRS patterns it reports.]”

· Agree that UE should support all applicable DMRS patterns, for the same reason as for the 14-symbol SL slot case in 15-1/2/3.
· Agree to delete the candidate value set for component 1) from the Notes column.

· This FG is useful for TDD bands with partial UL slots, so this should be a basic FG.

· Proposed to make this FG not required in bands with only PC5 interface.

	Huawei, HiSilicon
	Disagree.

Combine component-1 and component-2 into one single component, to align with 15-1, 15-2, 15-3.
· 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
The current component-2 is inappropriate since SL UE does not report “the number of consecutive SL symbols”. Based on the current component-1, if a SL UE supports this FG, then it must support SL slot configured with 7, 8, 9, 10, 11, 12, 13 consecutive symbols. The UE does not report the numbers.


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


Proposal 9:

· For FG 15-11, there is a need for the gNB to know if the feature is supported 
	Company
	Comments/Questions/Suggestions

	OPPO
	· This should be a basic FG for UE operating in mode 2 as well to minimize interference to others and thus necessary for system performance.
· Reporting to gNB (Yes), gNB at some level can take this into account when scheduling UL and provide configurations related to P0 and alpha.

	Huawei, HiSilicon
	Agree. The reason is that UEs’ PSFCH processing capabilities may impact the gNB scheduling procedure and configurations. Although gNB cannot know all details of PSFCH tx/rx, the capabilities are a useful guide to how much resource is needed.
FG should be basic in mode 1 and mode 2.


	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}
	15-24


Proposal 10:

Alt. 1: Delete FG 15-24 (i.e., UE supports sidelink reception using up to one synchronization reference in a band) 

Alt. 2: 

	15-24
	Support of multiple synchronization references
	1) UE can support sidelink reception using up to A synchronization references Rx timings in a carrier/BWP band
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	UE supports only a single synchronization reference in a carrier/BWP band.
	Per band
	N.A.
	N.A.
	N.A.
	Component-1 candidate value set: {1, 2, 3, 4}

Note: A UE that does not support FG 15-24 supports sidelink reception using up to one synchronization reference RX timingin a band
	Optional with capability signalling


Alt. 3: 

	15-24
	Support of multiple synchronization references

Number of tx and rx timings
	1) UE can support sidelink reception using up to A synchronziaion references in a carrier/BWP

1) This parameter indicates the number of multiple reference TX/RX timings in a band for V2X sidelink communication
	At least one of 15-1, 15-2, 15-3
	Yes
	No
	UE supports only a single synchronization reference in a carrier/BWP band.
	Per band
	N.A.
	N.A.
	N.A.
	Component-1 candidate value set: {1, 2, 3, 4}

Note: A UE that does not support FG 15-24 supports sidelink reception using up to one synchronization reference TX/RX timing in a band
	Optional with capability signalling


From [3], there does not seem to be consensus on any of the three alternatives and more technical discussions and mutual convincing is needed. 
	Company
	Comments/Questions/Suggestions

	OPPO
	· Support Alt. 2 to allow UE to receive SL transmissions with more than one reference Rx timings (e.g. 2 timings due to different SL clusters or partial coverage) is important for road safety applications.
· Alt. 2 FG name should be updated to “Support of multiple synchronization references receive timings”

· Alt. 2 typo in the Notes column timingin

	Huawei, HiSilicon
	See email.


Lastly, companies are invited to comment if they believe there are other issues that have ASN.1 impact and need to be addressed in this email discussion/approval. 

	Company
	Comments/Questions/Suggestions

	
	


…

3 Conclusion

…
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