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Introduction
In the last RAN4 meeting, the following WFs were approved in the section for NR V2X system parameters:
	R4-2005637
	WF on remaining issues for NR V2X system parameters
	vivo

	R4-2005638
	WF on BS impact on NR V2X
	CATT



The main issues left in the last meeting are the technical issues for allowing licensed bands partially used for SL transmission and the BS impact of NR V2X.
In this meeting, the open issues listed below will be discussed:
1) The principles of introducing NR V2X licensed bands for SL transmission.
· Band proposals from operators
· Channel bandwidths for NR V2X licensed bands
· UE operations for NR licensed bands partially used for SL transmission
· RF architectures for NR V2X UE
· Impacts on the core requirements for NR V2X
· The synchronization mechanism of Uu and SL in the TDD licensed bands
2) BS impact of NR V2X
· Introduce NR V2X bands and system parameters in TS 38.104
· Introduce BS co-existence spurious emission requirement to protect V2X UE RX in band n47 in TS 38.104.
3) TPs and CRs
· 8200, TP on Switching Period for Indevice Coexistence
· 7091, Revisions on the CR on NR V2X UE RF requirements for single carrier in TS38.101-1
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Collect companies’ views on the open issues. A WF may be needed for the second round on these topics. New Toc numbers may be needed according to the email discussion in this meeting.
· 2nd round: Final decisions and revisions should be reached for these issues. All the progress and agreements will be captured in the assigned WF on this topic. TP/CR in this topic should be revised according to the reasonable suggestions in this meeting.
Topic #1: System parameters
Companies’ contributions summary
NR V2X licensed bands for SL transmission
	T-doc number
	Company
	Proposals / Observations

	R4-2006762
	CMCC
	Title: Discussion the remaining issues for n79 NR-V2X
Proposal 1: introduce the entire n79 licensed band for NR-V2X SL operation.
Observation 1: n79 FDM UL and SL operation could reuse the same RF structure and related RF component capability of the n79 2UL intra-band CA.
Proposal 2: RF requirements of the n79 2UL intra-band CA could apply to the synchronized UL and SL FDM operation in licensed band n79.
Proposal 3: to avoid the possible interference from SL to BS UL receiver, SL timing should be aligned with the UL timing not the DL timing.

	R4-2007092
	vivo
	Title: Further discussion on the synchronization mechanism between SL and Uu in the same TDD licensed band
Proposal 1: In Rel-16, introduce licensed bands partially used for SL on the condition that NR V2X UE can only support PC5 interface accessing the licensed bands partially used for SL transmission.
Observation 1: For NR V2X communication, the maximum channel bandwidth for a single SL carrier is 40MHz; for NR V2X con-current operation, the maximum channel bandwidth is 60MHz (40MHz for SL carrier and 20MHz for Uu carrier).
Proposal 2: For NR V2X UE, if only SL transmission is allowed for the licensed bands partially used for SL, the RF architecture would be similar to the scenario where licensed bands wholly used for SL transmission.
Proposal 3: RF requirements for single carrier operation for NR V2X apply for the NR V2X UE in the scenario where licensed bands partially used for SL transmission under the condition that intra-band con-current operation is excluded in Rel-16.
Proposal 4: For the synchronous operation between Uu and SL in the same licensed TDD bands, NR SL should use network as the synchronization reference source.

	R4-2006757
	LGE
	Title: Discussion on SL-Uu simultaneous transmission in a UE in licensed band in rel-16
Observation 1: For both candidate NR V2X RF architecture, the NR uplink transmission or SL transmission will interfere to the SL received signal or NR received signal in a UE due to the different transmission timing between NR uplink and NR SL transmission.
Proposal 1: RAN4 allow single transmission between V2X SL operation and Uu uplink transmission in intra-band con-current V2X operation. 
Proposal 2: Firstly, RAN4 carefully check the frequency separation between V2X SL operation and Uu uplink transmission in n79 for con-current V2X operation. Then, the V2X_n79-n79 can support in Rel-17.

	R4-2008220
	Huawei, HiSilicon
	Title: On synchronization scenario for NR V2X in licensed band
Observation 1: For the synchronization scenario, due the different power control schemes for SL and UL, the performance of SL reception may suffer a lot.  
Observation 2: For both shared carrier and different carrier cases under sync scenarios, it would be difficult to finish the requirements in time.
Proposal: Deprioritize the synchronization scenario for licensed bands in Rel-16.



BS impact of NR V2X
	T-doc number
	Company
	Proposals / Observations

	R4-2006260
	CATT
	Title: Discussion on BS impact of NR V2X
Proposal 1: To introduce the frequency bands for NR V2X in TS 38.104.
Proposal 2: To specify co-existence spurious emission requirement in TS 38.104 for the protection of UE Rx in band n47.

	R4-2006264
	CATT, vivo
	Title: CR for TS38.104, Introduce BS impact of NR V2X
Introduce band n38 and n47 for NR V2X to section 5.2.
Introduce channel bandwidth for NR V2X to section 5.3.5
Introduce BS co-existence spurious emission requirement to protect V2X UE RX in band n47 to section 6.6.5.2.3.



TPs and CRs
	T-doc number
	Company
	Proposals / Observations

	R4-2008200
	Futurewei
	Title: TP on Switching Period for Indevice Coexistence
This contribution provides text proposal for the section 6 Evaluation of Indevice Coexistence in the TR 38.886 [1].

	R4-2007091
	vivo
	Title: Revisions on the CR on NR V2X UE RF requirements for single carrier in TS38.101-1
Change the applicability of frequency shift requirements as ‘For NR V2X’ instead of ‘For NR V2X UE at n47’.



Open issues summary
Sub-topic 1-1 Band and channel bandwidths for NR V2X
Sub-topic description: We will discuss the band proposal from the operator in this part.
Open issues and candidate options before e-meeting:
Issue 1-1-1: Band proposal from the operator
· Proposals
· Option 1: Introduce the entire n79 licensed band for NR-V2X SL operation.
· Option 2: Do not introduce the entire n79 licensed band for NR-V2X SL operation.
· Recommended WF
· Option 1.

Issue 1-1-2: Channel bandwidths for NR V2X licensed bands
· Proposals
Restriction for introducing the channel bandwidths for NR licensed bands
For NR V2X communication, the maximum channel bandwidth for a single SL carrier is 40MHz; for NR V2X con-current operation, the maximum channel bandwidth is 60MHz (40MHz for SL carrier and 20MHz for Uu carrier).
· Option 1: Follow the above restriction in Rel-16.
· Option 2: Do not follow the above restriction in Rel-16.
· Recommended WF
· TBA

Sub-topic 1-2 licensed bands partially used for SL transmission
Sub-topic description: For the scenario licensed bands partially used for SL transmission, UE operations, RF architecture, the impact on the core requirements, and the synchronization issues will be discussed in this part.
Open issues and candidate options before e-meeting:
Issue 1-2-1: UE operations for licensed bands partially used for SL transmission
· Proposals
· Option 1: In Rel-16, introduce licensed bands partially used for SL on the condition that NR V2X UE can only support PC5 interface accessing the licensed bands partially used for SL transmission.
· Option 2: Deprioritize the synchronization scenario for licensed bands in Rel-16.
· Option 3: RAN4 allow single transmission between V2X SL operation and Uu uplink transmission in intra-band con-current V2X operation.
· Recommended WF
· TBA

Issue 1-2-2: RF architecture for V-UE operating in licensed bands partially used for SL
· Proposals
· Option 1: n79 FDM UL and SL operation could reuse the same RF structure and related RF component capability of the n79 2UL intra-band CA.
· Option 2: For NR V2X UE, if only SL transmission is allowed for the licensed bands partially used for SL, the RF architecture is assumed as single RF chain
· Option 3: For NR V2X UE, if only SL transmission is allowed for the licensed bands partially used for SL, the RF architecture is assumed dual RF chain due to synch time difference between SL transmission and NR Uu transmissionsupport 2UL intra-band n79 or TDM manner without switching period between NR Uu and NR SL in licensed band.
· Recommended WF
· TBA

Issue 1-2-3: The core RF requirements
· Proposals
· Option 1: RF requirements of the n79 2UL intra-band CA could apply to the synchronized UL and SL FDM operation in licensed band n79.
· Option 2: RF requirements for single carrier operation for NR V2X apply for the NR V2X UE in the scenario where licensed bands partially used for SL transmission under the condition that intra-band con-current operation is excluded in Rel-16.
· Recommended WF
· TBA

Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
The synchronization reference source
· Proposals
· Option 1: For the synchronous operation between Uu and SL in the same licensed TDD bands, NR SL should use network as the synchronization reference source.
· Recommended WF
· TBA

Transmission timing between Uu and SL
· Proposals
· Option 1: SL transmission timing should be aligned with the UL timing of NR Uu not the DL timing.
· Recommended WF
· TBA

The frequency separation between Uu and SL 
· Proposals
· Option 1: RAN4 carefully check the frequency separation between V2X SL operation and Uu uplink transmission in n79 for con-current V2X operation. Then, the V2X_n79-n79 can support in Rel-17.
· Recommended WF
· TBA


Sub-topic 1-3 BS impact of NR V2X
Sub-topic description: This sub-topic has been discussed in the past two meetings and no consensus was reached. In this meeting, final decisions will be made and companies are encouraged to provide technical arguments on this sub-topic.
Open issues and candidate options before e-meeting:
Issue 1-3-1: Introduce NR V2X frequency band in 38.104
· Proposals
· Option 1: To introduce the frequency band and channel arrangement for NR V2X in TS 38.104.
· Option 2: No need to introduce the frequency band and channel arrangement for NR V2X in TS 38.104.
· Recommended WF
· TBA

Issue 1-3-2: Introduce co-existence spurious emission for ITS band n47
· Proposals
· Option 1: To specify co-existence spurious emission requirement to protect V2X UE Rx in band 47.
· Option 2: No need to specify co-existence spurious emission requirement to protect V2X UE Rx in band 47.
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
	Company
	Comments

	LGE
	Issue 1-1-1: Band proposal from the operator
LGE prefer Option1 to introduce entire n79 licensed band for NR-V2X SL operation
Issue 1-1-2: Channel bandwidths for NR V2X licensed bands
LGE prefer Option2 not to introduce the restriction of aggregated max. CBW for con-current operation. LGE believe that NR Uu follow NR Uu supported CBW in the Uu licensed band and NR SL CBW follow SL supported CBW (up to 40MHz) in n47/B47 or licensed band.
Ex) V2X_BX_n79, follow supported individual CBW per carrier but SL in n79 is supported up to 40MHz.
Issue 1-2-1: UE operations for licensed bands partially used for SL transmission
LGE original preference is option1. Anyway, we think that all options are quite similar to introduce partially used for SL on the condition that NR V2X UE can only support PC5 interface accessing the licensed band.
Option3 is one of alternative solution to introduce V2X_n79_n79, but only allow single transmission between NR Uu and NR SL as TDM manner. So RF impact aspect, all 3 options are same.
Issue 1-2-2: RF architecture for V-UE operating in licensed bands partially used for SL
LGE prefer option2 as baseline RF architecture for NR V2X n79 UE. But as implementation, option3 is also allowed.
Issue 1-2-3: The core RF requirements
LGE prefer Option2 
Option 2: RF requirements for single carrier operation for NR V2X apply for the NR V2X UE in the scenario where licensed bands partially used for SL transmission under the condition that intra-band con-current operation is excluded in Rel-16.
Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
The synchronization reference source: LGE do not concern for the reference source
Transmission timing between Uu and SL: LGE think the problem is for the misalignment between SL transmission and NR uplink transmission timing. But this is NTA_offset = 0 for SL in licensed band is RRM session agreements in rel-16. So it is quite difficult to change at this moment.
The frequency separation between Uu and SL: LGE believe that RAN4 need further evaluation study for simultaneous transmission in a licensed band with some frequency separation gap between NR Uu and NR SL. It will be further discussed in enhanced sidlink WI in Rel-17.
Issue 1-3-1: Introduce NR V2X frequency band in 38.104
LGE prefer Option 1 to keep the consistency between LTE V2X and NR V2X.
Issue 1-3-2: Introduce co-existence spurious emission for ITS band n47
LGE prefer Option 1 to protect V2X UE reception in n47.

Others:

	Huawei
	Issue 1-1-1: Band proposal from the operator
Option 1, at least the entire band used for SL only is ok.
Issue 1-1-2: Channel bandwidths for NR V2X licensed bands
Option 2, no need to introduce the restriction. However, if the licensed band is used for SL, the max CBW should be aligned with that in ITS band, i.e. 40MHz. 
Issue 1-2-1: UE operations for licensed bands partially used for SL transmission
The issue itself is for sync scenario to support Uu and SL in a licensed band, which include both shared carrier and different carrier cases from standard point of view and both FDM and TDM operation should be considered. Our preference is consider the scenario as well as the corresponding requirements in a package. Considering the current status, the scenario is not discussed thoroughly, and the baseline requirements are not finished yet. Thus a better way is to consider this sync scenario in Rel-17 as SL enhancement. 
Issue 1-2-2: RF architecture for V-UE operating in licensed bands partially used for SL
It’s not clear the wording of “only SL transmission is allowed for the licensed bands partially used for SL”, does it mean the whole licensed band is used for SL only? If so, the RF architecture assumption is fine in option 2. 
Issue 1-2-3: The core RF requirements
prefer Option2 

Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
The synchronization reference source: 
For in-coverage scenario, network can be used as sync reference source.
Transmission timing between Uu and SL: 
Noticed that the current RRM requirement is defined in a way the SL timing is aligned with DL timing. To better support the sync scenario, timing alignment should be studied further.
The frequency separation between Uu and SL: 
Simultaneous transmission requirements for Uu and SL is not studied yet. If we cannot finish all the requirements for sync scenario, our preference is to study it in SL enhancement in Rel-17.
Issue 1-3-1: Introduce NR V2X frequency band in 38.104
Introduce the frequency band and update the co-existence table with protected bands would be enough.
Issue 1-3-2: Introduce co-existence spurious emission for ITS band n47
Option 1.


	CATT
	Issue 1-1-1: Band proposal from the operator
Prefer option 1 in the current stage. 
Issue 1-1-2: Channel bandwidths for NR V2X licensed bands
No need to specify such kind of restriction on CBW. Larger CBW for Uu in the licensed band should be allowed.
Issue 1-2-1: UE operations for licensed bands partially used for SL transmission
Prefer option 2 considering the timeline of NR V2X WI in Rel-16.
Issue 1-2-3: The core RF requirements
Prefer option 2.
Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
The synchronization reference source: 
OK with option 1.
Transmission timing between Uu and SL: 
Option is OK for us for this time being, but it seems to be not aligned with RRM decision. The timing alignment can be further studied in Rel-17.
The frequency separation between Uu and SL: 
Need more study in Rel-17.
Issue 1-3-1: Introduce NR V2X frequency band in 38.104
Prefer option 1 to introduce frequency band and not to introduce the channel arrangement in 38.104.
Issue 1-3-2: Introduce co-existence spurious emission for ITS band n47
Prefer option 1 to specify co-existence protection for band n47 as what was done in LTE V2X.

	Ericsson
	Issue 1-3-1: Option 2, No need to introduce the n47 in 38.104.  maybe the proponent explain more the necessity to introduce n47 in BS spec while this band will not be implemented on BS.
Issue 1-3-2: Option 2. The technical reason of necessity of the spurious requirement to protect V2X UE in n47 is not clear. In paper 6260, it  argues that for coexisting between BS and V2X UE in the same region, the spurious level should be below the V2X UE REFSENS, so below we make some simple calculation for the desensitization.   For BS spurious which apprear as in-channel interferer in V2X band,  it is -30 dBm/MHz – MCL = -30 dBm -70 dB= -100 dBm/MHz, for a 10MHz channel BW, the interferer level is -100 dBm + 10 dB = -90 dBm /10MHz. The noise level  at the V2X UE receiver is thermal noise + noise figure = - 104 dBm + 13 dB= - 91 dBm/10MHz. So the desensitization is -90- (-91) = 1 dB. If also considering the IM factor which is 2.5 dB, there may be no desensitization at all.  So why the proponent asking for protection from BS?

	CMCC
	Issue 1-1-1: Band proposal from the operator
We prefer Option1 to introduce entire n79 licensed band for NR-V2X SL operation
Issue 1-1-2: Channel bandwidths for NR V2X licensed bands
prefer not to introduce the restriction of channel bandwidth for licensed bands
Issue 1-2-1: UE operations for licensed bands partially used for SL transmission
prefer option 1.
We saw some different points about the sync operation for n79. From our point of view, partial operation between Uu and SL only include the FDM operation, in which case the Uu and SL use the separate different carrier to transmit. And the previous co-existence simulation results already show the corresponding interference is almost avoidable. To progress, we suggest exclude the shared carrier operation in licensed band between Uu and SL from R16.
The motivation for all these three options is to reduce the impact on the RF requirements as there is almost no remaining time for another new discussion.  While we still have some time to finish the partial SL operation in licensed band, option 2 is not our preference.
Option 1 and option 3 are same in RF impacts aspects. However, option 3 will constrain the use of the Uu UE, which will cause much negative impacts on the MNO’s network deployment, including reducing the spectrum efficiency, which is the last thing that the MNOs want to sacrifice.  Compared with option3, option 1 is our preference as it only constrain the operation of V2X UE with on impacts on the network deployment.  The V2X UE could only use the PC5 interface when it use n79 licensed band for SL operation.
Issue 1-2-2: RF architecture for V-UE operating in licensed bands partially used for SL
Option 2 and option 3 both are OK.
Issue 1-2-3: The core RF requirements
To progress, we compromise to option 2. 

	vivo
	Issue 1-1-1: Band proposal from the operator
We agree with option 1.
Issue 1-1-2: Channel bandwidths for NR V2X licensed bands
We prefer option 1. The maximum channel bandwidths defined for con-current transmission is 60MHz in the TR. If the restriction is not introduced, operator may propose larger channel bandwidths than the requirements defined the spec.
Issue 1-2-1: UE operations for licensed bands partially used for SL transmission
Option 1. For the licensed band partially used for SL, UE can either support Uu or SL; UE simultaneously support Uu and SL in the same band is precluded. This will simplify UE operation and corresponding requirements.
Issue 1-2-2: RF architecture for V-UE operating in licensed bands partially used for SL 
Option 2. For the licensed band partially used for SL, NR V2X UE can access the band through SL; normal NR UE can access the band through Uu. Therefore single RF chain is assumed for NR V2X UE.
Issue 1-2-3: The core RF requirements
Option 2.
Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
The synchronization reference source: 
Option 1.
Transmission timing between Uu and SL: 
We need further study on this issue.
The frequency separation between Uu and SL: 
We need further study on this issue.
Issue 1-3-1: Introduce NR V2X frequency band in 38.104
Option 1.
Issue 1-3-2: Introduce co-existence spurious emission for ITS band n47
Option 1.

	 Futurewei
	Issue 1-2-1: UE operations for licensed bands partially used for SL transmission
· Option 3: RAN4 allow single transmission between V2X SL operation and Uu uplink transmission in intra-band con-current V2X operation.


Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
The synchronization reference source
· Option 1: For the synchronous operation between Uu and SL in the same licensed TDD bands, NR SL should use network as the synchronization reference source.
For in-coverage this can be the default option. For out of coverage, need to further study.

Transmission timing between Uu and SL
· Option 1: SL transmission timing should be aligned with the UL timing of NR Uu not the DL timing.

The frequency separation between Uu and SL 
· Option 1: RAN4 carefully check the frequency separation between V2X SL operation and Uu uplink transmission in n79 for con-current V2X operation. Then, the V2X_n79-n79 can support in Rel-17.
Rel-16 should continue to consider this scenario.  Only if unable to complete in Rel-16 then consider for Rel-17.

	Qualcomm
	Sub-topic 1-1 Band and channel bandwidths for NR V2X
Issue 1-1-1: Band proposal from the operator
Option 1: Introduce the entire n79 licensed band for NR-V2X SL operation.
Issue 1-1-2: Channel bandwidths for NR V2X licensed bands
Option 2: Do not follow the above restriction in Rel-16. We do not see why the Uu bandwidth is limited to 20MHz. As per TS38.101-1 the Uu bandwidth can be greater than 20MHz

Sub-topic 1-2: licensed bands partially used for SL transmission
Issue 1-2-2: RF architecture for V-UE operating in licensed bands partially used for SL
Option4: We think that this should be FFS.  
Issue 1-2-3: The core RF requirements
[bookmark: _Hlk41314268]Option 3: FFS. We think that a full study should be conducted into Uu/ SL coexistence and based on these findings the core RF requirements should be developed.
Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
The synchronization reference source
[bookmark: _Hlk41314354]Option 2: The specific synchronization reference source that should be used in different scenarios has already been defined in RAN1. RAN4 should follow the guidelines set by RAN1.   

Transmission timing between Uu and SL
[bookmark: _Hlk41314451]Option 2: This is in RAN1 scope and is currently being discussed in RAN1.

The frequency separation between Uu and SL 
[bookmark: _Hlk41314503]Option 2: The frequency separation between Uu and SL should be based on the results of a Uu/SL coexistence study.

Issue 1-3-1: Introduce NR V2X frequency band in 38.104
Option 1: We agree with introducing the frequency band and channel arrangement for NR V2X in TS 38.104. This is the best option to keep consistency between LTE V2X and NR V2X
Issue 1-3-2: Introduce co-existence spurious emission for ITS band n47
Option 1: We agree with specifying co-existence spurious emission requirement of -52dBm/MHz to protect V2X UE Rx in band 47.

….
Others:



CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2008200
TP on Switching Period for Indevice Coexistence
	LGE: Do not capture the information of the position of switching period in this section since the position will be noticed in section 8.1.7.3 in TR38.886.Company A

	
	Huawei: ok with the proposed changes

	
	Futurewei: The two sections can provide the details and complete the description.  The value and description on these matters should be aligned but text should be available in each sections. 

	
	Qualcomm: cannot agree to this CR because it removes the square brackets around switching time. The value for switching time is still under discussion.

	R4-2007091
Revisions on the CR on NR V2X UE RF requirements for single carrier in TS38.101-1
	LGE: It will be revised based on the RAN4 consensus.Company A

	
	Huawei: ok with the changes to make the requirements agnostic to the operating bands

	
	Vivo: The frequency shift requirements are defined for NR V2X bands in FR1, not just for n47. So this draft CR is needed.



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1-1
Band and channel bandwidths for NR V2X

	Issue 1-1-1: Band proposal from the operator
Tentative agreements:
Introduce the entire n79 licensed band for NR-V2X SL operation. 
(Supporting companies :LGE, Huawei, CATT, CMCC, vivo, Qualcomm)

Issue 1-1-2: Channel bandwidths for NR V2X licensed bands
Tentative agreements:
Option 2: Do not follow the above restriction in Rel-16. (LGE, Huawei, CATT, CMCC, Qualcomm)
However, if the licensed band is used for SL, the max CBW should be aligned with that in ITS band, i.e. 40MHz. For con-current operation, Uu channel bandwidths follow the supported CBW defined in NR licensed band and NR SL CBW follow SL supported CBW (up to 40MHz).

Recommendations for 2nd round:
We can agree not to introduce this restriction. However, clarification on the maximum channel bandwidths for NR V2X licensed band and con-current band combinations is needed.

	Sub-topic #1-2 licensed bands partially used for SL transmission
	Issue 1-2-1: UE operations for licensed bands partially used for SL transmission
Option 1: In Rel-16, introduce licensed bands partially used for SL on the condition that NR V2X UE can only support PC5 interface accessing the licensed bands partially used for SL transmission.(LGE,CMCC,vivo)
Option 2: Deprioritize the synchronization scenario for licensed bands in Rel-16.(CATT)
Option 3: RAN4 allow single transmission between V2X SL operation and Uu uplink transmission in intra-band con-current V2X operation.(Futurewei)

Issue 1-2-2: RF architecture for V-UE operating in licensed bands partially used for SL
Option 1: n79 FDM UL and SL operation could reuse the same RF structure and related RF component capability of the n79 2UL intra-band CA.
Option 2: For NR V2X UE, if only SL transmission is allowed for the licensed bands partially used for SL, the RF architecture is assumed as single RF chain(LGE,CMCC,vivo)
Option 3: For NR V2X UE, if only SL transmission is allowed for the licensed bands partially used for SL, the RF architecture is assumed dual RF chain due to support 2UL intra-band n79 or TDM manner without switching period between NR Uu and NR SL in licensed band.(LGE,CMCC,)
Option 4: FFS. (Qualcomm)

Issue 1-2-3: The core RF requirements
Option 1: RF requirements of the n79 2UL intra-band CA could apply to the synchronized UL and SL FDM operation in licensed band n79.
Option 2: RF requirements for single carrier operation for NR V2X apply for the NR V2X UE in the scenario where licensed bands partially used for SL transmission under the condition that intra-band con-current operation is excluded in Rel-16.(LGE,Huawei,CATT, CMCC,vivo)
Option 3: FFS. (Qualcomm)

Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
The synchronization reference source
Option 1: For the synchronous operation between Uu and SL in the same licensed TDD bands, NR SL should use network as the synchronization reference source.
Option 2: The specific synchronization reference source that should be used in different scenarios has already been defined in RAN1. RAN4 should follow the guidelines set by RAN1.   (Qualcomm)

Transmission timing between Uu and SL
Option 1: SL transmission timing should be aligned with the UL timing of NR Uu not the DL timing.
Option 2: This is in RAN1 scope and is currently being discussed in RAN1.(Qualcomm)

The frequency separation between Uu and SL 
Option 1: RAN4 carefully check the frequency separation between V2X SL operation and Uu uplink transmission in n79 for con-current V2X operation. Then, the V2X_n79-n79 can support in Rel-17.
Option 2: The frequency separation between Uu and SL should be based on the results of a Uu/SL coexistence study.(Qualcomm)

Recommendations for 2nd round:
According to the discussion in the first round, we have different opinions on so many issues for the scenario licensed bands partially used for SL transmission.
Before we go further for this scenario, first clarify what we are trying to achieve in RAN4:
Option 1: Rel-16 should continue to consider this scenario.  
Option 2: Defer the discussion for this scenario to Rel-17.
If we continue to consider this scenario in Rel-16, what kind of UE operations can be achieved in Rel-16 for this scenario?
At least, these basic issues need to be clarified in the second round discussion.

	Sub-topic #1-3 BS impact of NR V2X
	Issue 1-3-1: Introduce NR V2X frequency band in 38.104
Option 1: To introduce the frequency band and channel arrangement for NR V2X in TS 38.104.
(Supporting companies:LGE, Huawei, CATT, vivo, Qualcomm)
Option 2: No need to introduce the frequency band and channel arrangement for NR V2X in TS 38.104.
(Supporting companies: Ericsson, )

Issue 1-3-2: Introduce co-existence spurious emission for ITS band n47
Option 1: To specify co-existence spurious emission requirement to protect V2X UE Rx in band 47.
(Supporting companies:LGE, Huawei, CATT, vivo, Qualcomm)
Option 2: No need to specify co-existence spurious emission requirement to protect V2X UE Rx in band 47.
(Supporting companies: Ericsson, )

Recommendations for 2nd round:
Further discussion is needed. For reminder, final decisions should be reached for this sub-topic in this meeting.



Recommendations on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on remaining issues for NR V2X system parameters
	vivo



	#2
	WF on BS impact of NR V2X
	CATT



CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2008200

	 Title: TP on Switching Period for Indevice Coexistence Futurewei
‘To be revised’. Need more discussion on the position of switching period and the value for switching period.

	R4-2007091

	Title: Revisions on the CR on NR V2X UE RF requirements for single carrier in TS38.101-1 vivo
‘To be revised.’
The technical content receives no objections.

	R4-2006264

	Title: CR for TS38.104, Introduce BS impact of NR V2X CATT,vivo
‘To be revised.’
This CR needs to be revised according to the consensus in RAN4.



Discussion on 2nd round (if applicable)
For the second round, our discussion will be focused on the following WFs and revised TP and CR.
	Toc No.
	Title 
	Source

	R4-2008453
	WF on remaining issues for NR V2X system parameters
	vivo

	R4-2008456
	Revisions on the CR on NR V2X UE RF requirements for single carrier in TS38.101-1
	vivo

	R4-2008454
	WF on BS impact of NR V2X
	CATT

	R4-2008457
	CR for TS38.104, Introduce BS impact of NR V2X
	CATT.vivo

	R4-2008455
	TP on Switching Period for Indevice Coexistence
	Futurewei



0.1.1 Comments collection on the assigned WFs
We will further discuss the sub-topics based on the assigned WFs. It should be noted that the progress we make on Sub-topic 1-1 and Sub-topic 1-2 will be captured in R4-2008943. The WF R4-2008454 will capture the progress on Sub-topic 1-3.
Commnets on the assigned WFs
	Company
	Comments

	CATT
	(WF on BS impact of NR V2X, R4-2008454)
Based on Ericsson’s comments on BS impact in the 1st round, please find our clarifications below:
1. The IM should not be taken into account in the co-existence evaluation.
2. As indicated in your calculation, the interferer level is 1dB higher than the noise level at the V2X UE receiver. The interferer whose level is 1dB higher than the noise level will definitely block the V2X UE reception of signals whose level is around the REFSENS level. In such case, V2X UE performance will be significantly degraded.   
3. The REFSENS is defined as the minimum signal power that the receiver can successfully receive, under the condition that there is no external interferer. If the external interferer (even its power is lower than the noise power) exists, the total interference power will be the noise power plus the external interferer power. In order to reduce the performance impact on V2X UE reception, the external interferer power should be much lower than the noise power to a negligible extent. The interferer with continuous transmissions whose power is 1dB higher than the noise level cannot meet the coexistence requirement.
4. Simple calculation: If the interferer power (-90dBm/10MHz) is considered, the total power = the noise power + the interferer power = 10*log( 10^(-91/10) + 10^(-90/10) ) = -87.46dBm/10MHz, which is 3.54dB higher than the noise power (-91dBm/10MHz). That is to say, the RENSFENS level should be decreased by 3.54dB, which is serious and unreasonable consequence.

	LGE
	1) WF on remaining issues for NR V2X system parameters (R4-2008453)
LGE support the WF to move forward for the partial used for SL transmission in licensed bands
· Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
· The synchronization reference source
· Option 1: For the synchronous operation between Uu and SL in the same licensed TDD bands, NR SL should use network as the synchronization reference source.
Option1 will be chosen in licensed band since RAN4 agreed that NR Uu and NR SL shall be synchronous operated in licensed band due to eliminate interference problem between NR SL transmission and NR Uu reception based on the conclusion of co-existence evaluation. So the g-NB based sync. Source shall be considered.
· Transmission timing between Uu and SL
In RRM session, RAN4 already decided the transmission timing between Uu and SL. Is it possible to revert the agreement at this moment? It will be further discussed in Rel-17 or maintenance of 5G V2X WI.
· The frequency separation between Uu and SL
Both options mentioned that the frequency separation will be studied in Rel-17.
2) WF on BS impact of NR V2X (R4-2008454)
LGE support the WF to introduce NR band and Spurious emission requirements in TS38.104.
3) CR for TS38.104, Introduce BS impact of NR V2X (R4-2008457)
 LGE support the CR to introduce NR band and Spurious emission requirements in TS38.104
4) TP on Switching Period for Indevice Coexistence (R4-2008455)
It will be decided based on RAN4 agreements whether or specify the position of switching period in coexistence part or ON/OFF time mask for switching period for TDM operation in [111] agenda.
5) Revisions on the CR on NR V2X UE RF requirements for single carrier in TS38.101-1 (R4-2008456)
 It will be further discussed based on WF on TR/TS structures and common terminology in [111] agenda

	Qualcomm
	Issues from WF R4-2008453 (not sure if this should be R4-2008943)
Issue 1-1-1: Band proposal from the operator
· Select option 1: Introduce the entire n79 licensed band for NR-V2X SL operation.
Issue 1-1-2: Channel bandwidths for NR V2X licensed bands
Option 2: Do not follow the above restriction in Rel-16
Issue 1-2-1: UE operations for licensed bands partially used for SL transmission
Option 1: In Rel-16, introduce licensed bands partially used for SL on the condition that NR V2X UE can only support PC5 interface accessing the licensed bands partially used for SL transmission.
Issue 1-2-2: RF architecture for V-UE operating in licensed bands partially used for SL   
Option4: FFS.  RF architecture should be based on the results of a coexistence study
Issue 1-2-3: The core RF requirements
Option3: FFS. Core RF requirements should be based on the results of a coexistence study
Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
The synchronization reference source
Option 2: The specific synchronization reference source that should be used in different scenarios has already been defined in RAN1. RAN4 should follow the guidelines set by RAN1.
Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
Transmission timing between Uu and SL
Option 2: This is in RAN1 scope and is currently being discussed in RAN1.
Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
The frequency separation between Uu and SL     
Option 2: The frequency separation between Uu and SL should be based on the results of a Uu/SL coexistence study.

Issues from WF R4-2008454
Whether or not to specify the frequency band for NR V2X in TS 38.104
Option 1: To introduce the frequency band for NR V2X in TS 38.104.
Whether or not to specify co-existence spurious emission requirement in TS 38.104 for the protection of V2X UE Rx in band n47.
Option 1 : To specify co-existence spurious emission requirement to protect V2X UE Rx in band 47.

	Ericsson
	Ericsson’s version of WF
Recommended WF: the majority view will be taken in this meeting.
· Update the WID to remove the 38.104 in 3GPP RAN#88-e.
38.104    Introduction of NR V2X bands    RAN#88    Core part



1. Revised CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2008456 Revisions on the CR on NR V2X UE RF requirements for single carrier in TS38.101-1
	

	R4-2008457
CR for TS38.104, Introduce BS impact of NR V2X
	

	R4-2008455
TP on Switching Period for Indevice Coexistence
	LGE: It is dependent on the decision of whether or specify the position of switching period in coexistence part or ON/OFF time mask for switching period for TDM operation in [111] agenda.

	
	Qualcomm: 
· Cannot agree to removing square brackets around 150us. We would like to keep this value in square brackets
· The location of the switching period as well as the transient is up to UE implementation.
· Cannot approve this TP




Summary on 2nd round (if applicable)
Sub-topic 1-1 Band and channel bandwidths for NR V2X
Tentative agreement:
Introduce the entire n79 licensed band for NR-V2X SL operation.
Clarification on maximum channel bandwidths for NR V2X is needed.
· If the licensed band is used for SL, the max CBW should be aligned with that in ITS band, i.e. 40MHz. 
· For con-current operation, Uu channel bandwidths follow the supported CBW defined in NR licensed band and NR SL CBW follow SL supported CBW (up to 40MHz).

Sub-topic 1-2 licensed bands partially used for SL transmission
[bookmark: _GoBack]There is no solution on all these issues for the scenario for the licensed bands used for SL transmission. The status for these issues is captured as follows for further study in future release:
Issue 1-2-1: UE operations for licensed bands partially used for SL transmission
In Rel-16, introduce licensed bands partially used for SL on the condition that NR V2X UE can only support PC5 interface accessing the licensed bands partially used for SL transmission.
Defer the synchronization scenario to Rel-17 as mechanism of timing alignment and requirements need further study.  
Issue 1-2-2: RF architecture for V-UE operating in licensed bands partially used for SL   
FFS.
Issue 1-2-3 The core RF requirements
FFS.
Issue 1-2-4 The synchronization issues for simultaneous SL and Uu transmission
All of the synchronization issues (The synchronization reference source, transmission timing, the frequency separation) can be discussed in later release.

Sub-topic 1-3 BS impact of NR V2X
Current status in this meeting:
The majority companies (CATT, vivo, LGE, Huawei, Qualcomm) support to introduce frequency band and co-existence spurious requirements to TS 38.104, except Ericsson.

	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2008453
	WF on remaining issues for NR V2X system parameters, vivo
To be agreed.

	R4-2008456
	Revisions on the CR on NR V2X UE RF requirements for single carrier in TS38.101-1, vivo
To be endorsed.
This draft CR is needed for the reason that the frequency shift requirements are defined for NR V2X in FR1, not just for band n47. 

	R4-2008454
	WF on BS impact of NR V2X, CATT
Ask for the guidance from the rapporteur or chairman. This version of WF is supported by the majority of companies.

	R4-2008457
	CR for TS38.104, Introduce BS impact of NR V2X, CATT,vivo
Leave the decision to the rapporteur or chairman. 
The majority of companies (CATT, vivo, LGE, Huawei, Qualcomm) support to introduce frequency band and co-existence spurious requirements to TS 38.104, except Ericsson.
According the chairman’s notes in the last meeting, we will make a decision on this issue in this meeting.

	[bookmark: OLE_LINK1]R4-2008455
	TP on Switching Period for Indevice Coexistence, Futurewei
To be noted. 
Some company can not approve this TP, since the requirements for switching period are not finished in this meeting, 



