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Introduction
In last RAN4#94-e meeting, we have finalized the discussion for channel raster in band n47. However, no consensus was reached on the principle of introducing NR V2X licensed bands and channel bandwidths, and the BS impact on NR V2X. These issues will be further discussed.
In this meeting, the open issues listed below will be discussed:
1) The principles of introducing NR V2X licensed bands for SL operation
· The synchronization mechanism of Uu and SL in the TDD licensed bands
2) The principles of introducing channel bandwidths for NR V2X licensed bands
· 30MHz issue for NR V2X licensed band n38
3) BS impact of NR V2X
· Whether to 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.
List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Collect companies’ views on the open issues. At least some decisions on 2) and 3) should be reached. 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
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
Bands and band combinations for NR V2X
	T-doc number
	Company
	Proposals / Observations

	R4-2003024
	CMCC
	Title: NR V2X licensed frequency bands for SL operation
Proposal 1: Introduce n79 for NR V2X SL operation with the conditions that the entire band is allocated for SL operation in a particular region or the SL operation is in sync with the non-V2X operation in the same band.



The synchronous mechanism of Uu and SL in the same TDD bands
	T-doc number
	Company
	Proposals / Observations

	R4-2004744
	Huawei, HiSilicon
	Title: On synchronization scenario for NR V2X in licensed band
Mechanism of synchronization scenario is outlined and some potential issues are also discussed. Though synchronous operation is a possible solution for SL in licensed TDD band, it is noted that SL performance degradation could be happened in this scenario.

	R4-2003676
	vivo
	Title: Discussion on sync mechanism between SL and Uu in NR V2X licensed TDD bands
Observation1: The synchronous operation between Uu and SL is to align exactly when to expect the transmission and when to expect the reception for Uu and SL in the same licensed TDD bands.
Proposal 1: Divide NR V2X licensed TDD bands (partially used for SL) into two frequency spectrums: one used for Uu and the other used for SL.
Proposal 2: The division of this NR V2X licensed TDD bands is up to BS implementation or captured in the spec considering the requirements of Uu and SL traffic.
Proposal 3: For the synchronous operation between Uu and SL in the same licensed TDD bands, NR SL uses network as synchronization reference source. 



Channel bandwidth for NR V2X licensed bands
	T-doc number
	Company
	Proposals / Observations

	R4-2003675
	vivo
	Title: Further discussion on channel bandwidth for NR V2X licensed bands
Observation 1: Channel bandwidth 30MHz was intended for ITS band n47 for sufficient channel allocation flexibility rather than NR V2X licensed band n38.
Observation 2: New channel bandwidth cannot be added in licensed band n38 without RAN’s approval.
Observation 3: Even if new channel bandwidths are approved for NR V2X licensed bands by RAN, some additional RF requirements like A-MPR are needed for these new channel bandwidth in RAN4.
Proposal 1: Remove 30MHz channel bandwidth in NR V2X licensed band n38.
Proposal 2: Principle of introducing channel bandwidths for NR V2X licensed bands:
Channel bandwidths defined for NR V2X licensed band should be a subset of UE channel bandwidths for the same licensed band in NR.
Proposal 3: For Rel-16, channel bandwidths for NR V2X licensed bands should follow NR UE channel bandwidth definition.
Proposal 4: If operators do have a request for introducing new channel bandwidths for NR V2X licensed bands, create a new WI for collecting operators’ request and define additional RF requirements related to these new channel bandwidths in Rel-17.

	R4-2003677
	vivo
	Title: TP on channel bandwidths for NR V2X licensed band n38
This TP removes 30MHz channel bandwidth for NR V2X licensed band n38 and captures the principles of introducing channel bandwidths for NR V2X licensed bands.



BS impact of NR V2X and draft CR for TS 38.104
	T-doc number
	Company
	Proposals / Observations

	R4-2003301
	CATT
	Title: On the introduction of frequency band and channel arrangement for NR V2X in TS 38.104
Proposal 1: To introduce the frequency band and channel arrangement 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.

	R4-2003302
	CATT, vivo
	Title: Draft CR for TS38.104, Introduce frequency band and channel arrangement for NR V2X
Introduce frequency band, channel raster and synchronization raster for NR V2X to TS 38.104.
Introduce BS co-existence spurious emission requirement to protect V2X UE RX in band n47 to section 6.6.5.2.3.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 1-1 Bands and band combinations for NR V2X
Sub-topic description: Bands and band combinations for NR V2X are proposed by operators’ request. Some related issues are discussed in this subtopic.
Open issues and candidate options before e-meeting:
Issue 1-1-1: NR V2X licensed bands
· Proposals
· Option1: Introduce n79 for NR V2X SL operation with the conditions that the entire band is allocated for SL operation in a particular region or the SL operation is in sync with the non-V2X operation in the same band.
· Option2: Introduce n79 for NR V2X SL operation with the conditions that the entire band is allocated for SL operation in a particular region.
· Recommended WF
· TBA

Issue 1-1-2: Channel bandwidth for NR V2X licensed bands
· Proposals
· 1: Remove 30MHz channel bandwidth in NR V2X licensed band n38.	Comment by Suhwan Lim: Already remove 30MHz CBW in n38
· 12: Principle of introducing channel bandwidths for NR V2X licensed bands:
Channel bandwidths defined for NR V2X licensed band should be a subset of UE channel bandwidths for the same licensed band in NR.
· 23: For Rel-16, channel bandwidths for NR V2X licensed bands should follow NR UE channel bandwidth definition.
· How to treat the new channel BW in NR V2X licensed bands
· Option1: If operators do have a request for introducing new channel bandwidths for NR V2X licensed bands, it create a new WI for collecting operators’ request and define additional RF requirements related to these new channel bandwidths in Rel-17.  
· Option2: If operators do have a request for introducing new channel bandwidths for NR V2X licensed bands, it treat in the enhanced sidelink WI for collecting operators’ request and define additional RF requirements related to these new channel bandwidths in Rel-17.

· Recommended WF
· TBA

Sub-topic 1-2 The synchronous mechanism of Uu and SL in the same TDD bands
Sub-topic description: In last meeting, operator proposed TDD licensed bands on the condition the SL operation is in sync with the non-V2X operation in the same band. The sync mechanism will be discussed in this meeting.
Open issues and candidate options before e-meeting:
Issue 1-2-1: The sync mechanism of Uu and SL in the same TDD bands
· Proposals (For clarification, Option 1~3 are bonded.)
· Option1: Divide NR V2X licensed TDD bands (partially used for SL) into two frequency spectrums: one used for Uu and the other used for SL.
· Option2: The division of this NR V2X licensed TDD bands is up to BS implementation or captured in the spec considering the requirements of Uu and SL traffic.
· Option3: For the synchronous operation between Uu and SL in the same licensed TDD bands, NR SL uses network as synchronization reference source. 
· Option4: In rel-16, only allow that the entire band is allocated for SL operation since the NR UL transmission will be impacted to the SL reception in the length of TA.
· Recommended WF
· TBA

Sub-topic 1-3 BS impact of NR V2X and draft CR for TS 38.104
Sub-topic description: In last meeting, we had a discussion on whether to introduce NR V2X bands and system parameters in TS 38.104 and no consensus was reached. In this meeting, this issue is to be further discussed.
Open issues and candidate options before e-meeting:
Issue 1-3-1: BS impact of NR V2X
· Proposals
· To introduce the frequency band and channel arrangement for NR V2X in TS 38.104.
· To specify co-existence spurious emission requirement in TS 38.104 for the protection of UE Rx in band n47.

· Recommended WF
· TBA

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

	LG Electronics
	Sub topic 1-1: Bands and band combinations for NR V2X
Issue 1-1-1: NR V2X licensed bands
LGE prefer option2 : only allow that entire band allocated for SL operation in a particular region for n79
Issue 1-1-2: Channel bandwidth for NR V2X licensed bands
Acceptable proposal 1 and Proposal2. For the new CBW treatment, LGE prefer option2 :it can treat in enhanced SL WI in rel-17. Do not make new WI for adding new CBW in rel-17
Sub topic 1-2: Synchronization mechanism of Uu and SL in the same TDD bands
LGE prefer option4 in rel-16 due to rack of time to discuss when RAN4 allow the SL operation in partial licensed band it will quite big impact to RF/RRM core requirements and RF architectures. 
Sub topic 1-3: BS impact of NR V2X
LGE agree with these two proposals from CATT and VIVO
….
Others:

	CATT
	Issue 1-1-1: NR V2X licensed bands
CATT supports option 2. Only introducing the licensed band entirely used for SL operation in Rel-16 is preferable.
Issue 1-1-2: Channel bandwidth for NR V2X licensed bands
CATT supports this proposal. The channel bandwidth definition for NR V2X should follow that for NR Uu.
Issue 1-2-1: The sync mechanism of Uu and SL in the same TDD bands.
It is proposed to only introduce the whole licensed band used for sidelink operation in Rel-16. The partial band operation can be discussed in enhanced sidelink WI in Rel-17.
Issue 1-3-1: BS impact of NR V2X
The BS impact of NR V2X was agreed in RAN plenary. Generally, the frequency bands defined in BS specifications are commonly aligned with those in UE specifications from the perspective of band indicator. The frequency band and channel arrangement are usually considered as a whole part to be handled in specifications. So it is proposed to introduce the frequency band and channel arrangement for NR V2X in 38.104. Besides, to protect UE Rx in band n47, it is also required to specify co-existence spurious emission requirement in 38.104.

	OPPO
	Issue 1-1-1: Option2, Introduce n79 for NR V2X SL operation with the conditions that the entire band is allocated for SL operation in a particular region. But if the synchronization solution of SL and non-V2X operation in the same band can be agreed then the Option 1 is also acceptable.
Issue 1-2-1: Option 4


	vivo
	Issue 1-1-1: NR V2X licensed bands
For clarification, operator only proposed Option 1. If Option 1 is not acceptable for now, at least, we can list potential issues for the licensed bands partially used for SL.
Issue 1-1-2: Channel bandwidth for NR V2X licensed bands
We also have a TP 3677 on removing 30MHz channel bandwidth for NR V2X band n38 and the principles of introducing channel bandwidths for NR V2X licensed bands. For R16, channel bandwidths defined for NR V2X should follow NR. For R17, a WI (no matter a new WI or the enhanced sidelink WI) is needed for introducing new channel bandwidth in NR V2X licensed bands.
Issue 1-2-1: The sync mechanism of Uu and SL in the same TDD bands
I think at least we should clarify the potential issues for the licensed bands partially used for SL and the impact of core RF/RRM requirements as LGE mentioned. Option 1~3 are bonded which proposed that separate spectrums in the same TDD licensed bands are used for SL and Uu.
Issue 1-3-1: BS impact of NR V2X
Companies can further check the draft CR 3302 on introducing NR V2X bands and system parameters. 

	Huawei
	Issue 1-1-1: NR V2X licensed bands
We are ok with option 1. Though synchronous operation is a possible solution for SL in licensed TDD band, but we should be aware that SL performance degradation could be happened in this scenario.
Issue 1-1-2: Channel bandwidth for NR V2X licensed bands
OK with proposals on CBW for NR V2X licensed bands. For the treatment of new CBW, prefer option 2 to consider new CBW in the enhanced WI rather than specific new WI.
Issue 1-2-1: The sync mechanism of Uu and SL in the same TDD bands.
OK for option 3 to synchronize with the network, whether timing aligned to DL or UL is FFS.
Issue 1-3-1: BS impact of NR V2X
OK to consider the impact for BS spec. 

	Ericsson
	Issue1-2-1: option 3 seems ok, Option 4 seems bit pessimistic. What is difference for two adjacent carrier opraton between n79 and n47? If V2X UE operating in n47 is ok to receive when another UE transmitting in adjacent carrier, why n79 V2X UE cannot do similar?
Issue 1-3-1: 
No BS spec impact. For first proposal, as I explained last meeting, we donot see a need to introduce the B47 or other SL band in BS spec as it is not  the intention to implement it. 
For second proposal, is that ok to clarify what the motivation to introduce such protection? Is that because regulation requirement? Maybe we need to discuss what is the reason to introduce the requirement first.  

	CATT
	Issue 1-1-1: NR V2X licensed bands
Prefer option 2.
Issue 1-1-2: Channel bandwidth for NR V2X licensed bands
Prefer option 2. It can be treated in enhanced sidelink WI if operators do have the request.
Issue 1-2-1: The sync mechanism of Uu and SL in the same TDD bands
Support option 3 and option 4. Agree to use network as sync reference source if sync mechanism introduced. In the current stage, we propose the entire band to be allocated for SL operation.
Issue 1-3-1: BS impact of NR V2X
It should be clarified that the BS impact was agreed in last RAN plenary. I am wondering why Ericsson still insists on no BS impact at the current stage. As usual, the frequency bands specified in the UE spec and BS spec should be consistent. 
Regarding Proposal 2, the motivation is to protect sidelink UE Rx in band n47 by specifying co-existence spurious emission requirement. The protection for band 47 is already specified in 38.104. So it is rather natural to specify it for band n47, which is also aligned with what has been done for other NR bands.

	 Futurewei
	Issue 1-2-1:
Allocating the whole of licensed band for NR SL operations was prioritized in Rel-16, however this cannot remain as the only solution. So, the synchronous operation between the Uu link and SL in the same TDD band is inevitable. In Rel-16 timeframe, we can discuss and analyze technical issues.  
Thus, we prefer Option 3.  NR SL can use network as a synchronization source.  

	VDF
	Issue 1-2-1: prefer option 3

	CMCC
	Issue 1-1-1: NR V2X licensed bands
Option 1
RAN4 has introduced band n38 which can be introduced based on the following two points
- 	 SL operation in whole band without NR Uu 
-	SL operation V2X UE operated with NR Uu UE with synchronous operation(TDD-TDD).
We don't see any technical analysis to prove that there is interference in synchronous operation. RAN4 should keep the same rules for other band,


	Ericsson
	Replying CATT:
I did not understand the technical reason to issue CR on BS, let me explain more on proposal 2:
V2x UE spurious level is -30 dBm, how BS additional spurious level of -52 dBm is useful not even considering the MCL in between?   

	CATT
	Reply to Ericsson:
The BS additional spurious level -52dBm is to protect V2X UE Rx from the BS spurious emission when V2X UE is close to BS. In other words, -52dBm-MCL should be less than REFSENS of V2X UE. This is not related to the V2X UE spurious level -30dBm. V2X UE spurious level has no impact on V2X UE Rx.
If Ericsson still opposes to issue this CR, more comments from other companies might be needed to draw conclusion. Eventually one solution is probably to take the majority view.


	 Qualcomm
	Sub topic 1-1: 
Issue 1-1-1: Is there a planned deployment of NR V2X sidelink in the entirety of n79 in a region? 
Issue 1-1-2: We agree with the proposals 1-4
Sub topic 1-2: This is a big topic and the approach and ramifications are unknown. It seems that this topic should be a WI by itself.
….
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

	R4-2003677 TP on channel bandwidths for NR V2X licensed band n38
	LGE: Already agree to remove 30MHz CBW. So there was no 30MHz CBW in n38 in draft CR. In TR, we can remove the 30MHz CBW based on the principles

	
	Qualcomm: The paragraph in 7.2.1 is unnecessary and should be removed. The table 7.2.1-1 is fine. We need more discussion on the table showing HD rather than TDD.

	
	

	
	

	
	

	R4-2003302 Draft CR for TS38.104, Introduce frequency band and channel arrangement for NR V2X
	LGE: we support this CR to add frequency bands in TS38.104

	
	Company B

	
	

	
	

	
	

	
	



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
	Issue 1-1-1: NR V2X licensed bands
Candidate options:
Option 1 (CMCC, Huawei, vivo)
Option 2(LGE,CATT, OPPO)
Recommendations for 2nd round:
Operator only proposed Option 1 in this meeting instead of Option 2. In coexistence conclusion part, NR licensed bands wholly or partially used for SL operation is a valid scenario in RAN4. However, RAN4 only consider that the SL transmission time is aligned with the NR Uu uplink transmission time at that time. 
In the second round, we can at least sort out the specific issues or impacts to the RF/RRM core requirements for the scenario NR licensed bands partially used for SL operation.

Issue 1-1-2: Channel bandwidth for NR V2X licensed bands
Tentative agreements:
· Remove 30MHz for NR V2X licensed band n38 in TR 38.886.
· Principle of introducing channel bandwidths for NR V2X licensed bands:
Channel bandwidths defined for NR V2X licensed band should be a subset of UE channel bandwidths for the same licensed band in NR.
· For Rel-16, channel bandwidths for NR V2X licensed bands should follow NR UE channel bandwidth definition.
· If operators do have a request for introducing new channel bandwidths for NR V2X licensed bands, it treat in the enhanced sidelink WI for collecting operators’ request and define additional RF requirements related to these new channel bandwidths in Rel-17.
Recommendations for 2nd round:
We can check TP 3677 and discuss how to capture these agreements in TR38.886.

	Sub-topic#1-2
	Issue 1-2-1: The sync mechanism of Uu and SL in the same TDD bands
Tentative agreements:
o	For the synchronous operation between Uu and SL in the same licensed TDD bands, NR SL uses network as synchronization reference source.(vivo, Huawei, Ericsson, CATT, Futurewei, VDF)
Recommendations for 2nd round:
The sync issue of Uu and SL in same TDD licensed band is related to issue #1-1-1. So, RAN4 will further discuss based on the analysis of RF/RRM specification impact for the Uu and SL in same TDD licensed. Since operators do have a request for the licensed bands partially used for SL operation, we need to make a progress and further discuss on this topic. 

	Sub-topic#1-3
	Issue 1-3-1: BS impact of NR V2X
Recommendations for 2nd round:
[bookmark: _GoBack]Since there is a dispute on this topic, we will leave the discussion to the second round. This sub-topic will be recommended to GoToWebinar sessions.
However, we cannot keep on the same discussion on this issue; final decisions will be made based on the majority views.
Companies can further check the content in R4-2003302 to see if it can be further improved.



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 on 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  

	
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2003677
	TP on channel bandwidths for NR V2X licensed band n38, vivo
To be revised. A new Tdoc number is needed.
30MHz channel bandwidth can be removed for NR V2X band n38. Yet, more discussions are needed on how to capture the principles of introducing channel bandwidths for NR V2X licensed bands.

	R4-2003302
	Draft CR for TS38.104, Introduce frequency band and channel arrangement for NR V2X, CATT,vivo
To be revised. A new Tdoc number is needed.
NR V2X does have an impact on TS 38.104, which was approved in RAN#87e.
	38.104
	Introduction of NR V2X bands
	RAN#88
	Core part


We can have a second round discussion, but final decision should be reached in this meeting.



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



