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Introduction
In this email discussion summary, the newly introduced band combinations of V2X con-current operation and remaining open issues will be discussed.
The candidate targets of this email discussion for 1st round and 2nd round:
· 1st round
· Companies to provide comments on open issues involved.
· Companies to provide comments on TPs and CRs involved.
· 2nd round
· Further check the revised TPs and CRs if any.
· Recommend the final status of TPs and CRs.
Topic #1: Introduce new band combinations
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2111947
	CATT
	Title: On notation for V2X band combinations
Observation 1: NR CA inter-band band combinations are represented as CA_nX-nY, in which only NR bands are involved and “-” between two bands is used.
Observation 2: EN-DC inter-band band combinations are represented as DC_X_nY, in which both LTE band and NR band are involved. NE-DC inter-band band combinations are represented as DC_nX_Y, in which both NR band and LTE band are involved and “_” between two bands is used. NR DC inter-band band combinations are represented as DC_nX-nY, in which only NR bands are involved and “-” between two bands is used.
Observation 3: For CA and DC, “nX-nY” is used for notation of inter-band band combinations that involve only NR bands, while “X_nY” or “nX_Y” is used for notation of inter-band band combinations that involve both LTE band and NR band.
Observation 4: LTE V2X inter-band band combinations for con-current operation are represented as V2X_X-Y, in which only LTE bands are involved and “-” between two bands is used.
Proposal 1: To adopt either Option 1 or Option 2 for NR V2X inter-band band combinations.
Option 1: Reuse the principle of CA and DC, i.e. V2X_nX-nY, V2X_X_nY, V2X_nX_Y
Option 2: Use “_” for all cases, i.e. V2X_nX_nY, V2X_X_nY, V2X_nX_Y

	R4-2111949
	CATT
	Title: CR for TS 38.101-3, Introduce new band combination of V2X_3A_n47A

	R4-2111950
	CATT
	Title: TR 37.875, Band combinations for V2X con-current operation

	R4-2112285
	Qualcomm Incorporated
	Title: Calculation of MSD for n79 for V2X_n79A-n47A and V2X_n79A-47A and accompanying TP
Proposal 1: The MSD value of 3.3 dB given in table 2 be adopted for band n79 in V2X_n79A-47A
Proposal 2: The MSD value of 3.3 dB given in table 3 be adopted for band n79 V2X_n79A-n47A
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 3: MSDs for n79, n47 and B47 in CA combinations V2X_n79A-47A and  V2X_n79A-n47A  apply for all BWs and SCS combinations.

	R4-2113420
	Huawei, HiSilicon
	Title: Discussion and TP for TR 37.875 on MSD for V2X_n79A-n47A and V2X_n79A_47A

	R4-2111948
	CATT
	Title: TP on V2X_3A_n47A coexistence study and band combos notation correction



Open issues summary
Based on above contributions, the following sub-topics and issues are summarized.
Sub-topic 1-1: Sensitivity degradation for V2X_n79A-n47A and V2X_n79A_47A
Issue 1-1-1: MSD for V2X_n79A-n47A and V2X_n79A_47A
· Proposals
· [bookmark: OLE_LINK24]Option 1: Adopt the following MSD (3.3dB) for Uu band proposed in paper R4-2112285.
Table 6.2.4.1-2: Reference sensitivity exceptions (MSD) due to cross band isolation for Uu
	UL band
	SL band
	SCS of UL/DL band (kHz)
	LCRB of UL band
	UL band BW(MHz)
	LCRB of SL band
	SL band BW (MHz)
	MSD value of Uu band (dB)

	n79
	n47
	15
	216
	40
	50
	10
	3.3



Table 6.3.4.4-2: Reference sensitivity exceptions (MSD) due to cross band isolation for Uu
	UL band
	SL band
	SCS of UL/DL band (kHz)
	LCRB of UL band
	UL band BW(MHz)
	LCRB of SL band
	SL band BW (MHz)
	MSD value of Uu band (dB)

	n79
	n47
	15
	216
	40
	50
	10
	3.3



· Option 2: Adopt the following MSD (1dB) for Uu band proposed in paper R4-2113420.
Table 6.2.4.1-1: Reference sensitivity exceptions (MSD) due to cross band isolation for V2X
	[bookmark: OLE_LINK238]UL band
	SL band
	SCS of UL/DL band (kHz)
	LCRB of UL band
	UL band BW(MHz)
	LCRB of SL band
	SL band BW (MHz)
	MSD value of SL band (dB)

	n79
	n47
	15
	216
	40
	50
	10
	3.3

	n47
	n79
	15
	50
	10
	216
	40
	1



Table 6.3.4.4-1: Reference sensitivity exceptions (MSD) due to cross band isolation for NR V2X
	UL band
	DL band
	SCS of UL/DL band (kHz)
	LCRB of UL band
	UL band BW(MHz)
	LCRB of DL band
	DL band BW (MHz)
	MSD value of DL band (dB)

	n79
	47
	15
	216
	40
	50
	10
	3.3

	47
	n79
	15
	50
	10
	216
	40
	1



· Option 3: Adopt the average value of MSD.

· Recommended WF
· Need more discussion.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Issue 1-1-2: Whether MSD apply for all CBW/SCS combinations
· Proposals
· Option 1: YES
· Option 2: NO
· Recommended WF
· Need more discussion.

Sub-topic 1-2: Notation for V2X band combinations
Issue 1-2-1: Notation for V2X band combinations
· Proposals
· Option 1: Reuse the principle of CA and DC, i.e. V2X_nX-nY, V2X_X_nY, V2X_nX_Y
· Option 2: Use “_” for all cases, i.e. V2X_nX_nY, V2X_X_nY, V2X_nX_Y
· Recommended WF
· Need more discussion.

Companies views’ collection for 1st round 
Open issues
Issue 1-1-1: MSD for V2X_n79A-n47A and V2X_n79A_47A
	Company
	Comments

	CATT
	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Option 3. Also separate tables for Uu and V2X would be preferred.

	Huawei
	Option 2, the diversity gain is not considered in R4-2112285. Thus, 1dB de-sense is reasonable.

	LGE
	Option 2 is reasonable, But different Table is needed because n47 do not have UL band.

	Qualcomm
	Option 1: These numbers are based on PA measurements and commercially available components  and the only difference between the 2 options is the amount of PA noise impacting the receiver. Diversity gain does not have to be considered in our calculation as we are taking the REFSENS value from 38.101-1, which already accounts for diversity, and adding the PA noise component to it.



[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Issue 1-1-2: Whether MSD apply for all CBW/SCS combinations
	Company
	Comments

	CATT
	If the MSD is considering the worst case of self-interference, it can apply for all CBW/SCS combinations.

	Huawei
	Option 2, it’s just applicable for specific configuration just like MSD due intermodulation.

	LGE
	Generally, MSD can be impacted case by case. MSD impacted fre. Range is full overlapped in the whole Rx band, then option 1 is right, but some CBW can be impacted in partially overlapped case.
The MSD verifying perspective, the MSD only tested in the specific test configuration. In LTE, NR CA/DC, some specific band combination (5MHz, 10MHz in LTE/NR band, 40MHz in n79) are used to verify the MSD requirements. In SL operation. 10MHz CBW is baseline to verify the MSD.

	Qualcomm
	Option 1: Every BW/SCS combination should have an MSD associated with it. So as not to overly complicate the spec we propose using the MSD values calculated for n47/B47 (BW=10MHz)  with n79 (BW=40MHz) for all the BW/SCS combinations



Issue 1-2-1: Notation for V2X band combinations
	Company
	Comments

	CATT
	OK with both options.

	Huawei
	Based on the TR 38.862, we can follow the option 1.

	LGE
	In specification, RAN4 can follow same principle of NR Uu as option 1. My intention is also to follow option 1 for notation of SL band combination. Only different point is SL band is located in the end. 

	Qualcomm
	Option 1



CRs/TPs comments collection
Major close-to-finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2111949
(CR for TS 38.101-3, Introduce new band combination of V2X_3A_n47A)
	

	
	

	
	

	R4-2112285
(Calculation of MSD for n79 for V2X_n79A-n47A and V2X_n79A-47A and accompanying TP)
	Huawei: Diversity gain is not considered. Thus, 1dB de-sense is reasonable.

	
	

	
	

	
	

	R4-2113420
(Discussion and TP for TR 37.875 on MSD for V2X_n79A-n47A and V2X_n79A_47A)
	Qualcomm: Cannot agree with this TP as we think the MSD is too small given the PA noise that we have seen.

	
	

	
	

	R4-2111948
(TP on V2X_3A_n47A coexistence study and band combos notation correction)
	Qualcomm: agree with tis TP

	
	

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Issue 1-1-1: MSD for V2X_n79A-n47A and V2X_n79A_47A
	Tentative agreements: Separate MSD tables for V2X and Uu should be used.
Candidate options:
· Option 1: Adopt the following MSD (3.3dB) for Uu band proposed in paper R4-2112285.
· Option 2: Adopt the following MSD (1dB) for Uu band proposed in paper R4-2113420.
· Option 3: Adopt the average value of MSD.
Recommendations for 2nd round: Further discuss whether to consider diversity gain in MSD and decide a final MSD.

	Issue 1-1-2: Whether MSD apply for all CBW/SCS combinations
	Tentative agreements: 
Option 2: NO. MSDs for n79, n47 and B47 in V2X_n79A-47A and V2X_n79A-n47A do not apply for all BWs and SCS combinations. Whether MSDs apply for all BW and SCS combinations should be based on each specific case.
Candidate options: NONE
Recommendations for 2nd round: No further discussion needed.

	Issue 1-2-1: Notation for V2X band combinations
	Tentative agreements: Option 1: Reuse the principle of CA and DC, i.e. V2X_nX-nY, V2X_X_nY, V2X_nX_Y
Candidate options: NONE
Recommendations for 2nd round: No further discussion needed.
Moderator: One WF will be assigned to mainly capture these agreements for traceability and open issues. This WF can be referred to for future CRs on 38.101-1/3 that will change previous V2X notations.



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  

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

	R4-2111949
	Agreed

	R4-2112285
	To be revised

	R4-2113420
	Noted

	R4-2111948
	Approved



Discussion on 2nd round (if applicable)
Open issues summary
Issue 1-1-1: MSD for V2X_n79A-n47A and V2X_n79A_47A
· Proposals
· Option 1: Adopt the MSD (3.3dB) for Uu band proposed in paper R4-2112285.
· Option 2: Adopt the MSD (1dB) for Uu band proposed in paper R4-2113420.
· Option 3: Adopt the average value of MSD.
· Recommended WF
· Further discuss whether to consider diversity gain in MSD and decide a final MSD.

Companies views’ collection for 2st round 
Open issues 
Issue 1-1-1: MSD for V2X_n79A-n47A and V2X_n79A_47A

	Company
	Comments

	LGE
	Prefer option 2 and can compromised with option 3. RAN4 need to check the table format for REFSENS requirements for V2X_n79A-n47A and V2X_n79A_47A UE.

	CATT
	We can accept the average value 2.2dB MSD.

	Qualcomm
	Prefer option 1. The MSD values calculated in draft R4-2114904 (revision of R4-2112285) are based on measurements and commercially available components. These calculations also take RX diversity gain into account. Based on these measurements it is seen that an MSD of 3.3 dB is required for n79.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2114904
(revision of R4-2112285)
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



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

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

	R4-2114904
	Noted

	R4-2114903

	Approved

	
	



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	WF on general issues of V2X band combinations
	CATT
	



[bookmark: OLE_LINK19][bookmark: OLE_LINK20]Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-2111947
	On notation for V2X band combinations

	CATT
	Noted
	

	R4-2111949
	CR for TS 38.101-3, Introduce new band combination of V2X_3A_n47A
	CATT
	Agreed
	

	R4-2111950
	TR 37.875, Band combinations for V2X con-current operation
	CATT
	For email approval
	

	R4-2112285
	Calculation of MSD for n79 for V2X_n79A-n47A and V2X_n79A-47A and accompanying TP
	Qualcomm Incorporated
	To be revised
	

	R4-2113420
	Discussion and TP for TR 37.875 on MSD for V2X_n79A-n47A and V2X_n79A_47A
	Huawei, HiSilicon
	Noted
	

	R4-2111948
	TP on V2X_3A_n47A coexistence study and band combos notation correction
	CATT
	Approved
	



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 

	[bookmark: _Hlk80882425]Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-2114904
	Calculation of MSD for n79 for V2X_n79A-n47A and V2X_n79A-47A and accompanying TP
	Qualcomm Incorporated
	Noted
	

	R4-2114903

	WF on general issues of V2X band combinations
	CATT
	Approved
	

	R4-2111950
	TR 37.875, Band combinations for V2X con-current operation
	CATT
	For email approval
	



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

	CATT
	Yuan Gao
	gaoyuan@catt.cn



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)

