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1 Introduction

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

	· October 19th – 23th: preparation phase

· October19th – 20th: FLs to prepare summary

· October 21th – 23th: FLs to lead the discussion identifying the set of email threads

· A single email thread is used for each of the Rel-16 WIs 

· In the email approval phase, multiple email threads may be used & announced accordingly – detailed budget shown in the next slide

· 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.  


Section 2 is the moderator’s summary of contributions submitted to RAN1 #103-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 #103-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 #103-e with recommendations captured in Section 4. All proposals are based on the latest RAN1 UE features list for Rel-16 NR in [1].
2 Summary 

The following is the moderator’s summary of contributions submitted to RAN1 #103-e in this agenda item.
	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.

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}

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.1-1, the reported numerology shall be the same for sidelink and uplink.

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

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

In a band indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1, the UE supports at least 30 kHz with normal CP in FR1, and at least 120 kHz with normal CP in FR2
	Optional with capability signalling

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




	Company
	Summary

	Qualcomm Incorporated [6]
	Another open issue to address is the prerequisite of Mode 1. Currently, FG 15-2 is listed without any prerequisite FGs. However, sidelink reception support should be a prerequisite for any sidelink transmission capability. For example, as part of unicast connection establishment, a UE capability exchange is performed between the two UEs over sidelink. Since a UE is required to support all cast types, supporting this capability exchange is required of all sidelink UEs. Therefore, sidelink reception support is a prerequisite for sidelink transmission support.

Proposal:

-
Add FG 15-1 as a prerequisite for FG 15-2.


	15-16
	Simultaneous transmission of uplink and sidelink
	1) UE supports simultaneous transmission of NR uplink and NR sidelink (in different bands) in a band combination for which the UE indicated simultaneous sidelink and uplink support in a band combination.
	At least one of 15-2 and 15-3
	Yes
	No
	
	Per band combination
	N.A.
	N.A.
	N.A.
	
	Optional with capability signalling.


	Company
	Summary

	Qualcomm Incorporated [6]
	In RAN1 #102-e, a new UE feature, FG 15-24, for optional support of simulatanous sidelink and downlink reception was introduced to complement the simultansous sidelink and uplink transmission FG 15-16. To match the reporting of FG 15-24, and to increase reporting flexibility, FG 15-16 type should be changed to per-featureset.

Proposal: Change FG 15-16 from per band combination to per featureset.


Mode 1 scheduling when the NR Uu carrier is different from the SL carrier (cross-scheduling) 
	Company
	Summary

	CATT [2]
	Generally, cross carrier scheduling should be optional, which is similar as Uu operation in LTE and NR. We prefer to introduce a new FG for this optional feature. And FG15-2 is used for same carrier scheduling when SL and Uu are operated on licensed spectrum. 

Additionally, the relationship between FGs combination and Mode 1 scheduling modes (DG, CG type 1 and CG type 2) are further clarified with the consideration of potential cross carrier scheduling cases:

•
Case 1: SL carrier in ITS spectrum and SL is scheduled by NR Uu carrier on licensed spectrum. In case of supporting FG15-2, the UE can receive RRC configuration from gNB on licensed spectrum, which means it can by default support CG type 1. However, in order to additionally support DG and CG type 2, both FG15-2 and cross carrier scheduling shall be enabled, since the SL carrier is not paired-carrier of the scheduled carrier.   

•
Case 2: SL carrier on licensed spectrum (Cell 1), and NR Uu carrier on licensed spectrum (Cell 2). FG15-2 is a basic FG for this case, and the UE can receive RRC configuration from gNB, which means CG type 1 is mandatorily supported. And DG and CG type 1 can be additionally supported only when cross carrier scheduling is supported. 

Proposal 1: Cross carrier scheduling for NR sidelink shall be a new optional FG, i.e., FG 15-25.

Proposal 2: When SL and Uu carriers are operated on licensed spectrum, FG15-2 is used for same carrier scheduling.

	OPPO [4]
	According to the latest version of NR features list for 5G-V2X in [1], for some of the feature groups (i.e. 15-1 sidelink RX, 15-3 mode 2 Tx, 15-4 sync, 15-11 PSFCH) there is an associated note stating “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.1-1.” It is also worth noting that these 4 FGs are also basic FGs for 5G-V2X. As oppose to FG 15-2 mode 1 Tx where a network Uu deployment is required, this particular note was added and intended for a V2X operating scenario where there is no expected Uu deployment in a band defined in RAN4 with only PC5 interface, and also with no operator control.  However, according to the LS received from RAN2 [3], this note will also preclude the possibility of controlling V2X operation and cross-carrier configuration of a PC5-only band from a Uu deployed band. Effectively the support of “operator managed geographical area(s)” for V2X operation, which is defined and allowed by SA2 specifications, cannot be properly supported in bands indicated with only PC5 interface. As such, this will seriously limit the operation and deployment options of 5G V2X in some parts / regions / countries in the world. To rectify this issue, we made the following proposal:

Proposal: Update the existing note as “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.1-1 in a non-operator managed geographical area.”

Regarding FG 15-2, it is also noted there is one more mis-alignment between “This is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise” in the note column and “For UE supports NR sidelink in licensed spectrum where gNB is defined, UE must indicate this FG is supported.” in the mandatory/optional column. The mis-alignment part is on the “managing “, which is missing in the mandatory/optional column. Also, based on the above discussion and the LS from RAN2 [3], we need to support the operation scenario of “operator managed geographical area(s)” in NR V2X. 

Proposal: In order to fix the mis-alignment between the Notes and the Mandatory/Optional columns in 15-2, and supporting the scenario of operator managed geographical area(s) in dedicated bands, 

· the note in the Notes column should be updated to “This is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise”, and 

· the Mandatory/Optional column should be updated to “For UE supports NR sidelink in licensed spectrum where gNB is defined or managed, UE must indicate this FG is supported.”.

If the above cross-carrier configuration of V2X resource pools and operation from a NR Uu deployed band to a PC5-only band should be allowed and supported for an operator managed geographical area, then it would be necessary for a UE to also support cross-carrier activation/release of Type2 configured grants and dynamic scheduling in mode 1. Furthermore, for FG 15-2 (mode 1 Tx scheduled by NR Uu), it is already captured that “This is the basic FG for sidelink in licensed spectrum where gNB is operating on or managing that spectrum and optional FG otherwise”. As such, when the gNB is managing a spectrum that is different from its transmission and reception (operation), then it means cross-carrier scheduling must be supported as part of FG15-2. Therefore, at least in our understanding, cross-carrier scheduling is already implicitly supported in FG 15-2. If further clarification is needed, although we think it is already clear, the component 4) in 15-2 could be updated as “UE can monitor SCI format 3_0 on a different or the same carrier as sidelink for NR sidelink dynamic scheduling and configured grant type 2.”

Observation: Since 15-2 (mode 1 scheduled by NR Uu) covers both dynamic scheduling and CG type 2 as part of component 4 and 15-2 is already a basic FG for SL in licensed spectrum where gNB is operating on or managing that spectrum, this means cross-carrier scheduling is implicitly supported for UEs that support 15-2.

Proposal: If further clarification is needed in regards to the support of cross-carrier scheduling in 15-2, the component 4) could be updated as followed “UE can monitor SCI format 3_0 on a different or the same carrier as sidelink for NR sidelink dynamic scheduling and configured grant type 2.”

	Huawei/HiSilicon [5]
	In RAN1#102-e, RAN1 achieved the following agreement.

Agreements:

· Note: It is understood that the carrier transmitting DCI formats 3_0/3_1 is configurable per the current signalling

· Only one carrier can be configured for a UE to monitor DCI formats 3_0/3_1

· From RAN1 perspective, no additional RRC signaling is necessary.

· It is subject to UE capability discussion for the case when the carrier transmitting DCI formats 3_0/3_1 is different from the SL carrier
During the last round of discussion, a new FG 15-25 was proposed to capture the cross-carrier scheduling capability. It was also mentioned that such capability can be embedded in FG 15-2.

Given the context in which the agreements on FG 15-2 components were made, our understanding is that FG 15-2 is interpreted on the basis that DCI 3_0 is transmitted on the same carrier as sidelink carrier. RAN1 had not achieved much progress on cross-carrier scheduling before RAN1#102-e, and there was no suggestion that any other operation was contemplated. Such mode 1 operation results in a shared carrier where DCI 3_0 for DG and CG type-2 is transmitted using the same carrier as sidelink. 

For shared carrier and dedicated sidelink carrier scheduled by DCI 3_0 on a different carrier, it is safer to make it an optional feature. To accurately capture the agreements, “carrier” should be used instead of “cell”.

To capture UE’s cross-carrier scheduling capability, we support defining a new FG. Although both methods are acceptable from RAN1’s perspective, capturing cross-carrier scheduling in FG 15-2 might obfuscate RAN1’s intention and seriously complicate RAN2’s signaling design. The proposed FG is as below:

15-25

Transmitting NR sidelink mode 1 scheduled by NR Uu on a different carrier

1) UE can monitor DCI format 3_0 on a different carrier from sidelink for NR sidelink dynamic scheduling and configured grant type 2.
FG 15-2

Yes

No

Per FS
N.A.

N.A.

N.A.

Optional with capability signalling

In RAN1#102-e, there was mention that the FG list should include the possibility of multiple Uu carriers being able to schedule a single PC5 carrier. This operation is clearly ruled out by the agreement cited above, which sets only one carrier for DCI monitoring.

Proposal NR-V2X-1: A new FG 15-25 should be defined:

·  “Feature group” column: Transmitting NR sidelink mode 1 scheduled by NR Uu on a different cellcarrier
·  “Components” column: UE can monitor DCI format 3_0 on a different carrier from sidelink for NR sidelink dynamic scheduling and configured grant type 2
·  “Mandatory/Optional” column: Optional with capability signalling

	Qualcomm Incorporated [6]
	In RAN1 #102-e, the following agreement on cross-carrier scheduling for Mode 1 was made:

Agreements:
· Note: It is understood that the carrier transmitting DCI formats 3_0/3_1 is configurable per the current signalling

· Only one carrier can be configured for a UE to monitor DCI formats 3_0/3_1

· From RAN1 perspective, no additional RRC signaling is necessary.

· It is subject to UE capability discussion for the case when the carrier transmitting DCI formats 3_0/3_1 is different from the SL carrier
· The PUCCH group containing the carrier transmitting DCI format 3_0 is also the PUCCH group carrying SL HARQ-ACK reports (either on PCell or PUCCH SCell)

· It is assumed that if CG type 1 is configured for CG SL HARQ-ACK reporting, it there is always a configuration of a carrier transmitting DCI format 3_0 

The discussion on how to update the UE feature list to address cross carrier scheduling did not conclude in RAN1 #102-e. Two potential options were discussed, a new component in FG 15-2, or a new FG for cross carrier scheduling. It was mentioned that due to differences in reporting type, a separate FG would be simpler from a signaling perspective. Therefore, we propose a new FG and to update FG 15-2 and specify that it is only for same-carrier scheduling.

Proposal:

· Introduce a new optional FG for cross-carrier scheduling of Mode 1.

· Update Component 4 in FG 15-2 to specify that it only applies to same-carrier scheduling.

	Ericsson [7]
	Agreements:

· Note: It is understood that the carrier transmitting DCI formats 3_0/3_1 is configurable per the current signalling

· Only one carrier can be configured for a UE to monitor DCI formats 3_0/3_1

· From RAN1 perspective, no additional RRC signaling is necessary.

· It is subject to UE capability discussion for the case when the carrier transmitting DCI formats 3_0/3_1 is different from the SL carrier
· The PUCCH group containing the carrier transmitting DCI format 3_0 is also the PUCCH group carrying SL HARQ-ACK reports (either on PCell or PUCCH SCell)

· It is assumed that if CG type 1 is configured for CG SL HARQ-ACK reporting, it there is always a configuration of a carrier transmitting DCI format 3_0 

For the highlighted part of the agreement, we distinguish two cases:

· SL takes place on a dedicated carrier and there is a single Uu carrier (which is different from the SL carrier). In this case, support of configuring the carrier transmitting DCI formats 3_0 / 3_1 has already been agreed, as FG 15-2 is mandatory in licensed spectrum.

· SL takes place on a dedicated carrier and there are multiple Uu carriers. Given that a single carrier can be used for transmitting DCI formats 3_0 / 3_1, we think that there is no reason to introduce additional restrictions.
Proposal: Cross-carrier is scheduling is already covered by the Mode-1 feature group. No new UE feature signaling is introduced for NR SL


LS on UE capability for V2X (OPPO, R1-2007520)
	Company
	Summary

	Intel Corporation [3]
	Based on our understanding, the main motivation behind the note is to support NR V2X UEs that can operate PC5 air-interface for NR V2X communication in ITS bands, e.g. n47 without any dependency on Uu air-interface (e.g. PC5 only UEs/modems). Therefore, we confirm RAN2 understanding that from UE perspective the cross-carrier configuration by NR Uu for a band “indicated with only the PC5 interface in 38.101-1 Table 5.2E.1-1” (e.g., n47) is not required to be supported by a UE in NR sidelink”.

Proposal: Reply to RAN WG2 and confirm RAN WG2 understanding on the note in the LS

	OPPO [4]
	For the common 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.1-1” in the V2X features list, as discussed in the previous section 2.2.1, this note is intended for a V2X operating scenario where there is no expected Uu deployment in a band defined in RAN4 with only PC5 interface. According to RAN4 specification 38.101-1, Table 5.2E.1-1 currently includes two V2X operating bands n38 and n47 both indicated with only PC5 interface. However, after closer checking, n38 is a NR licensed band expected with NR Uu deployment, which is not aligned with the original intention of citing this Table in the V2X features list. That is, V2X operation over the PC5 interface on NR band n38 is actually expected to receive configuration by NR Uu even when n38 is exclusively used for NR V2X. In fact, only NR band n47 in Table 5.2E.1-1 fits the intended purpose of this note.

To fix this issue, we listed the two following options of changing the existing note in the V2X features list:

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

Option 2: Note: configuration by NR Uu is not required to be supported in a band indicated with only the PC5 interface NOTE 11 in 38.101-1 Table 5.2E.1-1 5.2-1.
Proposal: To fix the problem of unintentionally referred to band n38 in Table 5.2E.1-1 in 38.101-1, we can adopt one of the two listed options above. Note that, the new text “in a non-operator managed geographical area” from Proposal 4 should be also included in either option in the final fix.


3 Issues for discussion during the preparation phase

After review of contributions submitted to RAN1 #103-e in this agenda item, the following topics have been identified by the moderator as candidates for discussion/approval during RAN1 #103-e. Companies are invited to express their views in the tables below whether these topics should be discussed during RAN1 #103-e. These topics are in addition to finalizing mode 1 scheduling when the NR Uu carrier is different from the SL carrier (cross-scheduling) which is still open from RAN1 #102-e and the LS on UE capability for V2X (OPPO, R1-2007520) which the RAN1 Chairman has assigned to this agenda item. 

Whether to add FG 15-1 as a prerequisite for FG 15-2 (R1-2008614)

	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	This was discussed in earlier meetings without being agreed to, hence no need to repeat the discussion. .

	vivo
	It seems not necessary to discuss this topic. With or without the prerequisite of FG 15-1 does not have essential impact to either the spec or UE implementation, as 15-1 is a basic FG for V2X.

	OPPO
	OK to discuss it, due to 15-11 and 15-23 are made basic FG in the last meeting.

	Qualcomm
	We think it’s important to discuss this issue. For example, it would clarify that a UE that supports Mode 1 can support unicast transmissions.

	LGE
	Agree with Huawei and vivo. We think the unicast issue mentioned by Qualcomm is not directly related to the functionality of Mode 1 and the operation of unicast session management can be handled by means of the basic FG.

	Ericsson
	We think this topic needs to be further clarified. We are OK to discuss it.

	Samsung
	We are O.K to discuss this and make clarification 

	CATT
	We share the same views with Huawei, vivo and LGE, 15-1 has been a basic feature, it is unnecessary to discussion this issue.  

	Apple
	It is fine to clarify it, and we are OK to discuss it.


Whether to change FG 15-16 from per band combination to per feature set (R1-2008614)

	Company
	Comments/Questions/Suggestions

	Huawei, HiSilicon
	Fine to discuss it.

	 vivo
	OK to discuss this topic.

	OPPO
	OK to discuss it.

	Qualcomm
	We support discussing this topic.

	LGE
	Ok to discuss it.

	Ericsson
	OK to discuss the topic.

	Samsung
	We agree to discuss this issue.

	CATT
	OK to discuss it

	Apple
	Ok to discuss this topic 


4 Conclusion

Email discussion [103-e-Prep-NR-UEFeature-V2X] during the preparation phase of RAN1 #103-e concluded with the following:
 [103-e-NR-UEFeatures-V2X-01] Email discussion/approval for remaining issues on UE features for NR V2X, till 10/30 – Ralf (AT&T)

· Finalize mode 1 scheduling when the NR Uu carrier is different from the SL carrier (cross-scheduling) 

· Reply LS on UE capability for V2X (OPPO, R1-2007520) 

· Whether to change FG 15-16 from per band combination to per feature set (R1-2008614)
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