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Introduction
This is the document for the email discussion of the following items under the NR-U RRM agenda (email discussion with the flag [101-e][206] Maintenance_NR_unlic):
5.1.1	NR-based access to unlicensed spectrum
(…)
5.1.1.4	RRM core requirements
5.1.1.5	RRM performance requirements
5.1.1.5.1	General
5.1.1.5.2	Measurement accuracy requirements
5.1.1.5.3	Test cases	
As this work item is in maintenance mode, and only few discussion papers are left, delegates are encouraged to comment on the Draft CRs and discussion points on both 1st and 2nd round of discussion. 
The list of topics covered in this email thread is
· Topic #1: NR-U RRM requirements
· Sub topic 1-1: CCA models for NR-U RRM performance requirements
· Issue 1-1: Avoiding Lmax in test cases with DRX configured
· Issue 1-2: Update Lmax with DRX in RRM core requirements
All the Draft CRs are discussed under Topic #1. 
Please remember to fill in the contact information of the delegates answering to this email thread. 
Topic #1: NR-U RRM requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2118327
	MediaTek inc.
	Proposal 1: If DRX is in used, same CCA realizations are applied to the DBTs within a DRX cycle.

Proposal 2: If DRX is in used, when the number of DRX cycles with at least one SMTC where there are no SSBs available at the UE on the last evaluation window WCCA_DLis larger or equal to LCCA_DL, the CCA attempt is considered successful for transmission

	R4-2118947
	Nokia, Nokia Shanghai Bell
	Proposal 1: If DRX is configured, the CCA model shall increment the counter lCCA once pre DRX cycle for every DRX cycle with at least one unavailable DBT sample due to CCA failure. 
Proposal 2: Update RRM core requirements to clarify that when DRX is configured, Lmax should be evaluated considering L, which is the number of DRX cycles in which at least one SSB occasion is not available at the UE.

	R4-2119446
	Ericsson
	Proposal 1: CCA model based on Option 1 is used not used in test cases in DRX.
Proposal 2: The proposed CCA model when DRX is used in the test case is as follows:
· The test system in the first DBT window of each DRX cycle determines whether the DL CCA attempt is successful or not using the same principle as specified in sectin A.3.26.2: 
· If the DL CCA is successful then the test system shall transmit in ALL DBT windows within that DRX cycle. 
· If the CCA is not successful then the test system shall not transmit in any of the DBT windows within that DRX cycle. In this case number of CCA failures (L) is increased by 1.
· The parameters, LCCA_DL, LCCA_UL , WCCA_DL and WCCA_UL can be used as in non-DRX tests.




Open issues summary
Sub-topic 1-1 – CCA models for NR-U RRM performance requirements 
[bookmark: _Hlk86147116]Issue 1-1: Avoiding Lmax in test cases with DRX configured
· Proposals
· Option 1: 
· If DRX is in use, same CCA realizations are applied to the DBTs within a DRX cycle.
· If DRX is in use, when the number of DRX cycles with at least one SMTC where there are no SSBs available at the UE on the last evaluation window WCCA_DL is larger or equal to LCCA_DL, the CCA attempt is considered successful for transmission
· Option 2: If DRX is configured, the CCA model shall increment the counter lCCA once pre DRX cycle for every DRX cycle with at least one unavailable DBT sample due to CCA failure. 
· Option 3: The proposed CCA model when DRX is used in the test case is as follows:
· The test system in the first DBT window of each DRX cycle determines whether the DL CCA attempt is successful or not using the same principle as specified in sectin A.3.26.2:
· If the DL CCA is successful then the test system shall transmit in ALL DBT windows within that DRX cycle. 
· If the CCA is not successful then the test system shall not transmit in any of the DBT windows within that DRX cycle. In this case number of CCA failures (L) is increased by 1.
· The parameters, LCCA_DL, LCCA_UL , WCCA_DL and WCCA_UL can be used as in non-DRX tests.
· Recommended WF
· Discuss options 1, 2 and 3, and comment on which options are agreeable. 

Issue 1-2: Update Lmax with DRX in RRM core requirements 
One company proposed updating the RRM core requirements to reflect the expected behaviour of Option 2 in Issue 1-2. Please consider the proposal having in mind its relation to Issue 1-1. 
· Proposals
· Proposal 1: Update RRM core requirements to clarify that when DRX is configured, Lmax should be evaluated considering L, which is the number of DRX cycles in which at least one SSB occasion is not available at the UE.
· Recommended WF
· Consider proposal 1, considering the possible outcomes of Issue 1-1. 
Companies views’ collection for 1st round 
Open issues 

	Company
	Comments

	XXX
	Issue 1-1: Avoiding Lmax in test cases with DRX configured
….
Issue 1-2: Update Lmax with DRX in RRM core requirements
…


	Huawei
	Issue 1-1: Avoiding Lmax in test cases with DRX configured
We believe proposal 1-3 are actually same what are all based on same principle that 
1. No matter which SMTC/DMTC UE chooses, the CCA results are same within the same DRX cycle.
2. L will be increased per DRX when there is at least one SMTC not available to UE
Issue 1-2: Update Lmax with DRX in RRM core requirements
We think proposal 1 is already aligned with current spec that “When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle”


	Nokia
	Issue 1-1: Avoiding Lmax in test cases with DRX configured
We support Option 3 and Option 2. 
After reading the discussion paper of Mediatek, we understand that intention behind Option 1, and we think it is very well aligned with what Option 3 is proposing. Additionally, we think it is good to agree on the text of Option 2 as well, since it makes it clearer that the LCCA only counts one failure per DRX cycle. 

Issue 1-2: Update Lmax with DRX in RRM core requirements
We agree with proposal 1. 
This issue depends on the outcome of the Issue 1-1. However, if any of the Options available are agreed, this clarification on the core requirements is necessary in order to better match performance and core requirements. A Draft CR with this clarification was brought in R4-2118945

@Huawei: We understand that the text HW brought is not perfectly clear in the case the UE determines the availability more than once per DRX cycle. That is why we wanted to clarify that on the core requirements text. 


	Apple
	Issue 1-2: Update Lmax with DRX in RRM core requirements
Support the proposal 1.


	MTK
	Issue 1-1: We can support Option 3 and Option 2. 
All proposals follow the same principle. While Option 3 provide step-by-step operation and Option 2 make it clearer. 
Issue 1-2: support proposal 1 to make it clearer. 

	Ericsson
	Issue 1-1: Avoiding Lmax in test cases with DRX configured
We support option 3. 
Although option 3 is similar to option 2, but it is important that either all DBT are transmitted or none of the DBT is transmitted in one DRX cycle. This is to make sure that no DBT is available at the UE in a DRX for which lCCA is increment. Otherwise test will become too easy for UE to pass. So we suggest to modify option 2 wording as follows:
· Option 2: If DRX is configured, the CCA model shall increment the counter lCCA once pre DRX cycle for every DRX cycle in which DBT sample is unavailable due to CCA failure. CCA failures in a DRX cycle is determined according to option 3.

Issue 1-2: Update Lmax with DRX in RRM core requirements
We do not see need to update the core requirement. The current wording already requires the UE to check availability of SSB only once per DRX: 
“The UE is not required to determine the availability of SSB occasions more frequent than once per DRX cycle length, when configured with DRX.”
So if that SSB is unavailable then Lin is incremented by 1 by the UE.
In the test cases we need to make sure that when DBT fails in a DRX then DBT is also unavailable at the UE in that DRX cycle. This is because then Lcca is incremented by 1. This (unavailable DBT at the UE) can only be realized by not transmitting any of the DBT during that DRX cycle.  The reason is that sampling is up to the UE i.e. DBT actually used by the UE is only known to the UE.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	Draft CRs on RRM core requirements

	R4-2118857
Mirror: R4-2118858
Huawei, Hisilicon
	DraftCR on SCell deactivation for NR-U R16
DraftCR on SCell deactivation for NR-U R17

	
	Nokia:
As the cover page indicates, this Draft CR was already endorsed, but not implemented. So we think this is endorsable.

	
	Ericsson: This CR is fine as it is resubmission of already endorsed CR. 

	
	

	
	

	
	

	R4-2118945
Mirror: R4-2118946
Nokia, Nokia Shanghai Bell
	Correction of Lmax behaviour with DRX for operation on unlicensed bands with CCA

	
	Ericsson: We don’t think changing of core requirement is necessary.  Issue 1-1 is a performance issue only.  See our comments on issue 1-2.

	
	Company B

	
	Huawei: Please see our comment to issue 1-2. But open to hear more views from companies.

	
	

	
	

	Draft CRs on CCA models

	R4-2118948
Mirror: R4-2118949
Nokia, Nokia Shanghai Bell
	Correction of CCA model wifh DRX for NR-U perf requirements

	
	Ericsson: We support the third option for issue 1-1, and the change in the CR is not aligned. We need to first resolve issue 1-1. 

	
	Company B

	
	Huawei: We would like to know does WCCA mean WCCA_DL. And what is the meaning by saying that “samples that are outside of the evaluation window WCCA are discarded”

	
	

	
	

	
	

	R4-2119447
Mirror: R4-2119448
Ericsson
	CCA model for tests with DRX in TS 38.133

	
	Company A

	
	Company B

	
	Huawei: Generally fine. It may depend on conclusion of issue 1-1

	
	Nokia
We understand that this Draft CR is the implementation of Option 3 in Issue 1-1. 
We are in general fine with the idea, but the way t is implemented it introduces a conflict to the description latter on in this session at:  
"For semi-static channel access configuration or for dynamic channel access configuration where one candidate SSB position is modeled, prior to each discovery burst transmission window within a time interval Ti of the test, the test equipment shall:"
Additionally, it is unclear the definition of successful DL CCA in a DBT window consisting of more than 1 SSB candidate position in this version of the text. 

One possible approach would be to merge some of the text from R4-2118948, or to make a distinction on the highlighted text that the procedure is applied for each DBTW without DRX and each DRX cycle with DRX.

	
	

	Draft CRs on CCA models

	R4-2118950
Mirror: R4-2118951
Nokia, Nokia Shanghai Bell
	CCA parameters with DRX for NR-U Beam Failure Detection and Link Recovery Test

	
	Ericsson: CR is agreeable.

	
	Company B

	
	

	
	

	
	

	
	

	R4-2118952
Mirror: R4-2118953
Nokia, Nokia Shanghai Bell
	Correction of inter-frequency measurement procedures TCs under CCA

	
	Company A

	
	Company B

	
	

	
	

	
	



Summary for 1st round 
Open issues 

	
	Status summary 

	Sub-topic #1
	Issue 1-1: Avoiding Lmax in test cases with DRX configured
The comments in the first round showed more convergence to Option 3 combined with a mofidied version of Option 2. Companies showed that Option 1 had the same intention of the Option 3, and more support was found for the Option 3 text itself. Therefore, the moderator suggests the following tentative agreement
Tentative agreements:
· If DRX is configured, the CCA model shall increment the counter lCCA once per DRX cycle for every DRX cycle with at least one unavailable DBT sample due to CCA failure. CCA failures in a DRX cycle are determined as follows: 
· The test system in the first DBT window of each DRX cycle determines whether the DL CCA attempt is successful or not using the same principle as specified in sectin A.3.26.2:
· If the DL CCA is successful then the test system shall transmit in ALL DBT windows within that DRX cycle. 
· If the CCA is not successful then the test system shall not transmit in any of the DBT windows within that DRX cycle. In this case number of CCA failures (L) is increased by 1.
· The parameters, LCCA_DL, LCCA_UL , WCCA_DL and WCCA_UL can be used as in non-DRX tests.

Candidate options:
Recommendations for 2nd round:
Confirm the tentative agreement and no further discussion is needed. 

Issue 1-2: Update Lmax with DRX in RRM core requirements
[bookmark: _Hlk87029932]In this issue 2 companies expressed that they see no need in Proposal 1, while 3 companies expressed that they think that Proposal 1 makes the specification clearer. For the second round 
Candidate options:
· Option 1: Update RRM core requirements to clarify that when DRX is configured, Lmax should be evaluated considering L, which is the number of DRX cycles in which at least one SSB occasion is not available at the UE.
· Option 2: No further update is needed. 
Recommendations for 2nd round:
· Discuss further the issue and decide if clarification is needed. 




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”

	R4-2118857
Mirror: R4-2118858
Huawei, Hisilicon
	DraftCR on SCell deactivation for NR-U R16
DraftCR on SCell deactivation for NR-U R17

This Draft CR brought a implementation of a endorsed CR, and all companies commenting agreed to endorse it. 

	R4-2118945
Mirror: R4-2118946
Nokia, Nokia Shanghai Bell
	Correction of Lmax behaviour with DRX for operation on unlicensed bands with CCA

This Draft CR depends on the outcome of Issue 1-2, which will define if the CR is needed or not. 

	R4-2118948
Mirror: R4-2118949
Nokia, Nokia Shanghai Bell
	Correction of CCA model wifh DRX for NR-U perf requirements

This is one of 2 Draft CRs bringing corrections on the CCA model. The outcome of Issue 1-1 is more aligned with R4-2119447.  

	R4-2119447
Mirror: R4-2119448
Ericsson
	CCA model for tests with DRX in TS 38.133

This Draft CR is aligned with the outcome of Issue 1-1, and it received revision suggestions in the first round. Therefore, it will be declared as revised for the second round. 


	R4-2118950
Mirror: R4-2118951
Nokia, Nokia Shanghai Bell
	CCA parameters with DRX for NR-U Beam Failure Detection and Link Recovery Test

Only one comment agreeing with the CR, Therefore, it can be declared as agreeable. 

	R4-2118952
Mirror: R4-2118953
Nokia, Nokia Shanghai Bell
	Correction of inter-frequency measurement procedures TCs under CCA

No comments on the 1st round. Therefore, it can be declared as agreeable.



Discussion on 2nd round 
Sub-topic 1-1 – CCA models for NR-U RRM performance requirements 
Issue 1-2: Update Lmax with DRX in RRM core requirements 
In this issue 2 companies expressed that they see no need in Proposal 1, while 3 companies expressed that they think that Proposal 1 makes the specification clearer. For the second round, please revise if this is needed or not, considering the agreements on Issue 1-1. 
· Proposals
· Option 1: Update RRM core requirements to clarify that when DRX is configured, Lmax should be evaluated considering L, which is the number of DRX cycles in which at least one SSB occasion is not available at the UE.
· Option 2: No further update is needed
· Recommended WF
· Please consider both options and consider is a compromise solution can be reached. 

	Company
	Comments

	Nokia
	Issue 1-2: Update Lmax with DRX in RRM core requirements
We prefer Option 1 but can compromise with Option 2. 
As from our 1st round comments, we think it makes only the requirements clearer. The current text of the spec is:
“When configured with DRX, the UE is not required to determine the availability of SMTC occasions more frequent than once per DRX cycle”
From that we read that the UE has to determine the availability of SMTC occasions at least once per DRX cycle. That means that if the UE wants to do it more than once per DRX cycle it is not clear if the counter of LBT failures could be updated more than once. 

	Ericsson
	Issue 1-2: We are fine to make the clarification. So Option 1 is OK.



CRs/TPs comments collection
	CR/TP number
	Comments collection

	Draft CRs on RRM core requirements

	R4-2118945
Mirror: R4-2118946
Nokia, Nokia Shanghai Bell
	Correction of Lmax behaviour with DRX for operation on unlicensed bands with CCA

	
	Nokia: Pending decision on Issue 1-2. If decision is for Option 2, we can withdraw the CR.  

	
	Company B

	
	

	
	

	
	

	Draft CRs on CCA models

	R4-2119447
Mirror: R4-2119448
Ericsson
	CCA model for tests with DRX in TS 38.133

	
	Company A

	
	Company B

	
	

	
	

	
	



Recommendations for Tdocs
1st round 
New tdocs
	Title
	Source
	Comments

	WF on NR-U RRM requirements
	Nokia, Nokia Shanghai Bell
	

	
	
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2118857

	DraftCR on SCell deactivation for NR-U R16

	Huawei, Hisilicon
	Agreeable
	Resubmission of endorsed Draft CR which was not implemented

	R4-2118858 (Cat A)
	DraftCR on SCell deactivation for NR-U R17
	Huawei, Hisilicon
	Agreeable
	Resubmission of endorsed Draft CR which was not implemented

	R4-2118945

	Correction of Lmax behaviour with DRX for operation on unlicensed bands with CCA
	Nokia, Nokia Shanghai Bell
	Return to
	Pending decision on Issue 1-2

	R4-2118946 (Cat A)
	Correction of Lmax behaviour with DRX for operation on unlicensed bands with CCA
	Nokia, Nokia Shanghai Bell
	Return to
	Pending decision on Issue 1-2

	R4-2118948

	Correction of CCA model wifh DRX for NR-U perf requirements
	Nokia, Nokia Shanghai Bell
	Merged to R4-2119447
	

	R4-2118949 (Cat A)
	Correction of CCA model wifh DRX for NR-U perf requirements
	Nokia, Nokia Shanghai Bell
	Merged to R4-2119448
	

	R4-2119447

	CCA model for tests with DRX in TS 38.133
	Ericsson
	Revised
	

	R4-2119448 (Cat A)
	CCA model for tests with DRX in TS 38.133
	Ericsson
	Return to
	

	R4-2118950
	CCA parameters with DRX for NR-U Beam Failure Detection and Link Recovery Test
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2118951 (Cat A)
	CCA parameters with DRX for NR-U Beam Failure Detection and Link Recovery Test
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2118952
	Correction of inter-frequency measurement procedures TCs under CCA
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2118953 (Cat A)
	Correction of inter-frequency measurement procedures TCs under CCA
	Nokia, Nokia Shanghai Bell
	Agreeable
	




2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-2120262
	WF on NR-U RRM requirements
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2118945

	Correction of Lmax behaviour with DRX for operation on unlicensed bands with CCA
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2118946 (Cat A)
	Correction of Lmax behaviour with DRX for operation on unlicensed bands with CCA
	Nokia, Nokia Shanghai Bell
	Agreeable
	

	R4-2120263
	CCA model for tests with DRX in TS 38.133
	Ericsson, Nokia, Nokia Shanghai Bell
	Agreeable
	Revision of 
R4-2119447

	R4-2119448 (Cat A)
	CCA model for tests with DRX in TS 38.133
	Ericsson, Nokia, Nokia Shanghai Bell
	Agreeable
	



Annex 
Contact information
	Company
	Name
	Email address

	Nokia, Nokia Shanghai Bell
	Rafael Paiva
	Rafael.Paiva@nokia.com

	Apple
	Jie Cui
	Jie_cui@apple.com

	Ericsson
	Santhan Thangarasa
	Santhan.thangarasa@ericsson.com



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)
