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Introduction
In RAN#88e meeting, the WI, band combinations for con-current operation of NR/LTE Uu bands/band combinations and one NR/LTE V2X PC5 band, was approved. It is expected to bring request of specific band combinations and also to specify the UE RF requirements if required. This email discussion summary will discuss the revised WID, TR skeleton, TP and genera issues of con-current operation.
The candidate targets of this email discussion for 1st round and 2nd round:
· 1st round
· Discuss the revised WID and TR skeleton.
· Discuss the general issues for con-current operation.
· Companies to provide comments on the open issues, revised WID, TR skeleton and TP.
· Assign the corresponding WF after the 1st round discussion if needed.
· 2nd round
· Further discuss the WF if any for alignment.
· Recommend the final statuses of the WF if any, revised WID, TR skeleton and TP.
Topic #1: General issues of con-current operation
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009832
	CATT
	Revised basket WID for V2X band combination.

	R4-2009833
	CATT
	TR 37 8xx skeleton for V2X new band combinations.

	R4-2010931

	Huawei, HiSilicon
	General discussion about Rel-17 band combinations for Uu and V2X con-current operation.
Proposal 1: Filter performance for band n47/47 in Table 2.1-1 can be used to evaluate the MSD exception for V2X band combinations.
Proposal 2: RAN4 need to evaluate ΔTIB,c and ΔRIB,c for band n47/47 and UE architecture.
Observation 1: There is no need to consider IMD problem which may fall into band 47 Rx band due to the half-duplex mode.
Observation 2: Harmonic interference, harmonic mixing or IMD problem which may fall into licensed band can be solved one by one.
Observation 3: Cross band isolation problem between C-bands and ITS band may need to be further studied.
Observation 4: When we specify the band combinations with licensed band used for NR V2X, we can study the UE RF architecture firstly. And we can only multiplex the Uu’s requirements or exception in the condition that the RF requirements are same between Uu and PC5 for the same licensed band.

	R4-2009834
	CATT
	TP on harmonics and IMD analysis for V2X_(n)39A_(n)47A con-current operation.



Open issues summary
Sub-topic 1-1: UE RF architecture
Issue 1-1-1: Shared antenna architecture or separate antenna architecture
· Proposals
· Option 1: Consider both shared antenna architecture and separate antenna architecture.
· Option 2: Decide the antenna architecture based on the specific band combination.
· Recommended WF
· Need more discussion. Companies are encouraged to bring more inputs on this issue.

Sub-topic 1-2: Filter performance
Issue 1-2-1: Filter performance for band n47/47
· Proposals
· Option 1: Use the IL and attenuation values of filter for band 47/n47 proposed in R4-2010931.
· [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Recommended WF
· [bookmark: OLE_LINK5][bookmark: OLE_LINK6]Need more discussion. Companies are encouraged to bring more inputs on this issue.

Sub-topic 1-3: IMD problem 
[bookmark: OLE_LINK11]Issue 1-3-1: IMD falling into band 47/n47
· Proposals
· Option 1: No need to consider IMD problem falling into band 47/n47 due to the half-duplex mode.
· Recommended WF
· Agree Option 1.

Sub-topic 1-4: ΔTIB,c and ΔRIB,c
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Issue 1-4-1: ΔTIB,c and ΔRIB,c for band 47/n47
· Proposals
· Option 1: RAN4 need to evaluate ΔTIB,c and ΔRIB,c for band 47/n47, e.g. reuse the value of band n79 (ΔTIB,c = 0.8, ΔRIB,c = 0.5)
· Option 2: Decide after the RF architecture is clear.
· Recommended WF
· Need more discussion. Companies are encouraged to bring more inputs on this issue.
Companies views’ collection for 1st round 
Open issues
	Company
	Comments

	Huawei
	Sub-topic 1-1
Consider both shared antenna architecture and separate antenna architecture.
Sub-topic 1-2
Option 1: Use the IL and attenuation values of filter for band 47/n47 proposed in R4-2010931
Sub-topic 1-3: IMD problem
Option 1: No need to consider IMD problem falling into band 47/n47 due to the half-duplex mode.
Sub-topic 1-4: ΔTIB,c and ΔRIB,c
o	Option 1: RAN4 need to evaluate ΔTIB,c and ΔRIB,c for band 47/n47, e.g. reuse the value of band n79 (ΔTIB,c = 0.8, ΔRIB,c = 0.5)

	Qualcomm Incorporated
	[bookmark: OLE_LINK9][bookmark: OLE_LINK10]Issue 1-1-1: Shared antenna architecture or separate antenna architecture
· Need more discussion. 
Issue 1-2-1: Filter performance for band n47/47
· Need more discussion and analysis of feasible filter.
Issue 1-4-1: ΔTIB,c and ΔRIB,c for band 47/n47
· Need more discussion. The architecture assumption folds into these values.


	CATT
	Issue 1-1-1: Shared antenna architecture or separate antenna architecture
Option 1 is OK with us. Anyway, this is the first meeting for the WI. We don’t have to make the final decision for these issues at such an early stage. It is expected to collect more views from companies to achieve consensus.
Issue 1-2-1: Filter performance for band n47/47
The detailed parameters of filter should be further discussed.  
Issue 1-3-1: IMD falling into band 47/n47
Option 1. It is a common understanding. 
Issue 1-4-1: ΔTIB,c and ΔRIB,c for band 47/n47
The UE RF architecture is expected to be first decided. We think Option1 can be considered as a baseline.

	LGE
	Sub-topic 1-1
For the inter-band con-current operation with ITS spectrum (n47), the baseline RF architecture is separate antenna RF architecture. Other case, RAN4 consider the shared antenna architecture such as V2X_20A_n38A. It can be decide according to the specific band combos.
Sub-topic 1-2
Need further discussion based on company input
Sub-topic 1-3: IMD problem
Prefer option 1: No need to consider IMD problem falling into band 47/n47 due to the half-duplex mode.
Sub-topic 1-4: ΔTIB,c and ΔRIB,c
o	RAN4 need to decide the detail RF architecture according to con-current operation, then RAN4 decide the filter additional ILs from the commercial filter performance date sheet.


 
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

	R4-2009832
(Revised basket WID for V2X band combination.)
	

	
	

	
	

	R4-2009833
(TR 37.8xx skeleton for V2X new band combinations.)
	

	
	

	
	

	R4-2009834
(TP on harmonics and IMD analysis for V2X_(n)39A_(n)47A con-current operation.)
	Huawei: ΔTIB and ΔRIB need to be considered for band n47

	
	Qualcomm: The TP doesn’t say what document it is being written for. Can you tell us what document would contain the text proposal? 

	
	To Huawei: It should be based on the decision of Issue 1-4-1: ΔTIB,c and ΔRIB,c for band 47/n47. We can keep it as TBD for the time being.
To Qualcomm: The TP is for a new TR (currently TR 37.8xx). The detailed TR number is not allocated. I will check it with secretary.

	
	LGE: premature to capture the detail delta value at this moment. It is just started in new TR38.xxx.



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: Shared antenna architecture or separate antenna architecture
	Tentative agreements: None
Candidate options: 
· Option 1: Consider both shared antenna architecture and separate antenna architecture.
· Option 2: Decide the antenna architecture based on the specific band combination.
Recommendations for 2nd round: Focus on whether antenna architecture should be dependent on the specific band combination.
(Moderator: Option 2 is not contradictory with Option 1.)

	Issue 1-2-1: Filter performance for band n47/47
	Tentative agreements: None
Candidate options:
· Option 1: Use the IL and attenuation values of filter for band 47/n47 proposed in R4-2010931.
Recommendations for 2nd round: Need further discussion based on more inputs from companies.

	Issue 1-3-1: IMD falling into band 47/n47
	Tentative agreements: 
· Option 1: No need to consider IMD problem falling into band 47/n47 due to the half-duplex mode.

	Issue 1-4-1: ΔTIB,c and ΔRIB,c for band 47/n47
	Tentative agreements: None
Candidate options: 
· Option 1: RAN4 need to evaluate ΔTIB,c and ΔRIB,c for band 47/n47, e.g. reuse the value of band n79 (ΔTIB,c = 0.8, ΔRIB,c = 0.5)
· Option 2: Decide after the RF architecture is clear.

Recommendations for 2nd round: First to decide the specific RF architecture. Then focus on whether the existing values of band n79 can be reused based on the specified RF architecture and hopefully explore the potential reasons.



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

	[bookmark: _Hlk38546845]#1
	WF on new band combinations for V2X con-current operation.
	CATT

	#2
	CR for 38.101-1, Introduce new band combination of V2X_n39A_n47A.
	CATT

	#3
	CR for 38.101-3, Introduce new band combination of V2X_39A_n47A and V2X_n39A_47A.
	CATT



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

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

	R4-2009832
(Revised basket WID for V2X band combination.)
	To be agreed.

	R4-2009833
(TR 37.8xx skeleton for V2X new band combinations.)
	To be agreed.

	R4-2009834
(TP on harmonics and IMD analysis for V2X_(n)39A_(n)47A con-current operation.)
	To be revised.



Discussion on 2nd round (if applicable)
Companies views’ collection for 2st round 
Open issues 
	Company
	Comments

	
	

	
	

	
	



CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2011794
WF on new band combinations for V2X con-current operation.
	

	
	

	
	

	R4-2011795
(TR 37.875 skeleton for V2X new band combinations.)
	Moderator: Based on the guidance from chairman, the correct TR number should be provided. I will check it with secretary ASAP.



	
	

	
	

	R4-2011796
(TP on harmonics and IMD analysis for V2X_n39A_n47A con-current operation.)
	

	
	

	
	

	R4-2011797
(CR for 38.101-1, Introduce new band combination of V2X_n39A_n47A)
	

	R4-2011798
(CR for 38.101-3, Introduce new band combination of V2X_39A_n47A and V2X_n39A_47A)
	



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”

	R4-2011794
	[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Agreeable

	R4-2011795
	Agreeable. The TR number allocated is TR 37.875.

	R4-2011796
	Agreeable

	R4-2011797
	Agreeable

	R4-2011798
	[bookmark: _GoBack]Agreeable



