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[AT123bis][806] RLM and BFD relaxation state reporting (CATT)
Scope:
· Discuss intended behaviour and write a CR capturing it, if possible.
      Intended outcome: 
· Agreeable CR in R2-2311427
	Deadline: 
· Friday morning session
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Discussion
1.1. [bookmark: _Ref147873540]Description of the issue
The issue to be addressed in this offline is summarized as follows:
Per RAN#95 agreement (from offline [95e-34-PowerSaving-WA] in RP-221003), TS 38.331 specifies UAI reporting in support of RLM/BFD measurements relaxation such that UE reports via UAI any RLM/BFD measurements relaxation state change (relaxed/not-relaxed). TS 38.331 also specifies the good serving cell quality criterion defined in clause 5.7.13.2, and the low mobility criterion, involved in the RLM/BFD relaxation state criterion. TS 38.133 specifies how such criteria are used to trigger the RLM and BFD measurements relaxation state changes in clause 8.1.1.1 and 8.5.1.1 respectively. However, other conditions, in addition to the good serving cell quality and low mobility criteria, are also considered in TS 38.133 that also trigger RLM/BFD relaxation state changes, for example DRX state changes:
1) TS 38.133 specifies that the UE is no longer allowed to relax RLM and BFD measurements in case “no DRX is used” e.g. when any DRX timer associated with traffic activity is running. This causes the following problem: when the UE is outside Active Time and the relaxation criterion is met, the UE will initiate transmission of the “relaxed state” report, but that will trigger the UE to start the drx-InactivityTimer, which causes the UE to enter “not relaxed” state immediately, so that the reported “relaxed state” is immediately outdated. This also starts the prohibit timer causing the UE to send another relaxation state report update (“not relaxed”) when the prohibit timers expires. Also, this unnecessarily starts prohibit timer for reporting which can delay the reporting based on the real conditions to switch between the relaxation states.
2) TS 38.133 specifies that the UE is no longer allowed to relax RLM and BFD measurements in case DRX cycle is longer than 80ms. Consequently, a DRX configuration whether the Short DRX is < 80ms and the Long DRX is > 80ms will introduce similar relaxation state switches and UAI reports as described above. 
This issue was first raised in RAN2#121bis-e and first treated in offline [AT121bis-e][006][NR17] CP PowSav and DCCA Corrections (CATT) [1]. At that time, it was agreed to leave the issue to be resolved in RAN4, but RAN4 didn’t succeed to converge since then. Thus this offline aims at solving the issue from RAN2 perspective.
At this meeting, [2] and [3] propose solutions aiming at addressing the issue, but were felt incomplete during the on-line discussion, so a primary goal of this offline is to agree on the exact UAI trigger(s) for RLM/BFD relaxation state reporting.
1.2. UAI trigger(s)
RAN plenary agreed that UAI should be triggered by the relaxation state changes, but, as captured in RAN agreements, “When the UE is allowed according to current configured criteria, the UE may decide to relax RLM BFD measurements”, meaning the fulfillment of the RLM/BFD measurement relaxation condition does not necessarily implies the UE does relax its measurements.
Based on the above, we see 2 possible options for defining the UAI report trigger that would avoid the issue described in Section 3.1:
Option 1: change of the relaxation criterion state (fulfilled/not fulfilled), as specified in TS 38.133 [14] clauses 8.1.1.1 (for RLM) and 8.5.1.1 (for BFD) assuming that the UE is allowed to relax in any DRX state and for any DRX configuration. [This option does not take into account the actual measurement relaxation state.]
Option 2: change of the relaxation criterion state (fulfilled/not fulfilled), as specified in TS 38.133 [14] clauses 8.1.1.1 (for RLM) and 8.5.1.1 (for BFD) assuming that the UE is allowed to relax in any DRX state and for any DRX configuration, when this relaxation criterion state change also triggers the associated measurement relaxation state change (criterion fulfilled-> relax) in the UE.
Q1. Which of option 1 or 2 (or both) do you prefer?
	Company
	Option
	Comment

	CATT
	Option 2
	

	Huawei
	See comment
	This is Rel-17 NBC change, we suggest to minimize the change on UE behaviour. We agree the UAI reporting due to DRX state is unnecessary, we can fix it in RAN2 spec (considering it is stuck in RAN4) and only this change is acceptable to us, i.e. the clarification from Nokia’s CR.

For option 2, if the UE needs to evaluate the relaxation criterion state, the change of relaxation criterion state will surely lead to change of relaxation state. But there are more cases that also leads to relaxation state, the legacy UE behavior is to report UAI. For these additional cases, we understand they are not frequent as DRX state change, the signaling of reporting can be acceptable. 

	Qualcomm
	Option 2
	

	Nokia, Nokia Shanghai Bell
	See comment
	We agree with Huawei, proposed changes are not agreeable. 

In addition we think that both option 1 and 2 are erroneous since according to 38.133 clauses 8.1.1.1 and 8.5.1.1 the relaxation is applied only if No DRX is used or DRX cycle is longer than 80ms.

	LGE
	See comment
	It seems sufficient to only add referring to 5.7.13 of TS 38.331 as proposed by Ericsson in R2-2311151

	vivo
	See comments
	It is a little confusing on the difference between option 1 and option 2, but after reading the TP, we think:
For option 1:
We would like to understand how to resolve the issue as mentioned by Rapporteur?
RAN plenary agreed that UAI should be triggered by the relaxation state changes, but, as captured in RAN agreements, “When the UE is allowed according to current configured criteria, the UE may decide to relax RLM BFD measurements”, meaning the fulfillment of the RLM/BFD measurement relaxation condition does not necessarily implies the UE does relax its measurements.

For option 2:
We think option 2a may be a compromise, if companies want to update the RAN Plenary decision (I assume the intention for the RANP decision is not for this issue).


	Xiaomi
	-
	Does this mean we need to send a LS to RAN4 to ask them to change? After checking with RAN4 people, they were considering change in last meeting but no conclusion achieved.

	Ericsson
	See comment
	At the moment it is not clear to us what is the correct way forward. In our understanding the relaxation reporting should not impact the UE power saving. But the reporting may change the DRX state and impact the UE power saving. 


	Sharp
	comments
	Change in Nokia’s paper seems simplest and can be used for clarification. Else, the change in general part of option 2b could be considered.

	
	
	



Summary:
Common view (also from f2f feedbacks) is that any fix should not deviate from the plenary agreement, i.e. measurement relaxation state change is the baseline trigger, and the relaxation criterion state (fulfilled/not fulfilled) change alone is not sufficient if it does not actually trigger a measurement relaxation state change. In other words, Option 1 is ruled out.
Furthermore, considering the above wording in the UE behavior description “assuming that the UE is allowed to relax in any DRX state and for any DRX configuration” was considered unclear it was further discussed which scenario we want to address in f2f offline:
1. UE is not in Active Time and fulfills the condition for relaxing the RLM/BFD measurement, which triggers a relaxation state changes from not-relaxed to relaxed
2. This triggers a UAI report (per RAN plenary agreement)
3. This triggers the UE to switch to Active Time (per MAC)
4. This triggers the relaxation state changes from relaxed to not-relaxed (per RAN4 spec)
5. If the UE is still in Active Time when the prohibit timer expires, it will trigger a UAI report, which will further keep the UE in Active Time
6. At some later point in time the UE will switch back outside of Active Time, and if the UE fulfills the condition for relaxing the RLM/BFD measurement, it will trigger a relaxation state changes from not-relaxed to relaxed, and we are back to step 1.

What we want to get rid of is steps 5 and 6. In terms of UE behavior, this is addressed by excluding the case when the relaxation state change is due to the following condition in TS 38.133 [14] clauses 8.1.1.1/8.5.1.1: The UE is no longer allowed to relax RLM/BFD measurements when “No DRX is used”. 
In the f2f offline, it was further clarified that there is not much motivation to address the case of a DRX configuration where the Short DRX is < 80ms and the Long DRX is > 80ms and/or it falls in the above usecase.
Proposal 1: Update the UE behavior so that the trigger for UAI reporting the RLM/BFD relaxation state excludes the case when the relaxation state change is due to the following condition in TS 38.133 clauses 8.1.1.1/8.5.1.1: The UE is no longer allowed to relax RLM/BFD measurements when no DRX is used.  

It is clear that we want to get rid of the undesired UAI reports triggered by DRX as described in Section 3.1. However, in addition to the DRX-related conditions, other RLM/BFD measurement relaxation state conditions are specified in 38.133, which are unrelated to the low mobility and good serving cell quality criteria, e.g. timer T310 is running, timer beamFailureDetectionTimer is running, which could similarly trigger relaxation state transitions and associated UAI report. One could consider excluding them from the UAI report triggers altogether with the DRX-related conditions (as they are not representative of the original relaxation conditions). In such case, the criterion fulfillment in above options could be reworded as “as specified in TS 38.133 clauses 8.1.1.1 (for RLM) and 8.5.1.1 (for BFD) excluding the relaxation conditions other than the good serving cell quality criterion and the low mobility criterion”.
Q2. Should only the conditions involving the good serving cell quality criterion and/or the low mobility criterion be considered when referring to TS 38.133 clauses 8.1.1.1 and 8.5.1.1 for determining the change of the relaxation criterion state (fulfilled/not fulfilled) for UAI reporting trigger?
	Company
	Y/N
	Comment

	CATT
	Y
	Relaxation state changes due to other causes but the serving cell quality and the low mobility criteria are of no interest for the network.

	Huawei
	N
	See comment above, these are additional cases also leads to relaxation state, the legacy UE behavior is to report UAI. It is not frequent as DRX state change, the signaling overhead is not a big issue.

	Qualcomm
	Y
	

	Nokia, Nokia Shanghai Bell
	
	We think that only the DRX state change issue should be solved. 

	LGE
	Y
	Agree with CATT; We think only the condition involving good serving cell and low mobility was motivating this feature when RAN2 introduced this feature. 

	vivo
	N
	We think other cases also need relaxation state report.

	Xiaomi
	Yes
	We are ok that UE only reports relaxation criterion state change because of the low mobility and/or good serving cell quality criteria is fulfilled or not.

	Sharp
	
	Slightly prefer No.

	
	
	

	
	
	



Summary:
There is no consensus (also in the f2f) to further update the UE behavior beyond Proposal 1. 

Conclusion
Proposal: Update the UE behavior so that the trigger for UAI reporting the RLM/BFD relaxation state excludes the case when the relaxation state change is due to the following condition in TS 38.133 clauses 8.1.1.1/8.5.1.1: The UE is no longer allowed to relax RLM/BFD measurements when no DRX is used.
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