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Introduction
In the last RAN4 meeting, the following WFs were created in the section for NR V2X system parameters:
	R4-2009166
	WF on remaining issues for NR V2X system parameters
	vivo
	Approved

	R4-2005638
	WF on BS impact on NR V2X
	CATT
	Noted



UE operations for licensed bands partially used for SL transmission are still FFS. And the issue related to BS impact on NR V2X is still open. In this meeting, we will further discuss these issues in this section.
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. The session for NR V2X system parameters can be closed after this meeting.

Topic #1: System parameters
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010606
	Xiaomi
	Title: on remaining issue for UE operations for licensed bands partially used for SL transmission
Observation 1: Introducing scenario 1 as intra-band concurrent operation is premature at this stage
Observation 2：Scenario 3 is similar to scenario 1 and it is not considered too.
Observation 3: General and V2X RF core requirement apply respectively for UL TX slots and SL operation slots in case TDM intra-band concurrent operation.
Observation 4: TDM intra-band concurrent operation can be introduced in Rel-16.

	R4-2009827
	CATT
	Title: 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.

	R4-2009825
	CATT
	Title: CR for TS 38.104, 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.



Open issues summary
Sub-topic 1-1 Licensed bands partially used for SL transmission
Sub-topic description: In the last meeting, UE operations are FFS for licensed bands partially used for SL transmission. They can be further discussed in this meeting.
Open issues and candidate options before e-meeting:
Scenarios for licensed bands partially used for SL transmission (R4-2010606)
1, Uu and SL on different carriers, UL and SL are FDMed.
2, Uu and SL on different carriers, UL and SL are TDMed
3, Uu and SL on single/shared carrier, UL and SL are FDMed
4, Uu and SL on single/shared carrier, UL and SL are TDMed

Issue 1-1-1: Whether scenario 1 and 3 are considered in R16?
· Proposals
· Option 1: Yes
· Option 2: No (R4-2010606)
· Recommended WF
· TBA

Issue 1-1-2: Whether TDM intra-band con-current operation (scenario 2 and 4) can be introduced in R16?
· Proposals
· Option 1: Yes (R4-2010606) 
· Option 2: No
· Recommended WF
· TBA

Issue 1-1-3: Whether general and V2X RF core requirement apply respectively for UL TX slots and SL operation slots in case TDM intra-band concurrent operation?
· Proposals
· Option 1: Yes (R4-2010606) 
· Option 2: No
· Recommended WF
· TBA

Sub-topic 1-2 BS impact of NR V2X
Sub-topic description: This sub-topic has been going on for three meeting without any progress. In this meeting, companies can provide their technical reasons on whether to introduce BS impact of NR V2X for TS 38.104. And if no consensus can be reached for this meeting, what kind of procedure can be taken about this sub-topic?
Open issues and candidate options before e-meeting:
Issue 1-2-1: Whether this CR 9825 on introducing BS impact of NR V2X is needed for TS 38.104?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 1-2-2: Whether to introduce NR V2X frequency band and channel arrangement in TS 38.104?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 1-2-3: Whether to introduce co-existence spurious emission for ITS band n47?
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 1-2-4: If no consensus can be reached for this meeting, what kind of procedure can be taken about this sub-topic? Companies can add their options for this issue.
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF


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

	LGE
	Sub topic 1-1: Licensed bands partially used for SL transmission
Issue 1-1-1: Whether scenario 1 and 3 are considered in R16?
No. all FDM operation is not studied in Rel-16. So, RAN4 need coexistence study in REl-17 to allow FDM operation based on the  agreed WF(R4-2009166) for Issue Issue 1-2-4: The synchronization issues for simultaneous SL and Uu transmission
· Recommended WF: Both options mentioned that the frequency separation will be studied in Rel-17.
Issue 1-1-2: Whether TDM intra-band con-current operation (scenario 2 and 4) can be introduced in R16?
The partially used for SL transmission means that the n79 Band will be used SL operation in specific frequency range in n79 in some regions. It is not mean own device shall support SL operation and NR Uu operation such as intra-band con-current operation with TDM manner.
So, the single carrier operation in some specific frequency band in n79 is also meaning for the partially used SL operation.
Also scenarios 2 and 4 are also considered additional V2X operation for intra-band con-current operation. But this is need to define additional switching time requirements between NR Uu and NR SL operation at licensed bands.
Therefore, RAN4 can allow single carrier operation at n79 in Rel-16. Other scenarios are studied in Rel-17.

Issue 1-1-3: Whether general and V2X RF core requirement apply respectively for UL TX slots and SL operation slots in case TDM intra-band concurrent operation?
No, consider the following TDM operation cases. 
[image: ]
The real transmission timing is not aligned between UL slot and SL slot in Rel-16. So the UL transmission will be impacted to SL reception and vice versa in own device coexistence problem.

Sub topic 1-2: BS impact of NR V2X
Issue 1-2-1: Whether this CR 9825 on introducing BS impact of NR V2X is needed for TS 38.104?
Yes, as same LTE V2X, the BS need to specify the n47 operating bands and introduce BS coexistence spurious emission requirements to protect ITS spectrum.
Issue 1-2-2: Whether to introduce NR V2X frequency band and channel arrangement in TS 38.104?
Yes, needed to introduce V2X operating band and channel arrangements.
Issue 1-2-3: Whether to introduce co-existence spurious emission for ITS band n47?
Yes, needed to specify BS coexistence requirements. To comply the regulatory requirements, BS coexistence requirements shall be applied regardless of gNB or UE.
Issue 1-2-4: If no consensus can be reached for this meeting, what kind of procedure can be taken about this sub-topic? Companies can add their options for this issue.
RAN4 declare the Draft CR as working agreements. And request to decide the final decision.
In RAN plenary, RAN can decide whether or not specify the BS requirements for V2X service.
For the detail working procedure, we can ask to RAN4 chairman and secretary.
Others:

	CATT
	Issue 1-1-1: Whether scenario 1 and 3 are considered in R16?
Issue 1-1-2: Whether TDM intra-band con-current operation (scenario 2 and 4) can be introduced in R16?
No. The synchronization mechanism should be discussed based on coexistence study. Before doing the coexistence study, introducing them in Rel-16 is premature. So we prefer to postpone it to Rel-17.
Issue 1-1-3: Whether general and V2X RF core requirement apply respectively for UL TX slots and SL operation slots in case TDM intra-band concurrent operation?
Yes, we generally agree with this observation.
Issue 1-2-1: Whether this CR 9825 on introducing BS impact of NR V2X is needed for TS 38.104?
Yes.
Issue 1-2-2: Whether to introduce NR V2X frequency band and channel arrangement in TS 38.104? 
Yes. The main body of channel arrangement for NR V2X has been removed in the CR. Only to specify the frequency band and coexistence spurious emission in 38.104.
Issue 1-2-3: Whether to introduce co-existence spurious emission for ITS band n47?
Yes. Regardless of frequency band and co-existence spurious emission, it is just to follow the principle applied in LTE V2X. For co-existence spurious emission, 38.104 has already specified the requirements for band 47. Indeed, it should be also applied for band n47. If company objects this, the current specs 38.104 and 36.104 will be impacted.
Issue 1-2-4: If no consensus can be reached for this meeting, what kind of procedure can be taken about this sub-topic? Companies can add their options for this issue.
This topic is being discussed for five RAN4 meetings but without consensus. We respect the different views from companies. However, the issue is on high demand to be concluded in this meeting. We suppose the suggestions mentioned by LGE might be a good choice.

	Qualcomm
	Sub-topic 1-1 Licensed bands partially used for SL transmission
Issue 1-1-1: Whether scenario 1 and 3 are considered in R16?
Option 2 : As the coex and time alignment issues have not been resolved as yet it was decided in the last meeting that these scenarios would be deferred to Rel-17 (WF R4-2009166)
Issue 1-1-2: Whether TDM intra-band con-current operation (scenario 2 and 4) can be introduced in R16?
Option 2: It was agreed by a majority of the companies that licensed bands partially used for SL can be introduced on the condition that NR V2X UE can only support PC5 interface accessing the licensed bands partially used for SL transmission. However, it was further agreed that the entire feature of UE operations for licensed bands partially used for SL transmission for both TDM and FDM scenarios will be deferred to Rel-17 (WF R4-2009166)

Issue 1-1-3: Whether general and V2X RF core requirement apply respectively for UL TX slots and SL operation slots in case TDM intra-band concurrent operation?

Option 2: The RF requirements for UL TX and SL operation in a TDM scenario for intra-band concurrent operation should be studied further before attempting to use existing specifications for it. 
Sub-topic 1-2 BS impact of NR V2X
Issue 1-2-1: Whether this CR 9825 on introducing BS impact of NR V2X is needed for TS 38.104?
Option 1: Agree with CR9825 introducing NR V2X material into TS 38.104
Issue 1-2-2: Whether to introduce NR V2X frequency band and channel arrangement in TS 38.104?
Option 1: Yes frequency and channel arrangements in CR9825 should be introduced into TS38.104
Issue 1-2-3: Whether to introduce co-existence spurious emission for ITS band n47?
Option 1: Yes co-existence spurious emissions detailed in CR9825 for ITS band 47 should be introduced 
Issue 1-2-4: If no consensus can be reached for this meeting, what kind of procedure can be taken about this sub-topic? Companies can add their options for this issue.
Option 1: If no consensus can be reached at this meeting then it can be taken to the RAN plenary for further discussion.

	Xiaomi
	Thanks for all the comments. The paper is for discussion so there is no proposal in it. By listing the 4 different cases and give some initial analysis, we try to gather some opinions and to see whether we are on the same page. 
For issue 1-1-1 and 1-1-2, besides the agreement of WF (2009166) for example, whether the UE can receive DL and SL simultaneously? In our understanding, from RAN1 agreement, it is not allowed in R16. However, as the discussion will continue in R17, then this might change.
For issue 1-1-3, we see some companies agree with us some don’t. This can be a starting point for the requirement but of course we are not eager to settle down at this time.
Thanks!

	vivo
	Sub-topic 1-1 Licensed bands partially used for SL transmission
For sub-topic 1-1, it was agreed in the last meeting to defer the scenario licensed bands partially used for SL transmission to Rel-17 as many companies have mentioned. We can close this sub-topic in this meeting.
Sub-topic 1-2 BS impact of NR V2X
This sub-topic has been going on four RAN4 meetings. We support introducing this CR on BS impact of NR V2X for 38.101-4 and frequency bands information and co-existence spurious emission should be captured. If still no consensus was reached in this meeting, it can be taken to RAN plenary as LGE and Qualcomm suggested.

	Huawei, HiSilicon
	Issue 1-1-1: Whether scenario 1 and 3 are considered in R16?
Option 2, the scenarios can be further considered in Rel-17.
Issue 1-1-2: Whether TDM intra-band con-current operation (scenario 2 and 4) can be introduced in R16?
The synchronization mechanism is still not clear. The scenarios can be further considered in Rel-17.
Issue 1-1-3: Whether general and V2X RF core requirement apply respectively for UL TX slots and SL operation slots in case TDM intra-band concurrent operation?
In general this scenario is possible to be supported via TDM manner, but the sync mechanism as well as affected requirements should be further studied. 
Issue 1-2-4: If no consensus can be reached for this meeting, what kind of procedure can be taken about this sub-topic? Companies can add their options for this issue.
We would like to see the real concern on the introduction of BS impact.

	Ericsson
	Sub topic 1-2: BS impact of NR V2X
Most companies view is to follow the LTE spec, but there is no technical analysis on why the spurious emission protection is needed on LTE V2X, even though there are 4 meetings discussed on this issue. The technical argument on necessity of the such change in NR BS spec is not convincing.
The band n47 will be never implemented in BS and introducing this will cause the confusion of 3GPP spec. If RAN4 agree to introduce the additional spurious requirement to protect the NR V2X UE, the band number can be referred to 38.101 without introducing the new number.
If reason for adding the BS spurious emission requirement is to protect NR v2x UE, the same reasoning could apply to protect the other band NR UE. That is not what originally BS additional spurious requirement designed for. Additionally, the additional spurious emission requirement is optional which means BS no need to comply this if this is not a regulatory requirement.
 Would LGE clarify the regulatory requirement aspect to motive the additional spurious requirement? If this is missed before, it may be a good motivation on protection in BS.

According to RAN plenary decision NR V2X WI (SR in RP-200854), the core WI is completed (100%). Therefore there is NO exception sheet to add any new requirement. As the spurious requirement is a major change, it should not be treated as maintenance issue neither. Before the core WI was closed, there was no consensus to add these requirements in BS spec. Therefore the CR should be noted. 

	Futurewei
	Issue 1-1-1:  Option 2.   RAN4 sent LS (R4-2009150 and R4-1915985) partly answering the discussion, where we answered that scenario 1 and 3 are feasible but the frequency separation related analysis in later release. 
Issue 1-1-2:   Feasible, but I think the agreement is to do this in later release.
Issue 1-1-3:  Same as 1-1-2



 
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

	R4-2009825
Title: CR for TS 38.104, Introduce BS impact of NR V2X
	Huawei: Note 6 in Table 5.3.5-1 for n38 is not correct since NR Uu can also use that CBW.

	
	Ericsson: According to RAN plenary decision NR V2X WI (SR in RP-200854), the core WI is completed (100%). Therefore there is NO exception sheet to add any new requirement. As the spurious requirement is a major change, it should not be treated as maintenance issue neither. Before the core WI was closed, there was no consensus to add these requirements in BS spec. Therefore the CR should be noted.

	
	

	YYY
	Company A

	
	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
Licensed bands partially used for SL transmission
	According to the first round discussion, it was clarified that the scenario licensed bands partially used for SL transmission is deferred to R17. All the technical details for this scenario will be discussed in Rel-17.
Recommendations for 2nd round:
It is suggested to close the discussion for this sub-topic since we agreed to defer this scenario to R17. So we can focus on other remaining issues for NR V2X.

	Sub-topic #1-2 BS impact of NR V2X
	Following issues were brought up in the first round by some company:
· Whether introducing the bands for NR V2X for 38.104 would bring confusion.
· Clarify the regulatory requirement aspect to motive the additional spurious requirement.
· How to treat the spurious coexistence requirements since the core WI for NR V2X is 100% completed?
Recommendations for 2nd round:
Companies can bring technical arguments on the above issues to mitigate some company’s concerns.
Discuss what kind of procedure can be taken about this sub-topic, if no consensus can be reached for this meeting in the second round,
It is suggested to assign a WF to capture these issues and comments on the CR for BS impact of NR V2X. No need to assign a new tdoc number for CR 9825 since no consensus was reached on whether this CR is needed.



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

	#1
	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  

	R4-2009825
Title: CR for TS 38.104, Introduce BS impact of NR V2X
	
It can be noted since no consensus on whether this CR is needed.



Discussion on 2nd round (if applicable)
Since we all agree to defer the scenario licensed bands partially used for SL to Rel-17, it is suggested that sub-topic 1-1 will not be discussed in the second round. We can pay our attention to other remaining issues for NR V2X.
For the second round, our discussion will be focused on the following WF. Companies are encouraged to bring technical arguments on whether to introduce frequency bands and spurious coexistence requirements for NR V2X. If no consensus can be reached, further discussion is needed on how to proceed this issue. 
	Toc No.
	Title 
	Source

	R4-2011712
	WF on BS impact of NR V2X
	CATT



Commnets on the assigned WF
	Company
	Comments

	LGE
	Support WF from CATT Draft R4-2011712_WF on BS impact of NR V2X.pptx in draft folder.
Need gNB vendor feedback, if RAN4 do not specify the band n47, and co-existence spurious emission requirements in TS38.104.
UE vendor perspective, new system will be impact to the legacy V2X system in future deployment scenarios since gNB specification do not specify any V2X operation.

	Ericsson
	According to RAN plenary decision NR V2X WI (SR in RP-200854), the core WI is completed (100%). Therefore there is NO exception sheet to add any new requirement. As the spurious requirement is a major change, it should not be treated as maintenance issue neither.  The concern from both MCC work process and also the technical concern from 1st round are not addressed by WF. 

	[bookmark: _GoBack]Qualcomm
	In WF R4-2011712 we select the following:
· Option 1: To introduce the frequency band n47 for NR V2X in 38.104. 
· Option 1: To specify co-existence spurious emission requirement to protect V2X UE Rx in band 47. 
· Option 1: Decide whether or not to introduce BS impact in RAN plenary.


	Huawei
	· Whether or not to specify the frequency band n47 for NR V2X in 38.104
· Whether or not to specify co-existence spurious emission requirement in 38.104 for the protection of V2X UE Rx in band n47.
For the two issues listed in the WF, to move forward, we would like to propose specifying the frequency band n47 in the BS spec and no to specify the co-existence spurious emissions as a compromise.

	vivo
	We support Huawei’s proposal to only introduce NR V2X operating bands in TS 38.104 as a compromise.

	Ericsson
	The operating band in chapter 5.2 is normative requirement and n47 will not be implemented in BS, how to interpret this band if v2x Band n47 was added in 38.104?
5.2       Operating bands
NR is designed to operate in the operating bands defined in table 5.2-1 and 5.2-2.
In future, maybe more licensed band will be made available for V2x operation, why we add UE v2X band in hardware spec of BS while BS never to implement it? If BS schedule the v2X UE via Uu, all system parameter can be found in UE spec. Even the system parameter would be added in BS spec, it is just copy&paste from UE spec and creating unnecessary work in 3GPP RAN4 group.
As I commented in 2nd round, the WID is finalized 100%. The introducing the changes in 38.104 is major change and is not possible according MCC process.

	CATT
	For the band n47, it is clearly indicated in NOTE 4 that no network will be deployed in this band. Also the bandwidth is only applied to sidelink operation as explained in NOTE 6. With such notes, no confusion in BS specs will be foreseen from the perspective of BS vendors. The operating band of V2X is not expected to be blank in BS specs including 36.104 and 38.104. It is not advisable and reasonable to roughly get rid of the relation between SL UE and BS side in this manner.
Table 5.2-1       NOTE 4:   This band is an unlicensed band restricted to NR V2X operation. There is no expected network deployment in this band.
Table 5.3.5-1   NOTE 6:  For this bandwidth, it only applies for sidelink operation.
Your concern also affects 36.104 not only 38.104. In other words, the legacy feature already specified in 36.104 for LTE V2X will face large challenges if your proposal is justified. We do not see any difference here between LTE V2X and NR V2X. To a large extent, the approach adopted for LTE V2X and the content specified in 36.104 prove the justification of what proponents are doing here.
As for the system parameters, we do not think it is a simple copy-paste way between UE spec and BS spec. Instead, it is not a rare procedure in specification drafting.

	Ericsson
	What about the n38 which could be used for V2X and also BS licensed operation. In future there could be more bands could be available for UE V2X operation. Then the notes just growing without any meaning to BS.
There are also multi-standard BS spec and many testing spec, I think it may be wise not to do so in 3GPP RAN4.

	CATT
	At the current stage, we should not take the uncertain issues in future as arguments. The band n38 is already specified in the current BS spec like you mentioned, which is a different situation with n47. If you think the notes grow without meaning to BS, I assume your understanding might be that sidelink operation is absolutely independent with BS. It is not correct understanding from my side.

	Ericsson
	I did not say UE V2X operation independent totally from BS. BS can schedule V2X UE operating n47 via Uu as I mentioned below. But I do not think it relevant to the RF spec on BS.
If there any RF impact on BS identified in V2X Rel-17 WID, of course we could add the CR on 38.104. let us park this issue in Rel-16 as WID is finished. If companies still interested in identify BS RF impact due to V2X operation, we could add this later on. Till now, I did not see convincing technical analysis, most argument refer to LTE spec.
Currently n38 of entire band will be allocated to UE V2X dedicated operation,  so it is same situation for n47 which is dedicated for UE V2X operation?  

	CATT
	I think your major concern is spurious emission protection of V2X UE that we can compromise to exclude in Rel-16. What we have done here with coexistence protection matches well with the solution you proposed below. In our understanding, only introducing band n47 in BS spec might be a good choice given the current tough situation as it has no impact on RF requirements. By doing so, the operating band numbering will be complete. Other BS impact issues if any identified in Rel-17 can be added depending on future technical study.




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  

	R4-2011915
(Revised from R4-2011712)
WF on BS impact of NR V2X
	To be noted.

	R4-2011916 CR for TS38.104, Introduce BS impact of NR V2X.docx
	To be noted.
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