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Introduction
The WID on NR RF Enhancements for FR2 RP-202107 has been approved in RAN#89e meeting. The purpose of this work item is to specify the following FR2 UE features and associated requirements including RF and RRM requirements. This email discussion is to discuss the RRM core requirements for inter-band CA in FR2 corresponding to section 9.4.6.1, 9.4.6.2 and 9.4.7.1 in the agenda. 

Based on RAN #95e agreements in RP-220968 inter-band DL CA requirements for CBM were removed from the WI scope. The target of this meeting is to conclude on the inter-band UL CA for IBM capable UEs in line with latest WI scope and discuss the performance aspects. 

The tentative target of email discussion for 1st round and 2nd round is indicated below: 
· 1st round: Companies are expected to provide views and/or comments on the listed open issues and draft CRs. 
· 2nd round: Conclude on the core requirements and at least the list of test cases in performance part.
Topic #1: General
* Based on RAN #95e agreements in RP-220968 inter-band DL CA requirements for CBM were removed from the WI scope. Rapporteur and companies are encouraged to provide updated Big CR following the updated WI scope
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208498
	Nokia, Nokia Shanghai Bell
	N/A

	R4-2208992
	Huawei, Hisilicon
	Correcting the interruption requirements at SCell activation/deactivation in NE-DC mode.

	R4-2209788
	Nokia, Nokia Shanghai Bell
	Correction on Big CR on RRM requirements for FR2 Inter-band CA (R4-2205868). Removing CRs relevant to CBM. 

	R4-2210124
	Ericsson
	Big CR to merge the multiple endorsed draft CRs in RAN4#101bis-e and RAN4#102-e meeting for RRM requirements for FR2 Inter-band CA



Companies views’ collection for 1st round 
Moderator’s comments: No discussion papers were submitted under Topic #1. Companies are encouraged to provide comments directly to the CRs listed in clause 1.2.1.
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs.
	CR/TP number
	Comments collection

	R4-2208992 (Huawei) 
	Company A

	
	Company B Ericsson: Similar comments as Nokia. No need for the change as CA configuration is not supported. 

	
	Nokia: The change is not agreeable. Since we only have FR1+LTE and FR2+LTE (From R17) and no FR1+FR2 in MCG in NE-DC in current RF specification. 

	R4-2209788 (Nokia)
	Company AHuawei: The table number should be aligned with the section number.

	
	Company BNokia: Thanks Huawei’s comments, we will update.

	
	Ericsson: OK

	R4-2210124 (Ericsson)
	Huawei: The changes are similar with R4-2209788 and can be merged into R4-2209788. Besides, there is no need to introduce the definition of CBM since it has been removed from R17.

	
	Nokia: we share the same view as Huawei. The change is similar as R4-2209788 to remove CBM related requirements according the WID scope change. However, the definition of CBM and BMRS should also be removed. 

	
	Ericsson: The reason we had them was there is no harm in having the abbreviations in the spec even though the requirements related to CBM was removed. If companies have strong view, we are fine with removing the CBM related terminology.



Summary for 1st round 
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  

	R4-2208992 (Huawei)
	To be revised

	R4-2209788 (Nokia)
	To be revised

	R4-2210124 (Ericsson)
	Merged




Topic #2: Inter-band UL CA for IBM
At RAN4#100-e, the following were agreed on FR2 inter-band UL CA with IBM capable UEs:
· Existing interruption requirements at UL carrier RRC reconfiguration can be reused in R17. 
· Interruption at active BWP switching is the same as the existing interruption requirement
· Not define DL interruption at UE Tx switching between two uplink carriers for FR2 inter-band CA, unless there is further discussion in RF session first.  
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2208499
	Nokia, Nokia Shanghai Bell
	draftCR to capture the agreements on FR2 inter-band UL CA for IBM. The DL interruption due to UE Tx switching between two UL carriers is updated to clarify it is applicable only to FR1.

	R4-2208993
	Huawei, Hisilicon
	[bookmark: OLE_LINK168][bookmark: OLE_LINK176]Observation 1: The maximum number of NR serving CCs is increased for NR inter-band CA in R17 since new NR bandwidth combination sets are introduced into TS38.101-1/2/3.
Observation 2: The maximum number of NR serving CC as specified in TS38.133 is largely dependent on the NR CA bandwidth combination as defined in TS38.101-1/2/3.
Proposal 1: For the requirements on number of serving carriers, we suggest not to specify the exact number of NR serving carriers in TS38.133. The number of NR serving carriers for NR SA can refer to the configurations for CA as defined in TS38.101-1/2/3.
Proposal 2: The requirements on number of serving carriers for NR SA can be updated as follows:
	[bookmark: _Hlk101966679]3.6.2.1	Number of serving carriers for SA
Requirements for standalone NR with NR PCell are applicable for the UE configured with the following number of serving NR CCs:
-	with the number of NR DL CCs in total as specified in clause 5.5A of TS 38.101-1 [18], TS 38.101-2 [19] and TS 38.101-3 [18] for NR CA configuration.
-	with 1 UL (or 2 UL if SUL is configured) in PCell and up to 1 UL (or 2 UL if SUL is configured) in SCell.
-	SUL may be configured together with one of the UL




	R4-2208994
	Huawei, Hisilicon
	draftCR to correct the requirements on number of serving carriers for NR SA, in order to align with the definition in TS38.101-1/2/3.

	R4-2210125
	Ericsson
	draftCR on introducing the interruption requirements for FR2 inter-band UL CA for IBM.



Open issues summary
Issue 2-1 requirements on number of serving cells
· Proposals: 
· Option 1: For the requirements on number of serving carriers, we suggest not to specify the exact number of NR serving carriers in TS38.133. The number of NR serving carriers for NR SA can refer to the configurations for CA as defined in TS38.101-1/2/3. (Huawei)
· The requirements on number of serving carriers for NR SA can be updated as follows:
	3.6.2.1	Number of serving carriers for SA
Requirements for standalone NR with NR PCell are applicable for the UE configured with the following number of serving NR CCs:
-	with the number of NR DL CCs in total as specified in clause 5.5A of TS 38.101-1 [18], TS 38.101-2 [19] and TS 38.101-3 [18] for NR CA configuration.
-	with 1 UL (or 2 UL if SUL is configured) in PCell and up to 1 UL (or 2 UL if SUL is configured) in SCell.
-	SUL may be configured together with one of the UL



· Recommended WF
· TBA
	Company
	Comments

	Qualcomm
	Okay with Option 1.

	Apple
	It is not straightforward to extend the existing requirements to any number of CC due to excessive long delay which is less practical from mobility perspective.

	Huawei
	Support option 1.
In R17, many new CA bandwidth combinations are considered to be introduced. Based on the current definition of the number of serving carriers, RAN4 must check whether the value of the number of serving carriers defined in TS38.133 needs to be updated once new CA bandwidth combinations have been introduced into TS38.101-1/2/3. Hence, we suggest that the value of the number of serving carriers defined in TS38.133 just refer to TS38.101-1/2/3.

	vivo
	Ok with option 1. 

	Nokia
	We have different view. We think current way of exact number of supported NR serving carriers defined in RRM requirements is clear and readable. The exact number in each release can be updated when RF specification has conclusion.  
In thread #202, Ericsson’s paper R4-2210122& R4-2210123 are discussed. We understood this proposal is not specifically addressing the FR2 inter-band CA case. Instead, it concerns generally the number of serving cells for both DL and UL. We think this shall be discussed in #202 together with Ericsson’s paper.

	Ericsson
	We have same view as Nokia. When RF session finishes their work, the number of carriers can be updated during maintenance phase in TEI. If we start changing the approach now, we have to update the legacy releases to maintain consistency, which may not be desirable. 
Further rearing the UL carriers, in last meeting it was updated considering the CA configurations supported. We do not agree with the change.
I think we can discuss this issue in TEI17 and in thread 202 as part of the exercise updating the number of carriers supported for Rel-17. 
In our paper, we considered only NR SA as the others cases are being discussed in RF and can be updated them once the RF session has conclusion or completion.



Companies views’ collection for 1st round 
Open issues 
Moderator’s comments: Please provide your comments in the tables below each separate Issue in section 2.2. 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs.
	CR/TP number
	Comments collection

	
R4-2208499 (Nokia)
	Company A

	
	Company B

	
	

	R4-2208994 (Huawei)

	Company ANokia: The change is not agreeable. This also depends on the conclusion in Issue 2-1. As we commented in issue 2-1, exact number for supported serving carriers is more readable and clear in RRM requirements. Based on RF specification the support maximum DL is 16. For the UL supported carrier numbers, it was agreed to update to 8 in last meeting according to RF specification. 

	
	Company BEricsson: Do not agree with the CR. UL carriers supported is updated as per 38.101 series in last meeting across releases.  

	
	

	R4-2210125 (Ericsson)
	Huawei: The current interruption requirements for UL CA are generic definition and applicable for IBM UEs. There is no need to make a duplicate definition for IBM UE.

	
	Nokia: We share the same view as Huawei. On UL carrier configuration and active BWP switching, existing text does not exclude the applicability to FR2 inter-band CA. We do not see the necessary to have the addition change in this CR.

	
	Ericsson: We have slightly different view. We can have a sentence “The requirements above apply to UE capable of independent beam management in FR2 inter-band CA and UE capable of intra-band CA in FR2 bands and FR1” wherever applicable so that requirements are clear. 



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
	[bookmark: _Hlk103555171]Issue 2-1 requirements on number of serving cells
Agreement on GTW (May.10):
Further discuss the issue with below options 
1. Option 1 as Huawei proposed
1. Keep current approach and further discuss whether the value in existing RRM specification need to be updated 
The discussion on the issue has no impact on the competition of Rel-17 FR2 RF enhancement WI 
Recommendations for 2nd round: 
This issue will be further discussed in email thread #202 moderated by Yang Tang. 



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  

	R4-2208499 (Nokia)
	Agreeable

	R4-2208994 (Huawei)
	Removed to #202 for further discussion

	R4-2210125 (Ericsson)
	To be revised



Topic #3: RRM performance requirements
At RAN4#100-e, the following were agreed on FR2 inter-band UL CA with IBM capable UEs:
· Existing interruption requirements at UL carrier RRC reconfiguration can be reused in R17. 
· Interruption at active BWP switching is the same as the existing interruption requirement
· Not define DL interruption at UE Tx switching between two uplink carriers for FR2 inter-band CA, unless there is further discussion in RF session first.  
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2209789
	Nokia, Nokia Shanghai Bell
	1. Introduce new test cases on UE UL carrier RRC reconfiguration delay requirements for FR2 inter-band UL CA with IBM in Rel-17.
1. Test cases for PUCCH SCell activation and deactivation delay requirements of FR2 unknown cell with inter-band FR2 PCell will be planned in Rel-17 Further RRM enhancement for NR and MR-DC WI.
1. Introduce separate test case for FR2 inter-band UL CA with IBM 
1. Test case for FR2 inter-band UL CA with IBM can use TC5 in PUCCH SCell activation in FeRRM WI as baseline.

	R4-2209790
	Nokia, Nokia Shanghai Bell
	draftCR for test case on UE UL carrier RRC reconfiguration delay for FR2

	R4-2210128
	Ericsson
	Proposal 1: RAN4 shall define at least the following test cases for inter-band UL CA
1. Test case for interruptions at UL carrier RRC reconfiguration
1. Test case for interruptions due to Active BWP switching Requirement




Open issues summary
Issue 3-1 Test cases for FR2 inter-band UL CA for IBM
· Proposals: RAN4 shall define the following test cases for inter-band UL CA for IBM
· TC#1: Test case for UL carrier RRC reconfiguration delay (Nokia)
· TC#2: Test case for FR2 inter-band UL CA with IBM (Nokia)
· Option 1: Use TC5 in PUCCH SCell activation in FeRRM WI as baseline (Nokia)
· TC#3: Test case for interruptions at UL carrier RRC reconfiguration (Ericsson)
· TC#4: Test case for interruptions due to Active BWP switching Requirement (Ericsson)
· Recommended WF
· Please companies provide your comments to respective TCs.
	Company
	Comments

	Qualcomm
	I do not think Option 1 of TC#2 is a good idea because it won’t be applicable to UE not supporting dual PUCCH group. Instead, we can consider test applicability rule to avoid redundant test cases if UE supports both features and TC5 is adopted in FeRRM WI.

	Huawei
	TC#2 and TC#4 are not needed.
SCell activation/deactivation test for FR2 inter-band CA has been defined since R16.
Interruption requirements due to active BWP switching are generic for all the active serving cells in same FR, and current active BWP switching tests are generally defined and there is no limitation on the type of CA bandwidth combination.

	Nokia
	We support TC1~TC4. 
On TC#2, the list of test cases is also being discussed in FeRRM PUCCH SCell activation. We understood TC5 in PUCCH SCell activation TCs exactly intends for FR2 inter-band UL CA scenario. We can discuss if the same test case is sufficient for testing FR2 inter-band UL CA, or TC5 can be used as a baseline but a new TC needs to be defined. 
For TC#4, we could think if it is possible to combine with DL test cases since existing requirements for BWP switch including both DL and UL BWP switch. combine with DL test cases to save some test effort.

	Ericsson
	Regarding TC4, may be a clarification question. Is the interruption is due to UL BWP switch or DL BWP switch? 



Companies views’ collection for 1st round 
Open issues 
Moderator’s comments: Please provide your comments in the tables below each separate Issue in section 3.2. 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs.
	CR/TP number
	Comments collection

	
R4-2209790 (Nokia)
	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 

	Sub-topic#1
	Issue 3-1 Test cases for FR2 inter-band UL CA for IBM
Agreement on GTW (May.10):
RAN4 will define the following test cases for inter-band UL CA for IBM
· TC#1: Test case for UL carrier RRC reconfiguration delay
· TC#3: Test case for interruptions at UL carrier RRC reconfiguration
· TC #1 and TC #3 merged to a single test case
Further discuss below test cases 
· TC#2: Test case for FR2 inter-band UL CA SCell activation delay with IBM 
· TC#4: Test case for interruptions due to UL Active BWP switching Requirement 
Recommendations for 2nd round:
Please continue the discussion on TC#2 and TC#4. Proponent companies please clarify the scope of the test cases in more details. 



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  

	R4-2209790 (Nokia)
	To be revised



Discussion on 2nd round (if applicable)
Moderator can provide summary of 2nd round here. Note that recommended decisions on tdocs should be provided in the section titled ”Recommendations for Tdocs”.
[bookmark: _Hlk103555298]Issue 3-1 Test cases for FR2 inter-band UL CA for IBM
Agreement on GTW (May.10):
RAN4 will define the following test cases for inter-band UL CA for IBM
· TC#1: Test case for UL carrier RRC reconfiguration delay
· TC#3: Test case for interruptions at UL carrier RRC reconfiguration
· TC #1 and TC #3 merged to a single test case
Further discuss below test cases 
· TC#2: Test case for FR2 inter-band UL CA SCell activation delay with IBM 
· TC#4: Test case for interruptions due to UL Active BWP switching Requirement 
Recommendations for 2nd round:
Continue the discussion on TC#2 and TC#4. The following options are listed based on the GTW discussion. Please companies express your views and justifications in the 2nd round. 
· TC#2: Test case for FR2 inter-band UL CA SCell activation delay with IBM 
· Option 1: Define a new test case for FR2 inter-band UL CA SCell activation delay with IBM
· Option 2: Reuse TC5 if it is defined in PUCCH SCell activation in FeRRM WI.
· Option 3: No test case is needed. 
· TC#4: Test case for interruptions due to UL Active BWP switching Requirement 
· Option 1: Define a new test case to verify the interruption due to UL active BWP switching
· Option 2: No test case is needed
	Company
	Comments

	Qualcomm
	TC#2: Option 3.
· We do not see what can be additionally verified via DL only SCell activation and deactivation test cases.
TC#4: Option 2.
· For unpaired spectrum a DL BWP is paired with a UL BWP, and BWP switching is common for both UL and DL. Therefore, we do not think a separate test case just for UL active BWP switching unless there is something that couldn’t be verified in the legacy FR2 BWP switching test cases.

	Huawei
	TC#2: Option 3. The existing FR2 SCell activation test for FR2 inter-band already have UL BWP configuration.
TC#4: Option 2. The existing FR2 active BWP switch test already includes UL BWP switching.

	Nokia
	TC#2: We support option 1 and option 2. TC#2 is to define the test cases for UL SCell activation for FR2 inter-band CA with IBM. Current FR2 SCell activation is only verify the DL SCell. We understood TC5 in PUCCH SCell activation TCs exactly intends for FR2 inter-band UL CA scenario. We can discuss if the same test case is sufficient for testing FR2 inter-band UL CA, or TC5 can be used as a baseline but a new TC needs to be defined. 
TC#4: Option 2 is fine. The existing FR2 active BWP switch test cases already include UL BWP switch and also verify the interruption in the same case.



Summary for 2nd round 
Issue 3-1 Test cases for FR2 inter-band UL CA for IBM
Agreements after 2nd round discussion:  
· TC#2: Test case for FR2 inter-band UL CA SCell activation delay with IBM 
· FFS: 
· Option 1: Define a new test case for FR2 inter-band UL CA SCell activation delay with IBM
· Option 2: Reuse TC5 if it is defined in PUCCH SCell activation in FeRRM WI.
· Option 3: No test case is needed. 
· TC#4: Test case for interruptions due to UL Active BWP switching Requirement 
· No test case is needed

Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	R4-22xxxxx
	WF on RRM requirements for FR2 Inter-band DL CA and UL CA
	Nokia
	

	
	
	
	

	
	
	
	



[bookmark: _Hlk103555469][bookmark: _Hlk103555690]Existing tdocs
	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4-2208992
	R4-22xxxxx
	DraftCR on correction to interruption requirements for IBM R17
	Huawei
	Not Pursued
	Comments need to be solved.

	R4-2209788
	R4-22xxxxx
	Correction for Big CR on RRM requirements for FR2 Inter-band CA
	Nokia
	Revised
	Merging the changes in R4-2210124.

	R4-2210124
	
	Update of Big CR for RRM requirements of FR2 Inter-band CA
	Ericsson
	Merged
	Merged into R4-2209788

	R4-2208499
	
	CR on RRM requirements for IBM inter-band FR2 UL CA
	Nokia
	Agreeable
	No comments received in 1st round

	R4-2208994
	
	DraftCR on number of serving carriers for FR2 inter-band CA R17
	Huawei
	Return to
	Moved to #202 for further discussion

	R4-2210125
	R4-22xxxxx
	Draft CR on RRM requirements for FR2 inter-band UL CA for IBM UE
	Ericsson
	Revised
	Comments need to be solved.

	R4-2209790
	R4-22xxxxx
	dratCR on UE UL carrier RRC reconfiguration delay for FR2
	Nokia
	Revised
	Comments on GTW need to be considered.



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

2nd round 

	Tdoc number
	Revised to
	Title
	Source
	Recommendation  
	Comments

	R4- 2210606
	
	WF on RRM requirements for FR2 Inter-band DL CA and UL CA
	Nokia
	Agreeable
	

	R4-2211078
	
	DraftCR on correction to interruption requirements for IBM R17
	Huawei
	Withdrawn
	No revised CR is provided in 2nd round.

	R4-2211079
	
	Correction for Big CR on RRM requirements for FR2 Inter-band CA
	Nokia
	Agreeable
	

	[bookmark: _Hlk103942723]R4-2211080
	
	Draft CR on RRM requirements for FR2 inter-band UL CA for IBM UE
	Ericsson
	Agreeable
	

	R4-2211081
	
	dratCR on UE UL carrier RRC reconfiguration delay for FR2
	Nokia
	Agreeable
	



Notes:
1. Please include the summary of recommendations for all tdocs across all sub-topics.
1. For the Recommendation column please include one of the following: 
1. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
1. Other documents: Agreeable, Revised, Noted
1. Do not include hyper-links in the documents
Annex 
Contact information
	Company
	Name
	Email address

	Qualcomm
	CH Park
	chparkqc@qti.qualcomm.com

	Ericsson
	Venkat
	Venkatarao.gonuguntla@ericsson.com

	Nokia
	Delia Chen
	delia.chen@nokia-sbell.com



Note:
1. Please add your contact information in above table once you make comments on this email thread. 
1. 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)


