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Introduction
In this paper, RAN4 treats the remaining issues for 5G V2X UE in Rel-16. Also mainly deal with the SL_enh_part1 in Rel-17 for operating bands, system parameters, and UE transmitter/Receiver requirements for SL enhancement including 5G V2X enhancement and Public safety using PC5 operation.

The provided technical docs list of email discussion are shown in Reference in the end of the paper.
Candidate target of email discussion for 1st round is listed as follows.
· 1st round: Discuss A-MPR requirements to meet the FCC regulatory requirements in n47 for 5G V2X RF maintenance. Also, RAN4 treats the n14 coexistence evaluation to protect B13 and legacy n14 system for in-coverage NW scenarios.
· Topic #1: Maintenance of 5G V2X UE
· Sub-Topic #1-1: Update of A-MPR for FCC regulation with  NS_52
· Sub-Topic #1-1-1: Discussion paper from Huawei (10400) & LGE (12843)
· Sub-Topic #1-1-2: Draft CR from Huawei (13411)
· Sub-Topic #1-2: Correction CR for 5G V2X UE
· Sub-Topic #1-2-1: Draft CR from LGE (12888)
· Topic #2: SL enhancements
· Sub-Topic #2-1: Coexistence evaluation for PS operation in licensed band 
· Sub-Topic #2-1-1: Protection of B13/n13 UE by n14 PS operation with PC1/PC3
· Sub-Topic #2-1-2: Protection of legacy n14 Uu system in in-coverage NW scenarios
· Sub-Topic #2-2: System parameters 
· Sub-Topic #2-2-1: Channel raster & Sync. raster
· Sub-Topic #2-3: SL enh. RF requirements 
· Sub-Topic #2-3-1: Pcmax definition for SL Enhancement UE
· Sub-Topic #2-3-2: REFSENS requirements

· 2nd round: The following issues will be further discussed 
· TBA

	Tdoc number
	Title
	Source

	R4-211xxxx
	
	

	R4-211xxxx
	
	



1 Topic #1: Maintenance of 5G V2X UE
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary

	T-doc number
	Company
	Proposals / Observations

	R4-2110400
	Huawei
	Observation 1: The specified emissions limits in FCC regulation are not what RAN4 specified in clause 6.5E.2.3.2 from TS 38.101-1.
Observation 2: Currently, there is no 40MHz ITS spectrum allocation based on FCC regulatory.
Proposal 2: Companies are encouraged to further check the FCC regulation. It’s up to RAN4 how to address this mismatching issue.


	R4-2112843
	LGE
	In FCC, they allocated the 30MHz frequency range (5895~5925MHz) for vehicular system as shown in Figure 1 [1].
[image: ]
Figure 1. 5.9GHz ITS/Unlicensed band
Current FCC regulation in 90.381 for C-V2X emission limits
[image: ]
Proposal 1: RAN4 would update A-MPR requirements based on current FCC emission limits. And revise the A-SEM requirements by NS_52 in Section 6.5E.2.3.2 in TS38.101-1. 

Proposal 2: For A-MPR simulation campaign, RAN4 can complete the A-MPR issue until RAN4 #101-e meeting.

	R4-2112888
	LGE
	CR to modify some editorial correction as follow
· Editorial correction of SL MIMO in maximum output power
· For inter-band con-current V2X operation, SL can operated in licensed band not n47. So update the related RF requirements.
· Update reference FRC Tables for REFSENS

	R4-2113411
	Huawei
	Based on the latest FCC regulation, the ITS operation using C-V2X technology is in frequency range 5895~5925 instead of 5865~5905. So remove ASEM requirements for NS_52.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Based on provided contributions, RAN4 mainly treats A-MPR requirements based on FCC regulatory requirements by NS_52 in 1st round.
· Sub-Topic #1-1: Update of A-MPR for FCC regulation with NS_52
· Sub-Topic #1-1-1: Discussion paper from Huawei (10400) & LGE (12843)
· Sub-Topic #1-1-2: Draft CR from Huawei (13411)
· Sub-Topic #1-2: Correction CR for 5G V2X UE
· Sub-Topic #1-2-1: Draft CR from LGE (12888)

1.1.1 Sub-topic #1-1
Sub-topic description: Update of A-MPR for FCC regulation with NS_52
Open issues and candidate options before e-meeting:
Issue 1-1-1: Is it acceptable to update A-MPR and A-SEM requirements considering current spurious emission limits in 90.381 in FCC regulations in unlicensed ITS spectrum (n47)?
· Proposals
· Option 1: Yes, RAN4 update A-MPR and A-SEM requirements with current spurious emission limits in 90.381 in FCC regulation
· Option 2: No.
· Recommended WF
· Option 1

Issue 1-1-2: Based on draft CR (R4-2113411) by Huawei, RAN4 can remove all A-MPR and A-SEM requirements by NS_52
· Proposals
· Option 1: Yes, RAN4 can remove the related RF requirements at this meeting.
· Option 2: No, RAN4 can still keep the related RF requirements and they will be replaced by updating A-MPR and A-SEM requirements at Nov. RAN4 #101-e meeting.
· Recommended WF
· TBA

1.1.2 Sub-topic #1-2
Sub-topic description: Correction CR for 5G V2X UE
Open issues and candidate options before e-meeting:
Issue 1-2-1: Are the proposed contents in Draft CR (R4-2112888, LGE) acceptable?
· Proposals
· Option 1: Allow the proposed contents based on the reason for changes.
· Editorial correction of SL MIMO in maximum output power
· For inter-band con-current V2X operation, SL can be operated in a licensed band, not n47. So update the related RF requirements.
· Update reference FRC Tables for REFSENS
· Option 2:  Further check the detailed contents. And further discuss in 2nd round
· Recommended WF
· TBA.

Companies views’ collection for 1st round 
1.1.3 Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 1-1: Update of A-MPR for FCC regulation with NS_52
Issue 1-1-1: Is it acceptable to update A-MPR and A-SEM requirements considering current spurious emission limits in 90.381 in FCC regulations in unlicensed ITS spectrum (n47)?

	Company
	Comments

	CATT
	Option 1.

	LGE
	Option 1

	Huawei
	Option 1.

	vivo
	We suggest to check with FCC, then go with Option 1. FCC only allocate 30MHz in total for V2X. However, 40MHz is defined in the spec, which is from the demand for 5GAA. This mismatching issue, will also have an impact the channel bandwidths for V2X, too. We need to check this issue with FCC first.
LGE : what is check point in FCC? LGE and Huawei shared the current FCC regulation. It is not aligned with current 3GPP specification.

	Qualcomm
	Option2: No. From our understanding the spurious emissions limits in 90.381 are currently only a proposal and may change. We suggest waiting until these spurious emissions specs are finalized before updating the A-MPR and A-SEM requirements.
LGE: When we expect to finalize the FCC regulation? This is Rel-16 Specification, currently RAN4 treat Rel-17 SL enh WI that will be completed in 6 months.

	OPPO
	If limits still under discussion in FCC, then need to wait.



Issue 1-1-2: Based on draft CR (R4-2113411) by Huawei, RAN4 can remove all A-MPR and A-SEM requirements by NS_52
	Company
	Comments

	CATT
	OK with both options.

	LGE
	Prefer option 2 since if RAN4 remove the A-MPR and A-SEM for FCC regulation, then it can be misunderstood that there was no additional emission requirements in US. Or TBD is not good approach for 5G V2X UE in Rel-16 specification. So we prefer replace the specification in November meeting.

	Huawei
	[bookmark: OLE_LINK1]Option 1. RAN4 can’t leave the incorrect ASEM requirements in current specification. A-SEM for FCC isn’t suitable to derive AMPR requirements directly. It’s too ambitious that RAN4 can specify ASEM and AMPR requirements together in RAN4#101.

	vivo
	Option 2. This change request can wait after we check with FCC.

	Qualcomm
	Option 3: We do not mind removing the RF requirements for NS_52 at this meeting. However, we do not think the new spurious emissions specs for NS_52 are final. So we feel that we should wait for them to be finalized before attempting to generate new A-MPR numbers for NS_52.

	
	


 

Sub topic 1-2: Correction CR for 5G V2X UE
Issue 1-2-1: Are the proposed contents in Draft CR (R4-2112888, LGE) acceptable?
	Company
	Comments

	CATT
	Support this CR.

	LGE
	Option 1. Support this CR 

	vivo
	OK with this CR.

	Qualcomm
	Option 1: ok with CR



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

	R4-2112888
	vivo: OK with this CR.

	
	Company B

	
	…

	R4-2113411
	Vivo: This change request can wait after we check with FCC.

	
	Company B

	
	…



Summary for 1st round 
1.1.5 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:
Update of A-MPR for FCC regulation with NS_52
	Issue 1-1-1: Is it acceptable to update A-MPR and A-SEM requirements considering current spurious emission limits in 90.381 in FCC regulations in unlicensed ITS spectrum (n47)?
In 1st round, RAN4 discussed the current 5G V2X requirmeents is not aligned with FCC regulation since only 30MHz is available in US. It was discussed from May 2021. In May meeting, RAN4 agreed to wait and check the FCC regulation until this meeting. But proponent of A-SEM(in FCC) in Rel-16 did not provide any document to explain the current action in FCC. As moderator, propose as follow
- Candidate options
· Option 1: RAN4 update A-MPR and A-SEM requirements based on the current spurious emission limits in 90.381 in FCC regulation. 
· Option 2: RAN4 still wait to finalize FCC regulation. Keep the current 3GPP specification when the revised regulation will be released.
TBA
- Tentative Agreements: 
TBA
- Recommendations for 2nd round: 
TBABased on the candidate two options, RAN4 can further discuss in 2nd round.


	
	Issue 1-1-2: Based on draft CR (R4-2113411) by Huawei, RAN4 can remove all A-MPR and A-SEM requirements by NS_52
This CR is related in Issue 1-1-1. If RAN4 make consensus with option 1 in issue 1-1-1, then follow options will be discussed in 2nd round. But Option2 is chosen in Issue 1-1-1, then this discussion is not necessary.
- Candidate options
· Option 1: RAN4 can remove the related RF requirements at this meeting.
· Option 2: RAN4 can still keep the related RF requirements and they will be replaced by updating A-MPR and A-SEM requirements at Nov. RAN4 #101-e meeting.
TBA
- Tentative Agreements: 
TBA
- Recommendations for 2nd round: 
TBAAccording to Issue 1-1-1 decision, RAN4 can further discuss above two options.


	Sub-Topic#1-2: 
Correction CR for 5G V2X UE 

	Issue 1-2-1: Are the proposed contents in Draft CR (R4-2112888, LGE) acceptable and reasonable?
In 1st round all companies support the draft CR for 5G V2X maintenance. So it can be ageed.
- Candidate options
TBA
- Tentative Agreements: 
The Draft CR will be agreed and shadowing CR will be provided.
TBA
- Recommendations for 2nd round: 
Completed.TBA




1.1.6 CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2112888
	The Draft CR will be endorsed.

	R4-2112892
	Mirror CR of R4-2112888 for Rel-17. Mirror CR will be provided in 2nd round.

	R4-2113411
	Pending the decision. It will be further discussed in 2nd round. 

	R4-2113412
	Mirror CR of R4-2113412 for Rel-17. It is depend on the decision of mother CR (R4-2113411)

	
	



Discussion on 2nd round (if applicable)
1.1.7 Open issues (if applicable)
Sub topic 1-1: Update of A-MPR for FCC regulation with NS_52
Issue 1-1-1: Is it acceptable to update A-MPR and A-SEM requirements considering current spurious emission limits in 90.381 in FCC regulations in unlicensed ITS spectrum (n47)?
· Option 1: RAN4 update A-MPR and A-SEM requirements based on the current spurious emission limits in 90.381 in FCC regulation. 
· Option 2: RAN4 still wait to finalize FCC regulation. Keep the current 3GPP specification when the revised regulation will be released.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



Issue 1-1-2: Based on draft CR (R4-2113411) by Huawei, RAN4 can remove all A-MPR and A-SEM requirements by NS_52
This CR is related in Issue 1-1-1. If RAN4 make consensus with option 1 in issue 1-1-1, then follow options will be discussed in 2nd round. But Option2 is chosen in Issue 1-1-1, then this discussion is not necessary.

· Option 1: RAN4 can remove the related RF requirements at this meeting.
· Option 2: RAN4 can still keep the related RF requirements and they will be replaced by updating A-MPR and A-SEM requirements at Nov. RAN4 #101-e meeting.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	



1.1.8 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 

2 Topic #2: SL enhancements UE
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2111940
	CATT
	TP on sync raster for SL licensed band
1. Duplexer mode for n79 is changed from TDD to HD in Table 7.1.1-1
2. Synchronization raster in session 7.3.2 was changed as follow
The synchronization raster defined in sub-clause 5.4.3 in TS 38.101-1 is applied to each licensed operating band for NR SL enhancement.


	R4-2111941
	CATT
	TP on REFSENS for SL enhancement
Observation 1: Uu REFSENS requirements of band n14 are more relaxed (3dB higher) than those of other bands (e.g. band n1). The downlink operating band of band n14 does not have an adequately large separation (20MHz spacing) from uplink operating band so that REFSENS should be degraded to compensate self-interference between uplink transmission and downlink reception within band n14.
Observation 2: SL REFSENS for band n14 (without degradation) are more relaxed than Uu REFSENS for band n1 (without degradation).
Proposal 1: To adopt the principle defined in TR 38.886 and to specify SL REFSENS for band n14 in Table 3.
	NR Operating band / SCS / Channel bandwidth / Duplex-mode

	V2X Band
	SCS
kHz
	5MHz
(dBm)
	10MHz
(dBm)
	20MHz
(dBm)
	30MHz
(dBm)
	40MHz
(dBm)
	Duplex Mode

	n14
	15
	TBD-99.0
	TBD-96.5
	
	
	
	FDD

	
	30
	
	TBD-96.1
	
	
	
	

	
	60
	
	
	
	
	
	




	R4-2112842
	LGE
	TP on updating REFSENS requirements for NR SL enhancement
Proposal 1: RAN4 can reuse the REFSENS requirements of NR UE for NR V2X UE when the operating band has narrow UL-DL frequency gap (up to 50MHz frequency gap). 
[image: ]

Proposal 2: For the number of RB size for REFSENS of SL enhancement UE in sidelink Tx configuration, RAN4 can choose a RB size from uplink configuration for NR UE that is close to the allowed LCRB allocation.
	NR Operating band / SCS / Channel bandwidth / Duplex-mode

	V2X Band
	SCS
kHz
	5MHz
(dBm)
	10MHz
(dBm)
	20MHz
(dBm)
	30MHz
(dBm)
	40MHz
(dBm)
	Duplex Mode

	n14
	15
	-97.0TBD
	-93.8TBD
	
	
	
	HFDD

	
	30
	
	-94.1TBD
	
	
	
	

	
	60
	
	
	
	
	
	




	R4-2111942
	CATT
	On coexistence evaluation necessity in band n14
 This Tdoc is not available

	R4-2112606
	Xiaomi
	On channelization for licensed and un-licensed band
 This Tdoc is not available

	R4-2112767
	LGE
	TR38.785 v0.3.0 TR update for SL enh. In Rel-17
It will be reserved to capture the all approved TPS and WF in this meeting

	R4-2112840
	LGE
	Consideration on NR PS and LTE PS different point for n14 SL enhancement coexistence study perspective
Observation 1: LTE PS UE already considered with PC1 and PC3 operation whether protect adjacent carrier such as B13 UE and legacy LTE system or not.
Observation 2: RAN4 did not consider OLPC scheme for coexistence evaluation in ProSe WI. But most general assumption will be reused for coexistence evaluation.
Observation 3: For the NR PS UE operation perspective in n14, RAN4 consider same coexistence scenarios in Figure 1.
[image: ]
Figure 1. Coexistence scenarios between LTE UE (B13) and LTE PS UE (B14)
Observation 4: OLPC scheme will be mitigate the interference problem between legacy system and new NR PS operation.

Also RAN1 allowed the power control schemes for NR SL operation as follow
1) OLPC is applied by based on SL pathloss in unlicensed band
2) OLPC is applied by based on DL pathloss or SL pathloss in licensed band
3) There was no power control scheme if SL-PowerControl-r16 field is not signaled.
Observation 5: Based on RAN1/RAN2 specification, the worst scenario is to consider no power control scheme in NR public safety operation for SL enhancement WI.

Proposal 1: Based on above observation, RAN4 do not need the additional coexistence evaluation in n14 to protect band 13 UE and LTE/NR legacy system.


	R4-2112990
	vivo
	Discussion on coexistence evaluation necessity in n14
Proposal 1: To decide whether PC1 should be supported in band n14 for SL transmission before we conclude the coexistence studies in band 14.

Observation 1: In LTE ProSe, there is no additional requirements defined in band 14 for the protection of band 13 UE.

Proposal 2: No need to perform additional co-existence evaluation to protect band 13.

Proposal 3: NR PS operation in in-coverage scenario can be allowed in band n14 without additional coexistence evaluation with legacy LTE/NR system.


	R4-2114337
	Ericsson
	CR on NR V2X Pcmax in TS38.101-1 in Rel-17
Adding the associated serving cell and IE P-Max in Pcmax formula in 6.2E.4.1
-	For the total transmitted power PCMAX,PSSCH/PSCCH , PEMAX,c is the value given by IE P-Max for serving cell c, defined by [7], when UE is associated with a serving cell on the NR V2X carrier; PEMAX,c is the value given by IEsl-maxTxPower, defined by TS 38.331, when the UE is not associated with a serving cell on the NR V2X carrier .


	R4-2114335
	Ericsson
	Coexisting simulation assumption for public safety UC and protection of B13


Figure 1: Network configuration for the sidelink carrier/BWP and Uu carrier/BWP

Proposal-1: RAN4 discuss if the configuration (c ) or (d) in Figure 1 should be considered in sidelink n14 coexisting with B13 scenario without power control.
Proposal-2: RAN4 further discuss the  potential differences listed above between NR  V2X and  LTE ProSe for public safety service and conclude whether or not  the coexisting simulation  conclusion could apply to the NR v2x also
Candidate different points
1. The SINR table is different with LTE and NR; should discuss if the SINR to throughput table are similar between LTE and NR V2X.
2.  There is no power control used in TR 36.843, while power control is defined in NR V2X when configured as one BWP in serving cell;
3.   The D2D RB allocation is 2  RB in TR 36.843,   should discuss if it could be the same for NR V2X considering the  traffic model
4. Check the ACIR model is the same with NR V2X UE in TR 36.843.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Based on provided contributions, RAN4 mainly treats n14 coexistence evaluation to protect B13 and legacy n14 system for in-coverage NW scenarios. Also, RAN4 discusses the detailed general parameters (operating bands, system parameters, operating channel BWs ) and UE RF Tx/Rx requirements for SL enhancement UE.
· Topic #2: SL enhancements
· Sub-Topic #2-1: Coexistence evaluation for PS operation in licensed band 
· Sub-Topic #2-1-1: Protection of B13/n13 UE by n14 PS operation with PC1/PC3
· Sub-Topic #2-1-2: Protection of legacy n14 Uu system in in-coverage NW scenarios
· Sub-Topic #2-2: System parameters 
· Sub-Topic #2-2-1: Channel raster & Sync. raster
· Sub-Topic #2-3: SL enh. RF requirements 
· Sub-Topic #2-3-1: Pcmax definition for SL Enhancement UE
· Sub-Topic #2-3-2: REFSENS requirements

2.1.1 Sub-topic #2-1
Sub-topic description: Coexistence evaluation for PS operation in licensed band
Open issues and candidate options before e-meeting:
Issue 2-1-1: Protection of B13/n13 UE by n14 PS operation with PC1/PC3
· Proposals
· Option 1: Based on LTE ProSe coexistence evaluation results, RAN4 does not need to consider the additional coexistence evaluation to protect B13/n13 UE.
· Option 2: RAN4 needs to consider the additional coexistence evaluation to protect B13/n13 UE.
· Recommended WF
· TBA

Issue 2-1-2:  Protection of legacy n14 Uu system in in-coverage NW scenarios
· Proposals
· Option 1: Based on LTE ProSe coexistence evaluation results, RAN4 does not need to consider the additional coexistence evaluation to protect the legacy n14 Uu system in in-coverage NW scenarios.
· Option 2: RAN4 needs to consider the additional coexistence evaluation to protect the legacy n14 Uu system in in-coverage NW scenarios.
· Recommended WF
· TBA

2.1.2 Sub-topic #2-2
Sub-topic description: System parameters
Open issues and candidate options before e-meeting:
Issue 2-2-1: Channel raster & Sync. raster
· Proposals
· Option 1: TP(R4-2111940, CATT) for synchronization raster contents are fine in a licensed band based on agreed WF (R4-2108001) at the last RAN4 meeting.
· Option 2:  Keep the original contents for sync. raster
· Recommended WF
· Option1 is agreeable.

2.1.3 Sub-topic #2-3
Sub-topic description: SL enh. RF requirements
Open issues and candidate options before e-meeting:
Issue 2-3-1: Pcmax definition for SL Enhancement UE
· Proposals
· Option 1: Based on Draft CR (R4-2114337, Ericsson), RAN4 allows to define the additional Pemax which is given by serving cell c for SL enh. UE in a licensed band. 
· Option 2: Further discuss whether define the additional Pemax which is given by serving cell c for SL enh. UE in a licensed band or not.
· Recommended WF
· TBA

Issue 2-3-2:  REFSENS requirements
· Proposals
· Option 1: Based on TP (R4-2111941, CATT), RAN4 follow the REFSENS equation in TR38.886 to derive REFSENS requirements for SL enh UE in FDD band.
· Option 2: Based on TP (R4-2112842, LGE), RAN4 reuse the REFSENS requirements and configuration of NR UE for SL enh UE in a specific FDD band which has a narrow UL-DL frequency gap (up to 50MHz).
· Recommended WF
· TBA

Companies views’ collection for 1st round 
2.1.4 Open issues 
One of the two formats, i.e. either example 1 or 2 can be used by moderators.
Sub topic 2-1: Coexistence evaluation for PS operation in licensed band
Issue 2-1-1: Protection of B13/n13 UE by n14 PS operation with PC1/PC3
	Company
	Comments

	CATT
	Prefer Option 1.

	EAB
	It is difficult to reach directly the conclusion without some discussion on the coexisting simulation assumption difference as indicated in previous meeting WF. In our paper, we think the network configuration for the NR SL needs to be clarified as there are two cases where NR SL has no associated cell and thus there is no OLPC control. If such network configuration would be allowed, the coexisting simulation should be done and option 2 should be preferable. Another discussion point is how much different between NR SINR- throughput table and LTE SINR -throughput table, if the difference is minor and network operator confirm the configuration ( case c and d ) not supported, we think option 1 would be ok.

	LGE
	Option 1, If RAN4 consider worst coexistence evaluation scenarios, it is almost same as LTE D2D coexistence scenarios. So RAN4 do not need to additional coexistence evaluation to protect B13/n13.
The different between NR SINR and LTE SINR is quite small based on difference between NR V2X and LTE V2X in Rel-16. In D2D coexistence, RAN4 already considered no OLPC as worst scenarios. It is same between LTE D2D and NR PS scenarios.

	Huawei
	Tend to agree with Ericssion. Some discussion and clarification is still needed before RAN4 confirms that there is no issue for the co-existence cases.

	vivo
	Option 1.

	Qualcomm
	Option 1: 

	OPPO
	E/// and HW comment is valid. And comparison is needed before conclusion is made.



Issue 2-1-2:  Protection of legacy n14 Uu system in in-coverage NW scenarios
	Company
	Comments

	CATT
	Prefer Option 1.

	EAB
	Situation here is similar with the sissue 2-1-1, however, there is no PC considered and thus from OLPC point of view, the LTE coexisting provide a worst case simulation. There are still some coexisting simulation difference identified in our paper, for example , the NR SL SINR- throughput table, the #RB for the public safety etc, if such difference could be regarded as minor factors, the conclusion will be option 1, or if the such difference in simulation assumption would be major, the option 2 would be needed.

	LGE
	Option 1. If RAN4 consider worst coexistence evaluation scenarios, it is almost same as LTE D2D coexistence scenarios. So RAN4 do not need to additional coexistence evaluation to protect legacy system in n14 in in-NW scenarios.

	Huawei
	Tend to agree with Ericssion. 

	vivo
	Option 1.

	Qualcomm
	Option 1



Sub topic 2-2: System parameters
Issue 2-2-1: Channel raster & Sync. raster
	Company
	Comments

	CATT
	Support option 1. Option 1 is derived based on the agreed WF (R4-2108001).

	LGE
	Option 1

	Xiaomi
	Option 1.

	Huawei
	Option 1.

	vivo
	One comment: For the following change, does this mean the sync raster for the licensed bands apply for the frequency location of S-SSB?
The synchronization raster defined in subclause 5.4.3 in TS 38.101-1 is applied to each licensed operating band for NR SL enhancement.

	Qualcomm
	Option 1



Sub topic 2-3: SL enhancement RF requirements
Issue 2-3-1: Pcmax definition for SL Enhancement UE
	Company
	Comments

	CATT
	Support option 1.

	EAB
	Option 1. The associated cell is valid configuration specified in OLPC in RAN1 specificaiton. Seems removing it in RAN4 specificaiton is not properly and spefications will break.

	LGE
	Option 1

	Xiaomi
	Option 1.

	Huawei
	Option 2. We think Pemax should use the IE specifically defined for SL, however, to consider both in coverage and out-of-coverage scenarios, the ambiguous term of serving cell could be removed. 

	vivo
	In email thread [136], Issue 3-2 configured output power for intra-band con-current operation relates to the issue here. We can discuss them together.



Issue 2-3-2:  REFSENS requirements
	Company
	Comments

	CATT
	Support option 1. REFSENS in Option 1 is derived based on general principle defined in 38.886.
For Band n14, SL is operated in uplink resource with half duplex mode so that there is no simultaneous Tx/Rx. Uu reference sensitivity is actually degraded to compensate self-interference between simultaneous Tx/Rx. But SL has a different case and Uu REFSENS should not be directly reused.

	EAB
	Option 1, Agree with CATT. HD-FDD mode has no TX leakage to receiver thus REFSENS should be improved. 

	LGE
	Prefer option 2. n14 V2X UE have same Duplexer as n14 legacy UE. So duplexer performance for islolation perspective in n14 receiving frequency is same.

	Huawei
	Option 1. Agree with the explanation by CATT.

	vivo
	Prefer Option 1.

	Qualcomm
	Option 3: REFSENS requirements for n14 should follow the NR Uu values. If other Uu bands are introduced in the future the REFSENS for those bands should be looked at on a case by case basis. We do not agree with tightening the SLREFSENS in n14 compared to values for Uu due to RX only operation without a detailed budget showing this to be feasible. Also, according to the latest coexistence scenario there is a possibility that PS does not operate in isolation in band n14,  other UEs in close proximity that are both transmitting and receiving may also be present in the n14 band that could potentially interfere with the PS receivers.

	CHTTL
	Suggest to focus on REFSENS for n14 only, cuz some of the options/ proposals seems a little bit generic to other bands.

	AT&T
	Option 1. We agree with CATT that band n14 SL REFSENS should not consider degradation to compensate for self-interference due to simulataneous Tx/Rx. In fact, for LTE ProSe case, REFSENS for SL operation was also better than Uu REFSENSE.



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

	R4-211940
	Company A

	
	Company B

	
	…

	R4-211941
	Qualcomm: Do not agree.  N14 REFSEN values should be the same as the n14 Uu REFSENS values

	
	Company B

	
	…

	R4-2112767
	TR38.785 v0.3.0 TR update for SL enh. In Rel-17
It will be reserved to capture all approved TPs and WFs in this meeting

	R4-2112842
	 Qualcomm: We do not agree with this TP. We do not know why there is a distinction between narrow and wide Ul-DL gap. We think that the n14 values for Uu REFSENS can be reused for n14 SL and other bands can be discusses on a case by case basis.
LGE: to QC, the TP content is only focus on the generalized REFSENS for candidate FDD band for SL operation. We can remove the generalized contents and focus on n14 NR PS UE. This is aligned with QC intentsion. 

	
	Company B

	
	…

	R4-2114337
	Company A

	
	Company B

	
	…



Summary for 1st round 
2.1.6 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#2-1:
Coexistence evaluation for PS operation in licensed band
	Issue 2-1-1: Protection of B13/n13 UE by n14 PS operation with PC1/PC3
In 1st round, RAN4 discussed whether the NR PS n14 UE protect legacy B13/n13 UE or not. Some companies (4) prefer to reuse the coexistence evaluation of LTE D2D coexistence results since PC1/3 D2D UE was analyzed to protect the adjacent carrier. And some companies (3) prefer to further clarify to conclude coexistence evaluation necessity.  So, propose three options as following 

- Candidate options
· Option 1: Based on LTE ProSe coexistence evaluation results, RAN4 does not need to consider the additional coexistence evaluation to protect B13/n13 UE.
· Option 2: Further discuss the difference between LTE Prose coexistence parameters and assumtpions and NR PS operating. Based on RAN4 discussion, RAN4 conclude whether coexistence simulation is needed or not in this meeting.
TBA
- Tentative Agreements: 
TBA
- Recommendations for 2nd round: 
Based on two candidate options, RAN4 can further discuss whether the additional coexistence evaluation is needed to protect B13/n13 UE or not.
TBA


	
	Issue 2-1-2:  Protection of legacy n14 Uu system in in-coverage NW scenarios
In 1st round, RAN4 discussed whether the NR PS n14 UE protect legacy B14/n14 system or not. Some companies (4) prefer to reuse the coexistence evaluation of LTE D2D coexistence results since PC1/3 D2D UE was analyzed to protect the adjacent carrier. And some companies (2) prefer to further clarify to conclude coexistence evaluation necessity.  So, propose three options as following 

- Candidate options
· Option 1: Based on LTE ProSe coexistence evaluation results, RAN4 does not need to consider the additional coexistence evaluation to protect the legacy n14 Uu system in in-coverage NW scenarios.
· Option 2: Further discuss the difference between LTE Prose coexistence parameters and assumtpions and NR PS operating. Based on RAN4 discussion, RAN4 conclude whether coexistence simulation is needed or not in this meeting.
TBA
- Tentative Agreements: 
TBA
- Recommendations for 2nd round: 
Based on two candidate options, RAN4 can further discuss whether the additional coexistence evaluation is needed to protect legacy B14/n14 system or not in in-NW coverage.TBA


	Sub-Topic#2-2: 
System parameters 
	Issue 2-2-1: Channel raster & Sync. raster
In 1st round, most companies (6) support the TP(R4-2111940, CATT). One claraification point is that the sync raster for the licensed bands apply for the frequency location of S-SSB?

- Candidate options
· Option 1: The Sync. raster of SL operation in licensed bands will be applied for the frequency location of S-SSB of SL operation.
· Option 2: Need further discuss the Sync. raster of frequency location in licensed bands.
TBA
- Tentative Agreements: 
· TP(R4-2111940, CATT) for synchronization raster contents are fine in a licensed band based on agreed WF (R4-2108001) at the last RAN4 meeting.
TBA
- Recommendations for 2nd round: 
In 2nd round, the TP content will be further check based on the RAN4 discussionTBA


	Sub-topic#2-3:
SL enh. UE RF requirements
	Issue 2-3-1: Pcmax definition for SL Enhancement UE
In 1st round, most companies (4) support the Draft CR(R4-2114337, Ericsson). But one company want to need further discussion whether define the additional Pemax which is given by serving cell c for SL enh. UE.  So RAN4 can further discuss the Pcmax for SL enh. UE. 

- Candidate options
· Option 1: Based on Draft CR (R4-2114337, Ericsson), RAN4 allows to define the additional Pemax which is given by serving cell c for SL enh. UE in a licensed band. 
· Option 2: Further discuss whether define the additional Pemax which is given by serving cell c for SL enh. UE for SL enh. UE and intra-band V2X con-current V2X UE in a licensed band or not.
TBA
- Tentative Agreements: 
TBA
- Recommendations for 2nd round: 
In 2nd round, RAN4 can further discuss how to define the Pcmax in licensed band. It will be also related in intra-band V2X con-current operation UE in a licensed band.TBA


	
	Issue 2-3-2:  REFSENS requirements
In 1st round, most companies (5) support to reuse the 5G V2X REFSENS equation in TR38.886. but 2 companies propose to reuse REFSENS of NR Uu band.
- Candidate options
· Option 1: For n14 NR PS UE, RAN4 follow the REFSENS equation in TR38.886 to derive REFSENS requirements for SL enh UE in FDD band.
· Option 2: For n14 NR PS UE, RAN4 reuse the REFSENS requirements and configuration of NR UE for SL enh UE.
TBA
- Tentative Agreements: 
TBA
- Recommendations for 2nd round: 
Based on above two candidate options, RAN4 can further discuss how to define the n14 PS UE’ REFSENS requirements.TBA




2.1.7 CRs/TPs
Moderator tries to summarize discussion status for 1st round and provides recommendation on CRs/TPs Status update
Note: The tdoc decisions shall be provided in Section 3 and this table is optional in case moderators would like to provide additional information. 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2111940
	Need to revised TP to address the sync. raster of SL UE in the licensed bands apply for the frequency location of S-SSB. It will be addressed in issue 2-2-1.

	R4-2111941
	Pending the decision. It will be further discussed in issue 2-3-2 in 2nd round.

	R4-2112767
	TR will be treated in 2nd round to capture the all approved TPs in this meeting

	R4-2112842
	Pending the decision. It will be further discussed in issue 2-3-2 in 2nd round.

	R4-2114337
	Pending the decision. It will be further discussed in issue 2-3-1 in 2nd round.



Discussion on 2nd round (if applicable)
2.1.8 Open issues (if applicable)
Sub-topic description: Coexistence evaluation for PS operation in licensed band
Issue 2-1-1: Protection of B13/n13 UE by n14 PS operation with PC1/PC3
· Option 1: Based on LTE ProSe coexistence evaluation results, RAN4 does not need to consider the additional coexistence evaluation to protect B13/n13 UE.
· Option 2: Further discuss the difference between LTE Prose coexistence parameters and assumtpions and NR PS operating. Based on RAN4 discussion, RAN4 conclude whether coexistence simulation is needed or not in this meeting.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Issue 2-1-2:  Protection of legacy n14 Uu system in in-coverage NW scenarios
· Option 1: Based on LTE ProSe coexistence evaluation results, RAN4 does not need to consider the additional coexistence evaluation to protect the legacy n14 Uu system in in-coverage NW scenarios.
· Option 2: Further discuss the difference between LTE Prose coexistence parameters and assumtpions and NR PS operating. Based on RAN4 discussion, RAN4 conclude whether coexistence simulation is needed or not in this meeting.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Issue 2-2-1: Sync. raster of SL operation in licensed band
· Option 1: The Sync. raster of SL operation in licensed bands will be applied for the frequency location of S-SSB of SL operation.
· Option 2: Need further discuss the Sync. raster of frequency location in licensed bands.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Issue 2-3-1: Pcmax definition for SL Enhancement UE
· Option 1: Based on Draft CR (R4-2114337, Ericsson), RAN4 allows to define the additional Pemax which is given by serving cell c for SL enh. UE in a licensed band. 
· Option 2: Further discuss whether define the additional Pemax which is given by serving cell c for SL enh. UE for SL enh. UE and intra-band V2X con-current V2X UE in a licensed band or not.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	



Issue 2-3-2:  REFSENS requirements
· Option 1: For n14 NR PS UE, RAN4 follow the REFSENS equation in TR38.886 to derive REFSENS requirements for SL enh UE in FDD band.
· Option 2: For n14 NR PS UE, RAN4 reuse the REFSENS requirements and configuration of NR UE for SL enh UE.

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.1.9 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 

3 Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on FCC regulation requirements for 5G V2X service
	Huawei
	

	WF on n14 coexistence evaluation for NR PS UE
	Ericsson
	

	WF on Pemax definition and NR PS REFSENS in licensed band
	LGE
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2112843
	Consideration on A-SEM requirements by NS_52 based on FCC regulation
	LG Electronics France
	To be noted
	

	R4-2112888
	Draft CR for correction of 5G V2X UE RF requirements in Rel-16
	LG Electronics France
	To be endorsed
	

	R4-2112892
	Draft CR for correction of 5G V2X UE RF requirements in Rel-17
	LG Electronics France
	To be endorsed
	Mirror CR will be provided in 2nd round

	R4-2113411
	Draft CR for 38.101-1 to remove the ASE requirements for NS_52 (Rel-16)
	Huawei, HiSilicon
	To be returned
	Further discussed in 2nd round

	R4-2113412
	Draft CR for 38.101-1 to remove the ASE requirements for NS_52 (Rel-17)
	Huawei, HiSilicon
	To be returned
	Further discussed in 2nd round

	R4-2111940
	TP on sync raster for SL licensed bands
	CATT
	To be revised
	

	R4-2111941
	TP on REFSENS for SL enhancement
	CATT
	To be noted
	Further discussed in 2nd round. It will be addressed in LGE revised TP.

	R4-2111942
	On coexistence evaluation necessity in band n14
	CATT
	To be noted
	

	R4-2112606
	on channelization for licensed and un-licensed band
	Xiaomi
	
	

	R4-2112767
	TR38.785 v0.3.0 TR Update for SL enhancement in Rel-17 
	LG Electronics France
	[bookmark: _GoBack]To be returned 
	TR will be treated in 2nd round to capture the all approved TPs.

	R4-2112840
	Consideration on NR PS and LTE PS different point for n14 SL enhancement coexistence study perspective
	LG Electronics France
	To be noted
	

	R4-2112842
	TP on updating REFSENS requirements for NR SL enhancement
	LG Electronics France
	To be revised
	Further discussed in 2nd round

	R4-2112990
	Discussion on coexistence evaluation necessity in n14
	vivo
	To be noted
	

	R4-2114335
	Coexisting simulation assumption for public safety UC and protection of B13
	Ericsson
	To be noted
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents


Annex 
Contact information
	Company
	Name
	Email address

	LG Electronics
	Suhwan Lim
	Suhwan.lim@lge.com

	CATT
	Yuan Gao
	gaoyuan@catt.cn

	vivo
	Shuai Zhou
	shuai.zhou@vivo.com



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)
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5901381 C-V2X emissions limits.

C-V2X Roadside Units (RSUs) must comply with the following out-of-
band emissions limits.

(a) Conducted limits measured at the antenna input must not exceed:

(1) 20 dBm/100 kHz at the band edge (The band is defined in §
90.370 of this part);

(2) -35 dBm/100 kHz + 1 megahertz from the band edge;

(3) ~43 dBm/100 kHz + 10 megahertz from the band edge; and

(4) ~53 dBm/100 KHz + 20 megahertz from the band edge.

(b) Radiated limits: All C-V2X Service RSUs must limit radiated
emissions to -25 dBm/100 kHz EIRP or less outside the band edges
where the band is defined in § 90.370 of this part.
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