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Introduction
This email thread discuss Rel-17 PC2 HPUE for NR sidelink enhancements.  The contributions are in agenda 8.10.6, which includes:
· Topic #1: Issues related to PC2 HPUE for SL enhancements
a. Issue 1-1: Handling of SL-MIMO and TxD for NR V2X
b. Issue 1-2: NR V2X PC2 power class capability 
c. Issue 1-3: Upper bound of power class for inter-band con-current HPUE and associated requirements 
· Topic #2: MPR/A-MPR evaluation
a. Issue 2-1: MPR/A-MPR simulation results
· Topic #2: Co-existence study
a. Issue 2-1: Co-existence evaluation for Uu and SL
b. Issue 2-2: Co-existence evaluation for SL only
c. Issue 2-3: Co-existence study for n38 (SL) and adjacent band n7 (Uu)
d. Issue 2-4: Other co-existence issues

Topic #1: Issues related to PC2 HPUE for SL enhancements 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2106295

	Xiaomi
	Proposal 1: To define the SL-MIMO and NR SL with TXD requirements respectively under the V2X suffix E.
Proposal 2: MPR for V2X TXD and SL-MIMO should be the same.

	R4-2106296

	Xiaomi
	Observation 1: The IE powerclass report to Network about the Uu interface power class capability, but the PC5 interface power capability report is missing.
Observation 2: Specific IE to report PC2 V2X is designed for LTE V2X.
Proposal 1: To define NR V2X PC2 capability signaling.
Observation 3: TXD capability signaling can be defined for V2X, which is similar to NR TXD capability signaling.

	R4-2104531

	vivo
	Proposal 1: For inter-band con-current HPUE, the maximum outpower could not exceed PC3 for each Uu and SL transmission.
Proposal 2: When defining MPR requirements for inter-band con-current HPUE, PC3 MPR requirements for the corresponding Uu band and PC3 MPR requirements for the corresponding SL band can be used.
Observation 1: If UE fallbacks from inter-band concurrent to one single band, power class defined for this one single band applies.
Observation 2: If UE switches from single band mode to inter-band con-current operation, power class for each band should be restricted to PC3.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 1-1: Handling of SL-MIMO and TxD for NR V2X
Define the SL-MIMO and NR SL with TxD requirements respectively under the V2X suffix E and use same set of MPR for SL-MIMO and TxD
· Option 1: Yes. 
· Option 2: No 
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Issue 1-2: NR V2X PC2 power class capability
Whether need to define specific NR V2X PC2 capability signalling like LTE-V?
· Option 1: Yes
· Option 2: No 
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Issue 1-3: Upper bound of power class for inter-band con-current HPUE and associated requirements 
Whether need to consider upper bound of power class for inter-band con-current HPUE and associated requirements?
· Option 1: Yes. 
· Option 2: No 
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion




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

	1-1: Handling of SL-MIMO and TxD for NR V2X
	Define the SL-MIMO and NR SL with TxD requirements respectively under the V2X suffix E and use same set of MPR for SL-MIMO and TxD
LGE: Agree with the Xiaomi and moderator proposal
Xiaomi: Agree with Option 1.
Huawei: Agree with Option 1. 
Vivo: Agree with Option 1. In the main forum, it was agreed to perform MPR simulation for SL-MIMO and TxD. Do we need to start the simulation for SL too?
OPPO: Option 1. Can follow the conclusion in NR TxD conclusion. And keep same MPR is preferred.
CATT: Support option 1.

	1-2: NR V2X PC2 power class capability
	Whether need to define specific NR V2X PC2 capability signalling like LTE-V?
LGE: For PC2 V2X UE, RAN4 need to define PC2 capability signaling for single carrier in unlicensed band. For the licensed band, RAN4 need to define single carrier PC2 UE and inter-band/intra-band con-current V2X operation, respectively.
Xiaomi: We agree with LGE that per band and per band combination signaling are all needed.
Huawei: We think the V2X specific PC2 power class capability may not be necessary, existing power class for Uu can also be used.  
LGE: to HW, the PC2 capability signaling is needed in n47 like as LTE V2X. Also PC2 capability signaling in licensed band is needed for inter-band/intra-band con-current V2X operation, respectively.
Vivo: In Rel-17 SL enhancement, HPUE for single carrier, TxD/SL MIMO, con-current operation is considered. We need to consider PC2 capability signaling for all of these PC2 scenarios. We are open for discussion on this topic.
OPPO: Not quite understand the meaning of PC2 capability signaling, isn’t the existing power class reporting covered this?
CATT: If existing power class reporting cannot cover this, PC2 capability signaling can be defined.

	1-3: Upper bound of power class for inter-band con-current HPUE and associated requirements
	Whether need to consider upper bound of power class for inter-band con-current HPUE and associated requirements?
LGE: we prefer to introduce HPUE for inter-band & intra-band con-current V2X UE.
Xiaomi: We don’t see the necessity of the limitation. Furthermore, the 23dBm + 23dBm can be signaled as V2X TXD.
Huawei: According the previous RAN4 agreement, there is no need to limit the upper bound of power class for the inter-band con-current operation. 
Vivo: Option 1. For SL or Uu, the upper bound of power class should be PC3 for inter-band con-current HPUE. For Huawei’s comment, what is the previous RAN4 agreement?
OPPO: Also not clear the necessity of limiting the total power especially for SL operation the Tx power is quite important.
CATT: Also not clear of the necessity to consider upper bound of power class.

	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

	
	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 

	Topic#1
	Issue 1-1: Handling of SL-MIMO and TxD for NR V2X
Tentative agreements: 
It is agreed to define the SL-MIMO and NR SL with TxD requirements respectively under the V2X suffix E and use same set of MPR for SL-MIMO and TxD.

Candidate options: 

Recommendations for 2nd round:


Issue 1-2: NR V2X PC2 power class capability
Tentative agreements: 

Candidate options: 
Option 1: Specific PC2 power class for NR V2X needs to be defined.  
Option 2: No need to introduce Specific PC2 power class for NR V2X

Recommendations for 2nd round:
No consensus yet. Continue discussion in 2nd round for the two options.


Issue 1-3: Upper bound of power class for inter-band con-current HPUE and associated requirements
Tentative agreements: 
Most companies agree that on upper should be imposed on the inter-band con-current PC2 V2X.
Candidate options: 

Recommendations for 2nd round:
Moderator suggestion is to have no restriction for the upper bound according to most companies’ view in 1st round discussion. Double check if it is agreeable in 2nd round.





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

	#1
	WF on PC2 NR V2X
	Huawei, HiSilicon

	#2
	
	



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  

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



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	
	
	

	
	
	



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  

	
	

	
	



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

	R4-2105000

	LG Electronics
	Proposal 1: Define PC2 MPR for PSCCH/PSSCH with Table 1
Proposal 2: Define PC2 A-MPR for ETSI regulation with Table 2 and Table 3
Proposal 3: Define PC2 A-MPR for new updated ETSI regulation with Table 4
Proposal 4: Define PC2 A-MPR for FCC regulation with Table 5
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	R4-2106673

	Huawei, HiSilicon
	Proposal 1: current NR V2X UE PSCCH/PSSCH MPR requirements for power class 3 can be reused for power class 2 NR V2X UE.
[image: ]
Proposal 2: current NR V2X UE S-SSB MPR requirements for power class 3 can be reused for power class 2 NR V2X UE.
[image: ]
Proposal 3: Based on the simulation results, it’s proposed to use the PSFCH MPR formula for PC2 as below.
For contiguous and non-contiguous allocation for simultaneous PSFCH transmission for NR V2X will be specified as follow 

MPR_PSFCH = CEIL {MA_PSFCH, 0.5}
Where MA is defined as follows
        MA_PSFCH = 8.5 ;  0 ≤ NGap / NRB < 0.4
  = 10 ;  0.4 ≤ NGap / NRB < 0.55
= 14 ;  0.55 ≤ NGap / NRB ≤ 1
Where
NGap is the gap RB amount between RBstart and RBend for contiguous and non-contiguous allocation simultaneous PSFCH transmission. (NGap = RBend - RBstart)
CEIL{MA, 0.5} means rounding upwards to closest 0.5dB.

	R4-2106674

	Huawei, HiSilicon
	Proposal 1: current the framework of NS_33 AMPR requirements for power class 3 can be reused for power class 2 NR V2X UE.
Proposal 2: When Fc > 5865, current NR V2X UE NS_33 AMPR requirements for PC3 can be reused for power class 2 NR V2X UE as below.
[image: ]
Proposal 3: When Fc = 5865, the PC2 AMPR requirements for NS_33 can be specified as table 1 as below.
[image: ]
Proposal 4: For S-SSB, the PC2 AMPR requirements for NS_33 can be specified as table 2 as below.
[image: ]
Proposal 5: For PSFCH, the PC2 AMPR requirements for NS_33 can be specified as table 3 as below.
[image: ]



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 2-1: MPR simulation results
Simulation assumptions in R4-2100284 (LGE) and R4-2101937 (Huawei)
2-1-1: MPR for PSCCH and PSSCH
· Option 1: Reuse MPR for PC3. 
· Option 2: Relaxed MPR compared to PC3 as Proposed in R4-2100284, i.e.
[image: ]
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues

2-1-2: MPR for S-SSB
· Option 1: Reuse MPR for PC3. 
· Option 2: FFS

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues

2-1-3: MPR for PSFCH
· Option 1: MPR proposed in R4-2106673, i.e.
For contiguous and non-contiguous allocation for simultaneous PSFCH transmission for NR V2X will be specified as follow 

MPR_PSFCH = CEIL {MA_PSFCH, 0.5}
Where MA is defined as follows
        MA_PSFCH = 8.5 ;  0 ≤ NGap / NRB < 0.4
  = 10 ;  0.4 ≤ NGap / NRB < 0.55
= 14 ;  0.55 ≤ NGap / NRB ≤ 1
Where
NGap is the gap RB amount between RBstart and RBend for contiguous and non-contiguous allocation simultaneous PSFCH transmission. (NGap = RBend - RBstart)
CEIL{MA, 0.5} means rounding upwards to closest 0.5dB.
 
· Option 2: FFS

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues

Issue 2-2: A-MPR simulation results
2-2-1: A-MPR for PSCCH and PSSCH based on EU regulation
· Option 1: Proposed MPR in R4-2106674 (Huawei). 
· Option 2: Proposed MPR in R4-2105000 (LGE)
· Option 3: FFS

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues

2-2-2: A-MPR for S-SSB based on EU regulation
· Option 1: Proposed MPR in R4-2106674 (Huawei). 
· Option 2: FFS

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues

2-2-3: A-MPR for PSFCH based on EU regulation
· Option 1: Proposed MPR in R4-2106674 (Huawei). 
· Option 2: FFS

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues


2-2-4: Handling of A-MPR based on updated EU regulation
· Option 1: Capture the simulation results and proposed values in TR only. 
· Option 2: Delay the evaluation after the regulation is updated and issued

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues

2-2-5: Handling of A-MPR based on FCC regulation
· Option 1: Align the understanding of FCC regulation and applicable requirements based on approved CBW by FCC. 
· Option 2: Evaluate based on the same requirements adopted by PC3

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues


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

	2-1: MPR simulation results
	Simulation assumptions in R4-2100284 (LGE) and R4-2101937 (Huawei)
2-1-1: MPR for PSCCH and PSSCH 
LGE: Prefer option 2 based on simulation results for PC2 V2X UE. We observed RAN4 need to relax the MPR requirements compare to MPR for PC3.
[bookmark: OLE_LINK5]Huawei: We support option 1. We have a comment on option 2. Generally, the 64QAM is restricted by EVM. Why do we need to distinguish the outer and inner allocation for 64QAM?
LGE: To HW. PC2 MPR for 64QAM will be decided by EVM, cubic metric. ACLR and general emission requirements. In our simulation, MPR can be defined two set (inner & outer) for 64QAM.

2-1-2: MPR for S-SSB
LGE: Only one company provide MPR results. Need to merge other companies MPR simulation results.
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]Huawei: We support option 1.

2-1-3: MPR for PSFCH
LGE: Only one company provide MPR results. Need to merge other companies MPR simulation results.
Huawei: We support option 1.


	2-2: A-MPR simulation results
	Simulation assumptions in R4-2100284 (LGE) and R4-2101937 (Huawei)
2-2-1: A-MPR for PSCCH and PSSCH based on EU regulation
LGE: Need to merge A-MPR results from interested companies (HW, LGE)
Huawei: We support option 1. It seems that we don’t need to distinguish the outer and inner allocation for 64QAM in table 3 from R4-2105000.

2-2-2: A-MPR for S-SSB based on EU regulation
LGE: Only one company provide A-MPR results. Need to merge other companies MPR simulation results in future.
Huawei: We support option 1. Open to more inputs from other companies.

2-2-3: A-MPR for PSFCH based on EU regulation
LGE: Only one company provide A-MPR results. Need to merge other companies MPR simulation results in future.
Huawei: We support option 1. Open to more inputs from other companies.

2-2-4: Handling of A-MPR based on updated EU regulation
LGE: Prefer option 1 as same principle in rel-16.
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Huawei: We are open to capture the simulation results and proposed values in TR. However, they are the same values between updated AMPR and AMPR for fc=5870, 5880, 5890…for PC3. Thus for PC2, we can follow the same principle.

2-2-5: Handling of A-MPR based on FCC regulation
LGE: Need to check what correct FCC regulation is considered. In Rel-16, RAN4 considered the Qualcomm discussion paper. It can be treated in 5G V2X maintenance in next RAN4 meeting.
Huawei: We support option 1. The regulatory requirements in the spec must be aligned
LGE: To HW, the discussion results will be impact to Rel-16 as worst case. So we recommend to treat 5G V2X maintenance in next RAN4 meeting.

	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

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	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 

	Topic#2
	Issue 2-1-1: MPR for PSCCH and PSSCH 
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
Moderator suggestion is to further discuss the MPR values in May meeting. 

Issue 2-1-2: MPR for S-SSB  
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
Moderator suggestion is to further discuss the MPR values in May meeting with more inputs. 


Issue 2-1-3: MPR for PSFCH 
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
Moderator suggestion is to further discuss the MPR values in May meeting with more inputs. 

Issue 2-2-1: A-MPR for PSCCH and PSSCH based on EU regulation  
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
Moderator suggestion is to further discuss the A-MPR values in May meeting. 



Issue 2-2-2 A-MPR for S-SSB based on EU regulation 
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
Moderator suggestion is to further discuss the A-MPR values in May meeting with more inputs. 


Issue 2-2-3: A-MPR for PSFCH based on EU regulation 
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
Moderator suggestion is to further discuss the A-MPR values in May meeting with more inputs. 



Issue 2-2-4: Handling of A-MPR based on updated EU regulation 
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
Moderator suggestion is to further discuss the A-MPR values in May meeting. 


Issue 2-2-5: Handling of A-MPR based on FCC regulation 
Tentative agreements: 
Further check the FCC regulation and corresponding A-MPR requirements for PC3. 

Candidate options: 

Recommendations for 2nd round:
To be discussed in Rel-16 TEI maintenance agenda in next meeting.






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

	#1
	
	



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

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



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	
	
	



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  

	
	




Topic #3: Co-existence study
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2104532

	vivo
	According to the simulation results, both PC2 V-UE and PC3 V-UE can co-exist well with aggressor PC2 V-UE in Scenario A for TDD band 2.6GHz.

	R4-2106675

	Huawei, HiSilicon
	Observation 1: Based on the simulation assumption, the simulation results for both case1 and case2 will achieve the same results.
Observation 2: PC2 NR V2X UE can co-existence well with NR V2X system with NR ACLR requirement which is 31dBc for power class 2.
Observation 3: PC2 NR V2X UE can co-existence well with NR V2X system with NR ACS requirement which is 27dB @BW=20MHz for power class 2.
Proposal 1: It’s proposed to specify 31 dBc ACLR requirement for PC2 NR V2X UE.
Observation 4: Based on the simulation results for case3 and case4,
· If there is no power control scheme, throughput degradation is unacceptable for victim NR BS. 
· The power control can mitigate the interference from NR V2X UE to NR BS, but at the expense of NR V2X system performance. 

	R4-2107242

	Ericsson
	Proposal-1: RAN4 investigate the A-MPR for PC2 V2X UE in n38 to protect NR UE operating in n7 and LTE UE in B7.
Proposal-2: update the PEMAX,c to consider the coexisting of NR V2X and NR Uu within the same band.
Observation #1: For licensed band, the NR V2X operation can share the same carrier with NR Uu operation with below options:
Proposal-3: Consider the below two cases for the coexistence between sidelink and Uu interface in same channel in licensed spectrum:
· Case #1: limiting the V2X in out of coverage area or 
· Case#2: V2X operation in mode 1 in coverage and mode 2 in out of coverage area.
Observation-2: The highest supported power class for V2X is difference with highest supported power class for Uu in band n38.
Proposal-4: RAN4 discuss the co-channel interference issue relating to the in-coverage criterion.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Issue 3-1: Co-existence evaluation for Uu and SL
Simulation results in rev R4-2104532 (vivo) and R4-2106675 (Huawei)
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]3-1-1: Make a conclusion that with power control, Uu and SL can co-exist well in licensed band for PC2 V2X UE
· Option 1: Yes. 
· Option 2: FFS
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues


3-1-2: specify 31 dBc ACLR requirement for PC2 NR V2X UE based on co-existence study
· Option 1: Yes. 
· Option 2: FFS

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues

Issue 3-2: Co-existence evaluation for SL only
Simulation results in R4-2104532 (vivo) and R4-2106675 (Huawei)
3-2-1: Conclude that PC2 NR V2X UE can co-existence well with NR V2X system
· Option 1: Yes. 
· Option 2: FFS
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues

Issue 3-3: Co-existence study for n38 (SL) and adjacent band n7 (Uu)
RAN4 investigate the A-MPR for PC2 V2X UE in n38 to protect NR UE operating in n7 and LTE UE in B7.
· Option 1: Yes. 
· Option 2: No.
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues

Issue 3-4: Other co-existence issues
3-4-1: Whether need to update PEMAX,c for scenario of Uu and SL co-existence
· Option 1: Yes. 
· Option 2: FFS
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues

3-4-2: Whether need to consider co-channel interference issue as discussed in R4-2107242
· Option 1: Yes. 
· Option 2: FFS
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues. Some clarification by proponent would be helpful to better understand the issue. 

3-4-3: Whether need to consider the below two cases for the coexistence between sidelink and Uu interface in same channel in licensed spectrum:
Case #1: limiting the V2X in out of coverage area or 
Case#2: V2X operation in mode 1 in coverage and mode 2 in out of coverage area.
· Option 1: Yes. 
· Option 2: FFS
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion for above sub-issues. Some clarification by proponent would be helpful to better understand the issue.
3-4-4: RAN4 discuss the co-channel interference issue relating to the in-coverage criterion:
· Option 1: Yes. 
· Option 2: FFS
Moderator’s recommendation
· Recommended WF
TBA based on 1st round discussion for above sub-issues.

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

	3-1: Co-existence evaluation for Uu and SL
	Simulation assumptions in R4-2100284 (LGE) and R4-2101937 (Huawei)
3-1-1: Make a conclusion that with power control, Uu and SL can co-exist well in licensed band for PC2 V2X UE
LGE: prefer option 1. But we propose one basic principle to allow PC2 operating bands for NR V2X. 
Principle: The NR PC2 V2X UE can be allowed in the specific NR operating band which was already supported the NR PC2 UE in TS38.101-1.
[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Huawei: Option 1. For the principle proposed by LGE, we think there is no strong relationship for Uu PC2 and SL PC2, as the MPR/A-MPR are simulated separately based on different waveforms. 
LGE: to HW, we point out to check the regulatory aspect to allow high power NR Uu or NR V2X in the licensed band. So, it is need to define the principle to introduce high power V2X UE in licensed band.
Vivo: Option 1.
Ericsson: we agree with Huawei. In current 38.101-1, the V2X UE power class and Uu UE power class are defined separately and there is no dependency in-between. The V2X UE can operate at out-of-coverage which make more sense for the independence power class definition. 
QCOM: Option 1
CATT: Option 1.
3-1-2: specify 31 dBc ACLR requirement for PC2 NR V2X UE based on co-existence study
LGE: Yes, prefer option 1
Huawei: Option 1
Vivo: Option 1.
CATT: Option 1.

	3-2: Co-existence evaluation for SL only
	Simulation results in R4-2104532 (vivo) and R4-2106675 (Huawei)
3-2-1: Conclude that PC2 NR V2X UE can co-existence well with NR V2X system
LGE: prefer option 1. Need to consider the basic principle to introduce PC2 V2X operating band as follow 
Principle: The NR PC2 V2X UE can be allowed in the specific NR operating band which was already supported the NR PC2 UE in TS38.101-1.
Huawei: Option 1. For the principle proposed by LGE, we think there is no strong relationship for Uu PC2 and SL PC2, as the MPR/A-MPR are simulated separately based on different waveforms.
Vivo: Option 1. We need more clarification on the principle by LGE’s proposal.
Ericsson: we agree with Huawei. In current 38.101-1, the V2X UE power class and Uu UE power class are defined separately and there is no dependency in-between. The V2X UE can operate at out-of-coverage which make more sense for the independence power class definition. 
Co-exsiting study means the in-coverage V2X operation, there is P_Emax IE is associated with cell, when V2X operation in out-of-coverage, the P_Emax associated with different IE, the framework allows the difference Uu power class and V2X power class.  
CATT: Support option 1.


	3-3: Co-existence study for n38 (SL) and adjacent band n7 (Uu)
	RAN4 investigate the A-MPR for PC2 V2X UE in n38 to protect NR UE operating in n7 and LTE UE in B7
LGE: Yes, it is special case. Anyway, if RAN4 follow the basic principle by LGE, n38 operating band is not possible to support NR V2X PC2 UE since n38 do not allow PC2 UE until now.
Huawei: Option 1. 
LGE: To HW, RAN4 need to define basic principle as mentioned in above open issues 3-1, 3-2. 
Vivo: If RAN4 agreed to introduce PC2 for SL in n38, then Option1 is reasonable. However, NR Uu doesn’t support PC2 in n38 for now, we can further discuss whether there are some potential issues for introducing PC2 for SL in n38.
Ericsson: Option 1.  However, RAN4 can further discuss at the circumstance of n38 Uu only support PC3, whether the PC2 V2X UE in n38 can only transmit PC3 equivalent power thus the A-MPR simulation assumption would be modified due the P_Emax IE associated with the cell.
QCOM: Our understanding of previous agreement NR PC2 should be specified before working on V2X PC2. 
CATT: OK with option 1.

	3-4: Other co-existence issues
	3-4-1: Whether need to update PEMAX,c for scenario of Uu and SL co-existence
LGE: we are open to update the configured Tx power and PEMAX,c  for intra-band con-current operation.
Huawei: We think the identified issue is valid, and the definition in Rel-16 may not be correct as well, since for mode 1, even the whole band is SL only, it can still be scheduled by Uu in other band with the same serving cell. To also accommodate the scenario of Uu and SL co-existence, the simple way to correct the ambiguity could be as below:
-	For the total transmitted power PCMAX,PSSCH/PSCCH, PCMAX,S-SSB and PCMAX,PSFCH, PEMAX,c is the value given by IE maxTxPower, defined by [TS 38.331.
Vivo: We also agree the issue is valid. From Ericsson’ paper, update PEmax,c for the coexisting of NR V2X and NR Uu within the same band. However, does this issue also exist in inter-band concurrent operation, where Uu  and SL are in different bands?
Ericsson: Sure the updated is needed. We can discuss further on detail change. The P_Emax limitation associate with cell is for coexisting in in-coverage operation. When SL operating dedicated in whole band, not sure the P_Emax should asscociate the P-Max from another band (cell).
CATT: Support option 1. The detailed update can be further discussed.
3-4-2: Whether need to consider co-channel interference issue as discussed in R4-2107242
LGE: It is not scope in SL enhancement WI in rel-17. If needed, RAN4 need to revise WID and need further discussion for the detail co-channel coexistence scenarios firstly. It should be based on detail deployment scenarios from operator.
Huawei: Similar view as LGE. Co-channel interference is not considered by RAN4.
Vivo: Issue 3-4-3 should be clarified before we decide this issue.
Ericsson: In WID objective below, there is also co-channel coexisting between SL and Uu.  
Support of new sidelink frequency bands for single-carrier operations [RAN4]
· Support of new sidelink frequency bands should ensure coexistence between sidelink and Uu interface in the same and adjacent channels in licensed spectrum.
CATT: We also think the co-channel interference issue in R4-2107242 is not included in the scope in Rel-17. 

3-4-3: Whether need to consider the below two cases for the coexistence between sidelink and Uu interface in same channel in licensed spectrum:
LGE: it is also dependent for the deployement scenarios. Currently, we do not consider the scenarios in real field.
Huawei: Some clarification is needed for the co-channel interference scenario, which kink of requirements need to be considered?
Vivo: RAN4 discussed the TDM/FDM operation modes for intra-band con-current operation, which already includes the same channel scenario. We think these two cases in Issue 3-4-2 have already been covered.
Ericsson: In WID, there is co-channel coexistence to be investigated. As it is RAN4 scope in WID, agree that scenario, method to evaluate needs to be discussed further. 
QCOM: Deployment scenario(s) should be discussed
CATT: Deployment scenarios should take into account operator request.
3-4-4: RAN4 discuss the co-channel interference issue relating to the in-coverage criterion (added by moderator):
Huawei: We should figure out firstly whether co-channel interference issue is in the RAN4 objective. 
LGE: we have same view with Huawei.
Vivo: This issue can be decided after we reach a conclusion on the above issues in 3-4. 
Ericsson: Operator proposed the n14 out-of-coverage operation as deployment scenario.  Then it could be one scenario where that the same carrier could be configured both network and V2X operation. We can have more discussion to set up the co-channel interference scenario based on company input.
CATT: We don’t think it is in the scope of Rel-17.

	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

	
	Company A

	
	Company B

	
	

	
	Company A

	
	Company B

	
	

	
	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 

	Topic#3
	Issue 3-1: Co-existence evaluation for Uu and SL 
Tentative agreements: 
It is agreed to conclude that with power control, Uu and SL can co-exist well in licensed band for PC2 V2X UE.

It is agreed to specify 31 dBc ACLR requirement for PC2 NR V2X UE based on co-existence study

Candidate options: 

Recommendations for 2nd round:


Issue 3-2: Co-existence evaluation for SL only 
Tentative agreements: 
It is agreed to conclude that PC2 NR V2X UE can co-existence well with NR V2X system. 

Candidate options: 

Recommendations for 2nd round:



Issue 3-3: Co-existence study for n38 (SL) and adjacent band n7 (Uu)
Tentative agreements: 

Candidate options: 
Option 1: Study A-MPR for PC2 V2X UE in n38 to protect NR UE operating in n7 and LTE UE in B7
Option 2: Study co-existence of PC2 V2X UE in n38 (SL) with n7 (Uu) once the PC2 NR Uu is supported in band n38.

Recommendations for 2nd round:
No consensus was reached in 1st round discussion. Continue discussion in 2nd round for the two options. 

Issue 3-4: Other co-existence issues
Tentative agreements: 
It is agreed to update PEMAX,c for scenario of Uu and SL co-existence. Detailed changes need further discussion. 

Candidate options: 
Option 1: Continue the discussion of co-channel co-existence, but the scenarios and issues to be discussed need to be clarified.  
Option 2: Co-channel co-existence is not in the scope of the WID. No need to have further discussion.

Recommendations for 2nd round:
No consensus on co-channel co-existence scenarios as well as interference issues discussed in R4-2107242. 

Continue discussion in 2nd round for the two options.




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

	#1
	
	



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

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



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	
	
	



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  

	
	




[bookmark: _GoBack]Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on PC2 NR V2X
	Huawei, HiSilicon
	

	
	
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2104531
	Further discussion on HPUE for SL enhancements
	vivo
	Noted
	

	R4-2104532
	Initial results for coexistence evaluation in n38
	vivo
	Revised
	update the simulation results

	R4-2105000
	NR V2X PC2 UE MPR and A-MPR simulation results for PSCCH/PSSCH in n47
	LG Electronics Inc.
	Noted
	

	R4-2106295
	on HPUE for V2X RF requirements
	Xiaomi
	Noted
	

	R4-2106296
	on HPUE signalling issue
	Xiaomi
	Noted
	

	R4-2106673
	Discussion on n47 PC2 MPR simulation results
	Huawei, HiSilicon
	Noted
	

	R4-2106674
	Discussion on n47 PC2 AMPR simulation results
	Huawei, HiSilicon
	Noted
	

	R4-2106675
	Discussion on the SL adjacent coexistence simulation results for PC2
	Huawei, HiSilicon
	Noted
	

	R4-2107242
	On PC2 power class V2X UE
	Ericsson
	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

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



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



C2 General
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Table 1 Proposed PC2 MPR for PSCCH/PSSCH

Channel bandwidth/MPR (dB)

Modulation Outer RB allocations | Inner RB allocations
QPSK
CcP. 16QAM <55 <25
OFDM 64 QAM <6.0 <45
256 QAM <7.0
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Table 2 Proposed PC2 A-MPR for ETSI regulation (at Fc=5860Mz)

Carrier Resource Block | Start Resource A-MPR(dB)

frequency [MHz] (Lcre) Block QPSK/16QAM 64QAM 256QAM

Oand 1 <24

210and<15 2and3 <22

4 <20

210and <25 25and<7 <175

210 and <30 10 <16

8and9 <16

211and <14 <145

510 215and <19 <13

220and <24 <115

225 and <29 <10

5860 230 <85

220and <24 1 <22

0 <22

2 20 and < 30 2and3 <20

4 <175

225 and <40 1 <20

230 25and<7 <16

0 <20

236 22and<4 <175

10 <145

>45 1 <175
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Table 3 Proposed PC2 A-MPR for ETSI regulation (at other carrier frequency)

Carrier RB A-MPR (dB)
frequency [MHz] | allocations QPSK 16QAM 64QAM 256QAM
5870,5910,5920 outer <85 <85
i i inner <6.0 )
5880,5890,5900 outer 60 <65
inner <35 <45
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Table 4 Proposed PC2 A-MPR for new updated ETSI regulation

X RB A-MPR (dB)

Carrier frequency [MHz] | i cations | @PSK 16QAM 64QAM 256QAM
5870,5880,5890, outer <55 <55 <65
5900,5910,5920 inner <35 <45 -
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Table S Proposed PC2 A-MPR for FCC regulation

Carrier : A-MPR(dB)
frequency(MHz) Modulation Region 1 Region 2 Region 3
QPSK <11.0 <75
16QAM <11.0 <75
5885 B4QAM 170 <15 <75
256QAM <115 <75
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Maximum Power Reduction (MPR) for power class 2 NR V2X

Modulation Channel bandwidth/MPR (dB)
Outer RB allocations | Inner RB allocations
CP- QPSK <45 25
OFDM
16QAM 545 525
64 QAM <45
256 QAM <70
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Maximum Power Reduction (MPR) for S-SSB transmission for power class 2 NR V2X

Channel MPRs-ssg (dB)
Outer RB allocations? | Inner RB allocations’

S-SSB 6.0 =25
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Carrier RB A-MPRg,s. (dB) A-MPRsze;, (dB)
frequency [MHz] | allocations
QPSK 16QAM 64QAM 256QAM
5870, 5880, 5890, Inner <30 <50 <6.0 0.5
5900, 5910, 5920
Outer 245

INOTE 1: Inner and Outer RB allocations are defined in clause 6.2E.2.1

INOTE 2: Applicable for Channel Bandwidth = 10 MHz
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Carrier Resources Start A-MPRgase (dB)
frequency Blocks (Lcrs) Resource
[MHz] Block
QPSK/16QAM | 64QAM | 256QAM
5860 210and <15 0 <25
>21and<3 <20
210and <15 218 and < 26 <6.5
210and <15 226 <11
210and <15 212and <14 <11
215and <17 <9.5
210 and < 30 >4 and <7 <16.5
>8and <11 <135
220 and < 30 20and<3 <22
220 and < 30 216 =1
220 and <40 212and <15 <135
40 and 45 Oand1 <20
> 2 and <6 <17
>7and< 11 <14
250 20 <17

INOTE 1: A-MPRstep=1.2 dB is applied for RBstat 0 and 1 and A-MPRstep =0.7 dB is applied

for all other RBstagt.
INOTE 2: Applicable for Channel Bandwidth = 10 MHz
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Carrier RBStart * 12*°SCS A-MPRgas: (dB) AMPRstcp (dB)
Frequency (MHz) [MHz]
5860 <1.0 <25 0.6
>1.0 and £2.0 <19
>2.0 and <3.24 <12
>3.24 and <3.6 <10
>3.6 <14
5870, 5880, 5890, <1.0 <70 0.85
5900, 5910, 5920
>1.0 and <1.6 <65
>1.6 and <2.6 <58
>2.6 and <3.24 <45
>3.24 and <4.32 <55
>4.32 <6.5
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Channel Center. RB A-MPRgase (dB) A-MPRs(ep (dB)
Bandwidth | Frequency | allocation
[MHz] [MHz]
0= Ngap/ Nra | 0.25 Ngap/ Nrs < [0.45 Nap / Nrs
<0.2 0.4 =1
10 5860 Nre=1 25 1.0
Nre> 1 220
5870, 5880, | Nrs=1 5 0.8
5890, 5900, | Nrs> 1 16.5 12 20
5910, 5920

INote 1:  Ngap is the gap RB amount between RBstas and RBeng for contiguous and non-contiguous allocation
simultaneous PSFCH transmission. (Ngap = RBend - RBstart)





