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Introduction
This email thread discuss Rel-17 PC2 HPUE for NR sidelink enhancements.  The contributions are in agenda 11.10.5, which includes:
· Topic #1: Issues related to PC2 HPUE for SL enhancements
a. Issue 1-1: Feasibility of HPUE for V2X operating bands n47 and n38
b. Issue 1-2: Necessity of co-existence study for band n38
c. Issue 1-3: SAR issue for PC2 NR V2X 
d. Issue 1-4: TxD for NR V2X 
e. Issue 1-5: Clarification on reporting the power class for UE with PC2 under SL MIMO 
f. Issue 1-6: PC2 for inter-band con-current operation 
g. Issue 1-7: Signalling for PC2 V2X 
· Topic #2: RF requirements for PC2 HPUE for SL enhancements
a. Issue 2-1: MPR/A-MPR simulation assumptions for PC2 NR SL
b. Issue 2-2: MOP tolerance for PC2 NR V2X
c. Issue 2-3: ACLR for PC2 NR V2X
Topic #1: Issues related to PC2 HPUE for SL enhancements 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100785

	vivo
	Proposal 1: To study the feasibility of introducing HPUE for V2X operating bands n47 and n38.
Proposal 2: Before defining the PC2 MPR/A-MPR requirements, the simulation assumptions about the PA model, waveform, transmission bandwidths should be aligned first.
Proposal 3: Performing co-existence study for band n38 is necessary if introducing HPUE for this band.
Proposal 4: To study the SAR issues for NR V2X HPUE.
Proposal 5: Before introducing HPUE for SL-MIMO, clarify how to report the power class for UE with PC2 under SL MIMO.
Proposal 6: Introduce PC2 for inter-band con-current operation for better performance in Rel-17.

	R4-2101873

	Xiaomi
	Observation 1: Before defining requirements, specific bands supporting PC2 and band combinations supporting PC2 should be figured out first
Observation 2: SAR issue can be ignored for PC2 V2X UE at Rel-17.
Observation 3: For single antenna HPUE and PC2 inter-band concurrent operation HPUE, specific MPR and A-MPR needs to be investigated.
Observation 4: LTE has introduced TXD for PC2 V2X UE and defined corresponding requirements.
Proposal 1: Introduce V2X TXD requirement after the NR Uu TXD requirement is defined.

	R4-2101874

	Xiaomi
	Observation 1: IE “v2x-HighPower-r14” is specifically used to indicate V2X sidelink PC2 for LTE
Proposal 1: To define IE for PC2 V2X UE for V2X sidelink transmission in a band.
Proposal 2: To wait for main forum to settle down the new capability signaling discussion.



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: Feasibility of HPUE for V2X operating bands n47 and n38
Whether need to study the feasibility of introducing HPUE for V2X operating bands n47 and n38
· Option 1: Yes. (vivo R4-2100785) 
· Option 2: No 
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Issue 1-2: Necessity of co-existence study for band n38
Whether need to perform co-existence study for band n38 if introducing HPUE for this band
· Option 1: Yes. (vivo R4-2100785) 
· Option 2: No 
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Issue 1-3: SAR issue for PC2 NR V2X 
Whether need to study SAR issue for PC2 NR V2X
· Option 1: Yes. (vivo R4-2100785) 
· Option 2: No (Xiaomi R4-2101873)
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Issue 1-4: TxD for NR V2X 
Introduce V2X TXD requirement after the NR Uu TXD requirement is defined.
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Option 1: Yes. （Xiaomi R4-2101873）
· Option 2: Others
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Issue 1-5: Clarification on reporting the power class for UE with PC2 under SL MIMO 
Before defining requirements, specific bands supporting PC2 and band combinations supporting PC2 should be figured out first.
· Option 1: Yes. （Xiaomi R4-2101873）
· Option 2: Others
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Issue 1-6: PC2 for inter-band con-current operation 
Introduce PC2 for inter-band con-current operation for better performance in Rel-17.
· Option 1: Yes. (vivo R4-2100785) 
· Option 2: Others
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Issue 1-7: Signalling for PC2 V2X 
Signalling for PC2 V2X UE for V2X sidelink transmission.
· Option 1: To define IE for PC2 V2X UE for V2X sidelink transmission in a band and wait for main forum to settle down the new capability signalling discussion. (Xiaomi R4-2101874) 
· Option 2: Others
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


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

	1-1: Feasibility of HPUE for V2X operating bands n47 and n38
	Whether need to study the feasibility of introducing HPUE for V2X operating bands n47 and n38
Xiaomi: Band n47 and n38 can be a starting point but more input on interested bands are welcome from operator.
LGE: For n38, RAN4 need to study the regulatory requirements in globally. So currently LGE recommend that HP 5G V2X UE can specify without feasibility study at n47 since RAN4 already study the LTE V2X PC2 UE at Band 47. 
Vivo: For n47, it is feasible to introduce HPUE. However, we need more study introducing HPUE for n38 since co-existence with NR Uu with PC3 should be studied in this band. 
Ericsson: the HPUE is not considered in the coexisting study in Rel-16 and it will be good to included it for n38. As the V-UE could be mounted with external antenna so the EIRP could be even higher. This needs to be considered in coexisting simulation assumption.
CATT: If only V2X operates in the entire band n38, it seems feasible to introduce HPUE for band n38 and no coexistence study is needed. For band n47, there is no need to study the feasibility of introducing HPUE.
Huawei: Similar view as CATT, based on the scenario of Rel-16 for these two bands, there is no need to study the feasibility. 

	1-2: Necessity of co-existence study for band n38
	Whether need to perform co-existence study for band n38 if introducing HPUE for this band
Xiaomi: Agree with option 1 . 
LGE: Option 1: Yes. In n38, RAN4 firstly study the global regulatory requirement to support PC2 UE. Based on the regulation study, RAN4 can study coexistence evaluation in n38 if needed.
Vivo: Option 1. For now, n38 supports PC3 for NR Uu. If HPUE is introduced for n38 for SL, then co-existence study needs to be performed.
Ericsson: Option 1. Similar question regarding the EIRP used in coexisting simulation. 
CATT: In Rel-16, the entire band n38 is exclusively used for NR SL. If no scenario difference identified in Rel-17, no need to perform coexistence evaluation for HPUE in band n38.
Huawei: We should make it clear the co-existence study here means the study of regulatory requirements or co-existence simulation. For the latter one, we don't see the necessity for HPUE. 
QCOM: Option 1

	1-3: SAR issue for PC2 NR V2X
	Whether need to study SAR issue for PC2 NR V2X
Xiaomi: Agree with option 2. From our point of view, current V2X discussion is limit to V-UEs as discussed in our paper considering the requirement test point definition as well as the cable loss when we define the REFSENS requirement.
LGE: Option 3: Depend on allow the PC2 UE in licensed bands. Firstly RAN4 allow HPUE at n47 only. Then do not need to study SAR issues at n47 as Xiaomi proposal. But if RAN4 allow PC2 V2X UE at n38 and other band based on coexistence evaluation, RAN4 need to study the SAR issues in the licensed band.
Vivo: We are not sure the test point has anything to do with the SAR issue for PC2 NR V2X. 
Ericsson: this related to whether or not we consider the pedestrian UE which equip with V2X UE module in n38. If so, there is SAR issue and impact the configured power. Maybe it will be good that operator could clarify the use case of HPUE or even PC3 V2X UE operation in n38. The testing aspect need also be clarified. The UE Module could be installed either in a vehicle or mobile phone and how to test with different RF chanracterisc need to be understood.
CATT: We share the similar view with Xiaomi and Ericsson. Considering V2X UE identified at this stage is mainly vehicular UE instead of pedestrian UE, there is no need to study SAR issue. The SAR issue can be postponed until the pedestrian UE is specified for V2X.
Huawei：Option 2. For vehicular UE there is no need to consider the SAR issue. 
QCOM: For vehicular UE we do not need to study SAR. 

	1-4: TxD for NR V2X
	Introduce V2X TXD requirement after the NR Uu TXD requirement is defined
Xiaomi: Agree with option 1. As pointed out in our paper, the LTE V2X PC2 is based on TXD feature and hence the NR V2X should also have similar TXD feature and requirement. However, considering the TXD discussion in email thread [107], we might need to wait for more clear decision from main forum.
LGE: Option 1: Yes. (vivo R4-2100785). In Rel-16, RAN4 already agreed to introduce NR V2X Tx diversity based on the NR Uu agreements. So it will be captured in TS38.101-1 from rel-16.
Vivo: Option 1.
Ericsson: Option 1.
CATT: Support option 1.
Huawei: Option 1. Agree with LGE that the changes should be made from Rel-16 once the conclusion of Uu TxD is made.
QCOM: Option 1

	1-5: Clarification on reporting the power class for UE with PC2 under SL MIMO
	Before defining requirements, specific bands supporting PC2 and band combinations supporting PC2 should be figured out first
Xiaomi: Agree with option 1. This statement seems the same as Observation 1 in Xiaomi paper R4-2101873.
LGE: Option 2: Need further study whether to define HP V2X UE capability or not. RAN4 agreed not to specify the specific capability signalling for NR V2X UE. Also PC2 LTE V2X do not report the capability of UL-MIMO and high power capability sine there are any different operation in NW perspective. But it can be different if RAN4 allow PC2 V2X UE in licensed band.
Vivo: Option 1.
Ericsson: Option 1. PC2 is band related from RF perspective. Signalling aspect is another issue which needs more udnerstandign and possible to involve RAN2. 
CATT: We prefer to define HPUE capability for V2X UE and then to figure out the specific bands and band combinations supporting PC2.
Huawei: Option 1. We don't think that HPUE capability is needed for NR V2X.

	1-6: PC2 for inter-band con-current operation
	Introduce PC2 for inter-band con-current operation for better performance in Rel-17
Xiaomi: Agree with option 1. 
LGE: Option 1: Yes. (vivo R4-2100785). In Rel-17 agreed Work plan, RAN4 already captured to introduce PC2 V2X the inter-band con-current operation UE in Rel-17.
Vivo: Option 1.
Ericsson: related to the 1-5. If operator has specific band combination on PC2, then option 1. 
CATT: Support option 1.
Huawei: Agree with option 1.
QCOM: Option 1. It is part of the WID.

	1-7: Signalling for PC2 V2X
	Signalling for PC2 V2X UE for V2X sidelink transmission
Xiaomi: Agree with option 1. As indicated in our discussion paper, there is existing signaling for PC2 for LTE V2X. Further consideration as whether to introduce signaling for TXD can wait for main forum discsussion.
LGE: Option 2: Need further study whether to define HP V2X UE capability or not in licensed band. But do not need to specify the capability signalling  at n47 as mentioned in issue 1-5
Vivo: Option1 needs more study.
Ericsson: option 2.  Need to understand the necessity of use case of the signalling If n47 does not need signaling, why should n38 be signaled?
CATT: Option 1 is OK with us.
Huawei: Option 2. Some further study is needed. 
QCOM: Option 2. We need further study.

	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: Feasibility of HPUE for V2X operating bands n47 and n38
Tentative agreements: 
At least it is feasible for n47 to support HPUE. For n38, it could have different deployment scenarios, i.e. the whole band is used for SL or co-exist with Uu service. Regulatory and co-existence study should be performed for licensed bands. 

Candidate options: 

Recommendations for 2nd round:
It is recommended to capture the agreements of the discussed issues related to PC2 NR V2X in a WF.

Issue 1-2: Necessity of co-existence study for band n38
Tentative agreements: 
Co-existence study including regulatory study (if needed) as well as co-ex simulation is needed for n38.
Candidate options: 

Recommendations for 2nd round:
Co-existence issues will be discussed together with Topic #2 in the simulation assumption WF.


Issue 1-3: SAR issue for PC2 NR V2X
Tentative agreements: 
No need to consider SAR issue for PC2 NR V2X.

Candidate options: 

Recommendations for 2nd round:



Issue 1-4: TxD for NR V2X
Tentative agreements: 
It is agreed to introduce V2X TxD requirements after the NR Uu TxD requirements are defined, and it will be captured in TS 38.101-1 from Rel-16. 

Candidate options: 

Recommendations for 2nd round:



Issue 1-5: Clarification on reporting the power class for UE with PC2 under SL MIMO
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
No consensus in 1st round discussion. Whether to introduce PC2 UE capability will be further discussed in 2nd round. 


Issue 1-6: PC2 for inter-band con-current operation
Tentative agreements: 
It is agreed to introduce PC2 for inter-band con-current operation in Rel-17.

Candidate options: 

Recommendations for 2nd round:



Issue 1-7: Signalling for PC2 V2X
Tentative agreements: 

Candidate options: 

Recommendations for 2nd round:
No consensus in 1st round discussion on the signaling for PC2 V2X, which should be further discussed in 2nd round.






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

	#1
	WF on issues related to PC2 NR V2X
	Huawei

	#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: RF requirements for PC2 HPUE for SL enhancements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2100284

	LGE
	Proposal 1: Based on the above simulation assumption in Table 1, Table 2 and Table 3, RAN4 specify PC2 MPR requirements in Rel-17.
Proposal 2: RAN4 will specify the A-MPR requirements for PC2 NR V2X UE using existing network signalling such as NS_33, NS_52 and NS_xx in Rel-17.
Proposal 3: Based on additional requirements from regional regulation such as Table 4, Table 5 and Table 6, RAN4 can specify the A-MPR requirements for PC2 NR V2X UE.

	R4-2100420

	CATT
	Proposal 1: Introduce maximum output power 26dBm with the tolerance of +2/-3 for NR V2X UE as shown in Table 2.
Proposal 2: The simulation assumptions for PC3 V2X captured in TR 38.886 clause 8.1.2 can be used as a starting point to specify MPR requirements for PC2 V2X.
Proposal 3: 31dB ACLR for NR Uu PC2 can be reused for NR V2X PC2.

	R4-2101937

	Huawei，HiSilicon
	Observation 1: RAN4 need to further check ACLR, MPR/AMPR and ΔPPowerClass for PC2 NR V2X.
Proposal 1: It’s proposed to use the simulation assumptions in table 1, table 2, table 3 and table 4 for PC2 MPR/AMPR.
Proposal 2: Before any updates from ETSI and FCC, we can follow the current additional requirements to specify the AMPR for PC2.



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/A-MPR simulation assumptions for PC2 NR SL
Simulation assumptions in R4-2100284 (LGE) and R4-2101937 (Huawei)
2-1-1: General MPR simulation assumptions
Difference: CIM3, ACLR assumption

2-1-2: MPR simulation assumptions for PSCCH and PSSCH
Difference: Allowed sub-channel sizes and Allowed LCRB allocation

2-1-3: MPR simulation assumptions for S-SSB
Difference: None

2-1-4: MPR simulation assumptions for PSFCH
Difference: whether to use the agreed assumptions for PC3 UE?

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


Issue 2-2: MOP tolerance for PC2 NR V2X
Introduce maximum output power 26dBm with the tolerance of +2/-3 for NR V2X UE.
· Option 1: Yes. (CATT R4-2100420) 
· Option 2: Others
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 2-3: ACLR for PC2 NR V2X
31dB ACLR for NR Uu PC2 to be reused for NR V2X PC2.
· Option 1: Yes. (CATT R4-2100420) 
· Option 2: Others
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


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

	2-1: MPR/A-MPR simulation assumptions for PC2 NR SL
	Simulation assumptions in R4-2100284 (LGE) and R4-2101937 (Huawei)
2-1-1: General MPR simulation assumptions
Huawei: Considering the higher frequency range, 45 dB CIM3 should be considered. In LTE, 31dB ACLR was specified for PC2 V2X UE.
QCOM: Need coex sim before ACLR value is decided
LGE: both 45dBc and 60dBc can be considered as same in Rel-16.

2-1-2: MPR simulation assumptions for PSCCH and PSSCH
Huawei: Based on latest RAN1’s agreement, 12 RB can be considered.
LGE: 12 RB is already captured in LGE simulation assumptions

2-1-3: MPR simulation assumptions for S-SSB
Huawei: The agreed assumptions for PC3 UE can be reused.
LGE: Follow simulation assumptions for PC3 UE except UE max. power

2-1-4: MPR simulation assumptions for PSFCH

Huawei: The agreed assumptions for PC3 UE can be reused.
LGE: Follow simulation assumptions for PC3 UE except UE max. power

	2-2: MOP tolerance for PC2 NR V2X
	Introduce maximum output power 26dBm with the tolerance of +2/-3 for NR V2X UE
Xiaomi: Agree with option 1.
CATT: Support option 1.
Huawei: Support option 1.
QCOM: Option 1
LGE: option1

	2-3: ACLR for PC2 NR V2X
	31dB ACLR for NR Uu PC2 to be reused for NR V2X PC2
Xiaomi: Since it is agreed to perform co-existence simulation, we prefer further check the ACLR before defining the requirement.
Vivo: Agree with Xiaomi. Decide ACLR after performing the co-existence simulation.CATT: We agree to perform coexistence evaluation to verify whether 31dB ACLR can guarantee coexistence requirement.
Huawei: Agree to decide the ACLR value based the co-existence study.
QCOM: Need to do coex
LGE: Agree to reuse 31dB ACLR at n47. In licensed band, RAN4 can study to verify ACLR value based on coexistence evaluation.

	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: MPR/A-MPR simulation assumptions for PC2 NR SL 
Tentative agreements: 
Differences of simulation assumptions have been aligned in 1st round discussion.

Candidate options: 

Recommendations for 2nd round:
It is recommended to capture the agreed simulation assumptions in a WF.

Issue 2-2: MOP tolerance for PC2 NR V2X 
Tentative agreements: 
It is agreed to define the tolerance of +2/-3 for PC2 NR V2X UE.

Candidate options: 

Recommendations for 2nd round:
The agreement will be reflected in CR for PC2 NR V2X later together with other requirements.

Issue 2-3: ACLR for PC2 NR V2X
Tentative agreements: 
ACLR should be determined based on co-existence simulation.

Candidate options: 

Recommendations for 2nd round:
To discuss the co-existence simulation assumptions for PC2 in 2nd round based on a WF.




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

	#1
	WF on simulation assumptions for PC2 NR V2X
	Huawei

	#2
	WF on co-existence simulation assumptions for PC2 NR V2X
	CATT



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  

	
	



C2 General

