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1 Introduction

This document is a summary of the following email discussion [Post109bis-e][940][PowSav] RRM open issues.
· [Post109bis-e][940][PowSav] RRM open issues (vivo)
Address stage-3 remaining open issues. Capture identified NEW, if any, stage-3 corrections/issues from other companies.  Issues that have already been discussed and not pursued should not be brought up again.  
Intended outcome: CR for 38.304 addressing open issues (including editorials received offline)
Deadline: Next Meeting
This email discussion captures open issues of RRM measurements from the offline/online/email discussion in RAN2#109bis-e and from CR implementation phase, and aims to result sets of agreeable proposals for updating CRs. 
The deadline for tdoc submission is 2020-05-21. So I suggest to have 2 phase for this email discussion as below:

Phase 1: RRM open issues discussion

Companies can provide their views on the listed discussion points (as well as new identified open issues, if any) to address stage-3 remaining open issues.
Deadline: 2020-05-18 00:00

Phase 2: draft CR for 38.304 to reflect the discussion summary

Companies to provide their views on the draft CR for 38.304 based on the summary of phase 1.

We can also further discuss the new identified open issues (if not everyone replied the question in phase 1) or some diverse issues which has no consensus in phase 1.

Deadline: 2020-05-20 00:00 (if possible)
2 Discussion
In the last email discussion [POST109bis-e][505][PowSav] CR on 38.304 for power saving, companies have provided inputs regarding the TS 38.304 CR [1]. Meanwhile, some progress was made in RAN4 and an LS [2] to RAN2 has been agreed in RAN4 on RRM relaxation in power saving. Based on the above discussion, we would like to provide the following questions on open issues for RRM measurement relaxation. 
Companies are welcome to add any NEW identified issues in the end of this document. Please note the Chair Guidance: Issues that have already been discussed and not pursued should not be brought up again. 
2.1 Terminology and Description
Issue 1. How to define/describe the parameter for “And/Or” configuration?
According to the CR on 38.304/38.331 for power saving, the parameter combineRelaxedMeasCondition to describe “And/Or” configuration is captured in RRC and 38.304 as below:

	combineRelaxedMeasCondition

This indicates whether the UE combines the configured two conditions when determining whether to relax measurements.


In the email discussion [POST109bis-e][505][PowSav] CR on 38.304 for power saving, it was raised by some companies that the current description of parameter combineRelaxedMeasCondition is confusion, since the word “combine” seems to imply “AND” in the above description, but the “combine” can also be interpreted as “OR” in some way. The rapporteur thinks the confusion can be solved by updating the description, such as “this indicates whether the UE is allowed to perform measurement relaxation when either of the configured two criteria is fulfilled”.
Q1: Companies are invited to provide opinions on whether the current description for parameter combineRelaxedMeasCondition needs to be updated? If yes, please provide the preferred description of the parameter combineRelaxedMeasCondition. 
· Option 1: Yes. Please specify. Note: this will be updated in both RRC specification and TS 38.304.
· Option 2: No.
	Company
	Option 
	Comments

	Panasonic
	
	combineRelaxedMeasCondition can mean either “AND” or “OR”, it is not a big issue as long as companies have the same understanding. However, based on RAN4’s conclusion, this parameter seems to be useless. In their thinking if only one criterion is fulfilled, UE can relax the measurement; however if both criteria are fulfilled, UE can stop the measurement completely. It doesn’t matter what value this parameter indicates. We will have the contribution on this in coming meeting.

	OPPO
	Needs update
	We do think “combine” confused and does not reflect the true meaning directly. To us, we would like to suggest another terminology, e.g., “fulfillEitherRelaxedMeasCondition”, and the interpretation from the rapporteur is ok from us.

	Ericsson
	Option 1
	In our understanding RAN4 will further discuss the “AND” / “OR” configuration in next RAN4 meeting, and RAN4 intends to introduce the requirements for relaxed RRM measurements when “OR” is configured, and both criteria are fulfilled. 
What about the following wording?
This indicates how the UE combines lowMobilityEvalutation and cellEdgeEvalutation criterion when both are configured to determine the allowed measurement relaxation.

	vivo
	Option 1
	We can keep the terminology combineRelaxedMeasCondition, but the description can be further modified. We think the wording suggested by Ericsson is OK, or further updated as: 
This indicates how the UE combines lowMobilityEvalutation and cellEdgeEvalutation criterion when both are configured to determine the allowed measurement relaxation.

	
	
	

	
	
	


2.2 Measurement relaxation approach 

How to perform RRM measurement relaxation was discussed in RAN2 before. And RAN2 agreed in #108:
1. Whether higher priority frequencies can be relaxed is up to network configuration.  FFS on how the configuration is done. 

Further conclusion was made in RAN2#109-e meeting as below: 
2. Ask RAN4 (In the same LS to RAN4 listing the RAN2 agreements) about the behaviour of relaxation of higher priority carriers:  

a)   For the case where Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, does RAN4 envision to relax higher priority carriers measurements further than Thigher_priority_search if RAN2-defined relaxation criterion(s) is/are met?
b)  For the case where Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ, does it make sense / is there a performance benefit to only relax equal/lower priority carriers but not higher priority carriers measurements if RAN2-defined relaxation criterion(s) is/are met? 
In RAN2#109-e, the above conclusion and question were sent to RAN4. 
In RAN4#93 in Nov. 2019, it was concluded that:

	
	Applicable RRM relaxation methods

	Scenarios #1
Low mobility scenario
	Option 1: Allow RRM measurements with longer intervals

	Scenarios #2
Not in cell-edge scenario
	Option 1: Allow RRM measurements with longer intervals

	Scenarios #3: Low-mobility + Not in cell-edge scenario
	Option 2: UE is not required to meet the intra-frequency and inter-frequency neighbor cell measurement requirements


After receiving RAN2 LS, RAN4 had more discussion and concluded the following behavior of measurement relaxation for higher/equal/lower priority carriers, and sent them to RAN2 in the reply LS [2]. I understand the discussion logic in RAN4#95bis-e was based on the conclusion in RAN4#93 in Nov.2019 above.  
	RAN4 also discussed the behaviour of relaxation of higher priority carriers, and had the following conclusion:

- When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:

· No relaxation measurements on higher priority carriers further than Thigher_priority_search is expected, when the criteria of low mobility is not configured or not fulfilled.

· RAN4’s assumption is that criteria of not in cell edge must be fulfilled in this scenario;

· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements, when criteria of low mobility and not in cell edge are both fulfilled.

- When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ: 

· The relaxed requirement for the frequency layer of higher priority uses the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.


According to the RAN4 conclusion, we can summarize the RRM measurement relaxation approach for different scenarios as below:
	Channel condition
	Frequency
	Criteria
	Measurement approach (or with relaxation)
	Use case ID

	For inter-frequency / inter-RAT frequency measurement, this part is deduced from RAN4 LS
	

	When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
	Higher priority carriers
	Low mobility
	
N/A

	A

	
	
	Not at cell edge
	The UE shall perform measurements with the requirement of Thigher_priority_search according to TS 38.133.
	B

	
	
	Low mobility and Not at cell edge
	UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements.
	C

	
	Equal/Lower priority carriers
	All scenario
	UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells. (According to current TS 38.304)
	D

	When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
	Higher priority carriers, Equal/Lower priority carriers
	Low mobility
	UE may choose to perform relaxed measurements with longer intervals.
	E

	
	
	Not at cell edge
	UE may choose to perform relaxed measurements with longer intervals.
	F

	
	
	Low mobility and Not at cell edge
	UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements. (Note: for higher/equal/lower carriers)
	G

	For intra-frequency measurement, this part is deduced from RAN2/RAN4 conclusion 
	

	Srxlev > SIntraSearchP and Squal > SIntraSearchQ
	N/A
	All scenarios
	UE may choose not to perform intra-frequency measurements. (According to current TS 38.304)
	H

	Srxlev ≤ SIntraSearchP and Squal ≤ SIntraSearchQ
	N/A
	Low mobility
	UE may choose to perform relaxed measurements with longer intervals.
	I

	
	N/A
	Not at cell edge
	UE may choose to perform relaxed measurements with longer intervals.
	J

	
	N/A
	Low mobility and Not at cell edge
	No description in the RAN4 reply LS [2].

No conclusion in RAN2.
But we can deduce from the conclusion in RAN4#93:

UE can stop intra-frequency measurement. 
	K


Note 1: All scenarios above include: Low mobility (Scenario #1), Not at cell edge (Scenario #2), Low mobility and Not at cell edge (Scenario #3). 
Note 2: I put the index for all use cases in the above table in order to facilitate the following discussion. 
Note 3: Some companies may have different interpretation for the word “May/Can” for the above RRM measurement relaxation approach. We can discuss this part in CR draft stage.
Rapporteur suggest to have three steps to discuss the measurement relaxation mechanisms for all scenarios above: 
· Step 1: Confirm and align the interpretation for the RAN4 reply LS [2]. In this step, we only discuss how to understand the RAN4 conclusion and reply LS. It is encouraged for companies to check with their RAN4 colleagues. Companies’ preference should be provided and discussed in next step 2. 
· Step 2: Whether to agree the conclusion from RAN4. Companies can express their views on their preference in this step. 
· Step 3: For higher priority frequency, how to use the highPriorityMeasRelax indication.

Step 1: Confirm and align the interpretation for the RAN4 reply LS [2].
Q2: Whether the above interpretation for the measurement relaxation is aligned with the RAN4 reply LS? 
· Option 1: Yes.
· Option 2: No. Please indicate which use case (e.g. A, B, C, …) and the corresponding reasons. 
	Company
	Option 
	Comments

	Panasonic
	Mostly yes
	In RAN4’s LS, case A (only low mobility is fulfilled) doesn’t exist 
as the “not at cell edge” must be fulfilled when Srxlev > SnonIntraSearchP. It seems they assume SSearchThresholdP ≤ SnonIntraSearchP already. 

	OPPO
	No
	For A, B, C, we have different understandings, i.e., corresponding to the following part in the RAN4 LS:

- When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:

· No relaxation measurements on higher priority carriers further than Thigher_priority_search is expected, when the criteria of low mobility is not configured or not fulfilled.

· RAN4’s assumption is that criteria of not in cell edge must be fulfilled in this scenario;

· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements, when criteria of low mobility and not in cell edge are both fulfilled.

In our understanding, for higher priority frequency, if Srxlev>SnonIntraSearchP and Squal>SnonIntraSearchQ, UE does not need to further relax the measurement of higher priority measurement. The assumption from RAN4 could be correct, i.e., the “not in cell edge” is fulfilled in this case. However, why higher priority measurement should be further relaxed if low mobility criteria is fulfilled?

Then for E,F,G, which are corresponding to the following part in the RAN4 LS:

- When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ: 

The relaxed requirement for the frequency layer of higher priority uses the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
Actually, in RAN4 LS, they only say that the relaxed requirement for higher priority frequency use the SAME for equal/lower, it does not actually say the criteria should be used also for higher priority frequency. Maybe we should clarify this to RAN4.
 Then, I guess if “Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ”, UE should relax higher priority frequency measurement irrespective of criteria, and which relaxed measurement requirement is used is up to RAN4.

	Ericsson
	No
	We think the RAN4 LS is confusing and we cannot confirm the correct interpretation. 
We also understand that RAN4 will continue the discussion in next RAN4 meeting.
We want the UE to measure at least every minute higher priority frequencies all the time. In REL-15 the UE is required to search at least every minute on higher priority frequencies, both in good and bad coverage conditions. In bad conditions the UE has to measure higher priority frequencies more often than one minute.

RAN2 agreed that higher priority frequency relaxation is under NW control, i.e. only allowed when highPriorityMeasRelax is set.
We think that higher priority measurements are critical for load balancing and should not be further relaxed. We also note that higher priority measurements only happen every minute, while the lower/equal priority measurements happen every DRX cycle, i.e. from a power consumption perspective they are not comparable. Furthermore the higher priority measurements are scaled already among the higher priority frequencies the UE is required to measure, see 38.133 section 4.2.2.7:
The UE shall search every layer of higher priority at least every Thigher_priority_search = (60 * Nlayers) seconds, where Nlayers is the total number of higher priority NR and E-UTRA carrier frequencies broadcasted in system information.

This means that if the UE is camped on a low priority frequency, and several higher priority frequencies are indicated in system information (e.g. 4), then the UE measures each higher priority frequency only once every 4 minutes. We do not think that further scaling should be applied on top of that. 
Having said all that, in case further relaxation of higher priority measurements every minute is considered, we think this should be coupled to the low mobility criterion, i.e. if the UE is stationary, and the UE did not find higher priority frequencies while being mobile, then perhaps the UE should not continue to those measurements when stationary, because apparently the UE is at a spot where there are no higher priority frequency coverage:
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From Ericsson perspective we wanted a similar and simple approach as in NB-IoT/MTC i.e. based on low mobility detection allowing the UE not to measure. We did not see the need for another threshold (not-at-cell-edge), because we have the existing measurement thresholds already. But now the NW has to configure not-at-cell-edge threshold to allow the UE not to measure. Also note that when not-at-cell-edge is configured only, there is only a relaxation factor 2 in some/small region of the cell, i.e. we still don’t believe in the usefulness of another not-at-cell-edge threshold. Furthermore when configured together with low mobility, the new threshold just seems to move the legacy measurement threshold. But when stationary at the cell border, the UE is not allowed not to measure.

	vivo
	Yes
	The above summary is aligned with RAN4 conclusion and LS, even we don’t agree with the behaviors in some use case. 
We can further discuss how to relax the measurement for higher priority frequencies (or whether to agree RAN4 ) in Q3. 

	
	
	

	
	
	


Step 2: Whether to agree the conclusion from RAN4.
In the last several RAN2 meetings, we also had some discussion on the measurement relaxation mechanism for different scenarios. The above conclusion or interpretation from RAN4 may not align with some companies’ understanding. For example, some companies think that UE should not stop measurement for use case C and G. They think UE can perform measurements with the requirement of Thigher_priority_search according to TS 38.133, or UE can perform relaxed measurement but the relaxed requirement should not exceed the requirement of Thigher_priority_search, etc.

Q3: Companies are invited to provide opinions on whether to agree the conclusion from RAN4. 

· Option 1: Yes, we should follow RAN4 conclusion.
· Option 2: No. Please indicate which use case (e.g. A, B, C, …) and the corresponding reasons. 

· Option 3: We should further check with RAN4 for some use cases, on which we have concern. Please indicate which use case should be check with RAN4.  
	Company
	Option 
	Comments

	Panasonic
	Option 1
	

	OPPO
	No
	At least for C. 
EFG does not apply to higher priority frequency, i.e., higher priority frequency measurement relaxation should be independent of criterias.

	Ericsson
	-
	It is not 100% clear what RAN4 agreed, and therefore it is not clear what to agree or disagree with. But RAN2 agreed that higher priority frequency relaxation is under NW control, which is on top of RAN4 agreements.

	vivo
	Option 2
	At least for use case C and higher priority part for use case G.
In our understanding, measurement on higher priority frequency should not be stopped roughly. 
· In use case C, the UE shall perform measurements for higher priority frequencies with the requirement of Thigher_priority_search according to TS 38.133.
· In use case E, F, G, UE can perform relaxed measurement for higher priority frequencies, but the relaxed requirement should not exceed the requirement of Thigher_priority_search,

	
	
	

	
	
	


Step 3: For higher priority frequency, how to use the highPriorityMeasRelax indication.
In RAN2#108 and #109-e meeting, it was agreed to introduce an indication highPriorityMeasRelax to configure the measurement relaxation for higher priority frequencies. We had some discussion on the UE behaviors on how to apply this parameter for higher priority frequency, but no conclusion was made in RAN2. Thus, there is an Editor’s Note in current TS 38.304: FFS how to configure whether higher priority frequencies can be relaxed, and behaviour of relaxation of higher priority carriers pending RAN4 decisions.
As far as I know, there is no discussion and conclusion in RAN4 about this part. Here, the rapporteur suggests to discuss this issue based on the latest RAN4 progress. According to the above summary, only the use case C, E, F, and G have measurement relaxation. For use case A and B, there is no measurement relaxation. Thus, we should discuss how to use the highPriorityMeasRelax indication for use case C, E, F, and G. 
During previous RAN2 discussion, there are several directions of understanding on how to use the indication highPriorityMeasRelax on the relaxation of higher priority carriers. 
Q4: Companies are invited to provide views on which option is the preferred UE behavior of measurement relaxation for higher priority carriers:
Option 1: The behaviour for indication highPriorityMeasRelax is also controlled by the triggering criteria i.e.
· If highPriorityMeasRelax is configured and set to True, 
· For use case C, E, F, G, when the criterion is fulfilled, the UE can perform relaxed measurement for higher priority frequency. How to relax measurement for higher priority frequency is up to the conclusion of above Q2 and Q3. 
· Otherwise (i.e. highPriorityMeasRelax is not configured, or highPriorityMeasRelax is configured and set to True but the criterion is not fulfilled),
· The UE will not perform relaxed measurement for higher priority frequency. The measurement requirement for higher priority frequency should follow the legacy defined in 38.133. 
Option 2: The behaviour for indication highPriorityMeasRelax is not controlled by the triggering criteria i.e.

· If highPriorityMeasRelax is configured and set to True, 
· For use case C, RAN4 already define the the UE can perform relaxed measurement for higher priority frequency when criteria of low mobility and not in cell edge are both fulfilled.
· For use case E, F, G, UE can perform relaxed measurement for higher priority frequency regardless whether the trigger criterion is fulfilled. 
· Otherwise,

· The UE will not perform relaxed measurement for higher priority frequency. The measurement requirement for higher priority frequency should follow the legacy defined in 38.133. 
Option 3: The measurement relaxation of higher priority carriers is not configured by the indication highPriorityMeasRelax, i.e. the behavior of relaxation for higher priority frequency is just based on the conclusion of Q2 and Q3. Note: this option is contradict with previous RAN2 agreement made in RAN2#108. 
Option 4: Others, please specify.
	Company
	Option 
	Comments

	Panasonic
	Option 3
	If we follow RAN4’s decision and also the table summarized in Q2, everything is clear and there is no need to use highPriorityMeasRelax.

	OPPO
	Option 2/3
	We in general think higher priority frequency measurement relaxation should be independent of the configured criterias, but open to whether we need an additional configuration to enable relaxation or not.

	Ericsson
	Option 4
	In our view we should not re-discuss RAN2 agreement that higher priority frequency relaxation is under NW control
. 
Whether the UE is allowed to further relax higher priority frequency measurements every minute should be under NW control. When allowed by NW configuration, it should only be allowed when the low mobility criterion is fulfilled.  

	vivo
	Option 1
	We think RAN4 didn’t discuss the measurement relaxation for higher priority frequency with the highPriorityMeasRelax indication. This is RAN2 issue.
In our understanding, how to relax measurement for higher priority frequencies should be under the network control. Meanwhile, the measurement relaxation should be also controlled by relaxation criteria, i.e. relaxation can be performed only when the corresponding criterion is fulfilled. 

	
	
	

	
	
	


2.3 Configuration of threshold for relaxation criteria
During the discussion on the CR on 38.304, some companies commented that the threshold for not-at-cell-edge criterion should be smaller than SIntraSearchP/SIntraSearchQ. We will discuss this issue. 

In Rel-15, UE is not required to perform intra-frequency measurements if the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ. It is reasonable to perform measurement relaxation only when Srxlev ≤ SIntraSearchP or Squal ≤ SIntraSearchQ. Thus, the measurement relaxation is applicable only when SSearchThresholdP ≤ SIntraSearchP, and SSearchThresholdQ ≤ SIntraSearchQ. Based on this understanding, network configuration should ensure that SSearchThresholdP ≤ SIntraSearchP, and SSearchThresholdQ ≤ SIntraSearchQ. 

On the other hand, we should not restrict the network configuration. When network configures SSearchThresholdP > SIntraSearchP, or SSearchThresholdQ > SIntraSearchQ, there will be no measurement when Srxlev > SIntraSearchP and Squal > SIntraSearchQ according to current mechanism in TS 38.304. So that there is also no measurement relaxation even the criteria are accordingly fulfilled (i.e. Srxlev > SSearchThresholdP and Squal > SSearchThresholdQ). 
Rapporteur think the above two understanding can work well without any problem. For inter-frequency measurement, the situation is same as above. 

Q5: Companies are invited to provide views on which option is the preferred understanding for the configuration of threshold for not-at-cell-edge:

· Option 1: Network configuration should ensure that SSearchThresholdP ≤ SIntraSearchP, and SSearchThresholdQ ≤ SIntraSearchQ, as well as, SSearchThresholdP ≤ SnonIntraSearchP, and SSearchThresholdQ ≤ SnonIntraSearchQ,
· Option 2: There should be no restriction to network configuration. 
· Option 3: others, please specify. 
	Company
	Option 
	Comments

	Panasonic
	Option 1
	Option 2 would need to specify that UE shall prioritize the SIntraSearchP/SIntraSearchQ checking over the SSearchThresholdP/SSearchThresholdQ checking.

	OPPO
	Option 1
	Option 1 results in the following case which should be reasonable:
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Otherwise, how to perform relaxation when UE does not required to perform neighbor cell measurement.

	Ericsson
	Option 1
	The specification would become more complicated to clarify which requirements apply. But typically SnonIntraSearchP ≤ SIntraSearchP, and SnonIntraSearchQ ≤ SIntraSearchQ, i.e. intra-frequency measurements are triggered before inter-frequency measurements are triggered, which are more power consuming. So in practice the inter-frequency measurement thresholds become the determining factor, i.e. the not-at-cell-edge equals the area between intra- and inter-frequency measurement threshold. 
We wonder if further clarification is needed for the case when SSearchThresholdP = SIntraSearchP but we can perhaps discuss that later. 

	vivo
	Option 1
	Otherwise, if SSearchThresholdP > SIntraSearchP, or SSearchThresholdQ > SIntraSearchQ, there is only measurement for higher priority frequencies, which have already relaxed requirement of Thigher_priority_search according to TS 38.133 in legacy. 

	
	
	

	
	
	


Q6: If the answer for the above question (Q5) is Option 1, whether need/where to capture this restriction?

· Option 1: Nothing need to capture in the specification. Only need to align the understanding in the chair’s minutes. 
· Option 2: Add a note or something in the field description in TS 38.331. 
· Option 3: Add a note or something in the field description in TS 38.304. 
· Option 4: others, please specify. 
	Company
	Option 
	Comments

	Panasonic
	Option2 /Option 3
	

	OPPO
	Option2
	

	Ericsson
	Option 2
	This is a NW configuration requirement which fits in 38.331.

	vivo
	Option 2/3
	Both are OK for us. 

	
	
	

	
	
	


2.4 Coordination between RAN2 and RAN4
Issue 2. Capture the RAN4 conclusion on relaxation rule.
In legacy LTE, the relaxed monitoring measurement rule is captured in TS 36.304 as below:

	5.2.4.12.0
Relaxed monitoring measurement rules 

When the UE is required to perform intra-frequency or inter-frequency measurement according to the measurement rules in sub-clause 5.2.4.2 or 5.2.4.2a, the UE may choose not to perform intra-frequency or inter-frequency measurements when:

-
The relaxed monitoring criterion in sub-clause 5.2.4.12.1 is fulfilled for a period of TSearchDeltaP, and

-
Less than 24 hours have passed since measurements for cell reselection were last performed, and

-
The UE has performed intra-frequency or inter-frequency measurements for at least TSearchDeltaP after selecting or reselecting a new cell.


Similar mechanism was agreed in RAN4, but with different values of Time Period. The detailed conclusion, which is highlighted, can be found in the LS [2] from RAN4 as below:
	· UE is not required to perform intra-frequency, inter-frequency and inter-RAT neighbour cell measurements when:

· both low mobility and not-at-cell-edge criteria are fulfilled, and

· Less than 1 hour have passed since measurements for cell reselection were last performed.


Rapporteur would like to confirm with companies whether we agree to capture this in RAN2 specification (TS 38.304) as legacy. 
Q7: Companies are invited to provide opinions on whether the RAN4 conclusion “Less than 1 hour have passed since measurements for cell reselection were last performed” needs to be captured in TS 38.304. 
· Option 1: Yes, it needs to be captured in TS 38.304. 
· Option 2: No, please specify.
	Company
	Option 
	Comments

	Panasonic
	Option 1
	However, we found it a bit difficult to implement the above RAN4 conclusion in section 5.2.4.9.0, as this section is describing the conditions when UE can “relax” the measurement but not “stop” the measurement. Maybe a new section is required to implement the above RAN4 conclusion. If a new section is created, then section 5.2.4.9.0 needs to remove the case where both “low mobility” and “not at cell edge” criteria are met.

	OPPO
	Option1
	We have the same concern as Panasonic, instead of creating a new section, how about capturing it in the  5.2.4.2

	Ericsson
	Option 1
	We think this can be captured in 5.2.4.9.0:
…

-
otherwise (i.e. both lowMobilityEvalutation and cellEdgeEvalutation are configured); 

-
if combineRelaxedMeasCondition is configured and set to True,

-
the UE has performed normal intra-frequency or inter-frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and,

-
Less than 1 hour have passed since UE has performed normal intra-frequency or inter-frequency measurements; and,
-
the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; and, 
-
the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled

	vivo
	Option 1
	We agree with Ericsson’s proposal. 

	
	
	

	
	
	


Issue 3. Capture the RAN4 conclusion on detailed methods for relaxed measurements

There is an Enditor’s Note in TS 38.304, “FFS whether detailed methods for relaxed measurements is captured in TS 38.133”. According to the RAN4 reply LS [2], RAN4 has concluded on the detailed methods for measurement relaxation. In legacy LTE, this part has been captured in RAN4 specification. 
	· For low mobility scenario, RRM measurement relaxation with longer measurement intervals is applied.

-    The scaling factor of measurement interval is fixed. 

· For not in cell-edge scenario, RRM measurement relaxation with longer measurement intervals is applied.

-    The scaling factor of measurement interval is fixed. 

· UE is not required to perform intra-frequency, inter-frequency and inter-RAT neighbour cell measurements when:

· both low mobility and not-at-cell-edge criteria are fulfilled, and

· Less than 1 hour have passed since measurements for cell reselection were last performed.


Rapporteur would like to confirm with companies whether we agree to capture this part in RAN4 specification (TS 38.133) as legacy. Note: the above highlighted part “Less than 1 hour have passed since measurements for cell reselection were last performed” has been discussed in above Q7. 
Q8: Companies are invited to provide opinions on whether the RAN4 conclusion on the detailed methods for measurement relaxation need to be captured in RAN4 specification. 
· Option 1: Yes, it should to be captured in RAN4 specification. 
· Option 2: No, please specify.
	Company
	Option 
	Comments

	Panasonic
	Option 1
	

	OPPO
	Option1
	

	Ericsson
	-
	We find the question unclear, i.e. the RRM measurement relaxation, i.e. scaling factor and no requirement to measure are captured in RAN4 specifications. The minimum requirement of 1 hour not.
 
In our view, the yellow part in 38.304 should refer to the relevant section in 38.133:

When the UE is required to perform measurements of intra-frequency or NR inter-frequencies or inter-RAT frequency cells according to the measurement rules in clause 5.2.4.2, the UE may choose to perform relaxed measurements [FFS according to TS 38.133 [8]]


	vivo
	Option 1
	

	
	
	

	
	
	


Issue 4. Measurement relaxation method when both criteria are fulfilled if combineRelaxedMeasCondition is not configured
In RAN4 agreed WF [3], it was agreed that:
	When network configures the parameters of both low mobility and not-at-cell-edge criteria,

· If network indicates option a, (i.e. combineRelaxedMeasCondition is configured and set to TRUE)  

· the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled

· If network indicates option b, (i.e. combineRelaxedMeasCondition is not configured)
· the relaxation method corresponding to scenario #1 when only low mobility criteria is fulfilled

· the relaxation method corresponding to scenario #2 when only not-at-cell-edge criteria is met.

· FFS the relaxation method corresponding to scenario #3 when both relaxation criteria have been fulfilled


It is FFS in RAN4 that the relaxation method when both criteria are fulfilled if combineRelaxedMeasCondition is not configured. This issue was also discussed in RAN2 email discussion, but had no conclusion. As far as I know, RAN4 will further discuss this issue to solve this FFS in the coming RAN4 meeting(s). Rapporteur would like to confirm with companies whether we agree to wait for RAN4 conclusion.

Q9: Companies are invited to provide opinions on whether we should to wait for RAN4 further conclusion on measurement relaxation method when both criteria are fulfilled if combineRelaxedMeasCondition is not configured. 
· Option 1: Yes, it will be further discussed and concluded in RAN4. 
· Option 2: No, please specify.
	Company
	Option 
	Comments

	Panasonic
	Option 1
	

	OPPO
	
	We would say in this case, the relaxation method can be the same as that when the parameter is configured and set to true. But we can leave this to RAN4.

	Ericsson
	Option 1
	We assumed that Q9 assumes that combineRelaxedMeasCondition is set.
It is our understanding that the UE behaviour is different when combineRelaxedMeasCondition is set or not set. Otherwise the configuration parameter would not be needed.

	vivo
	Option 1
	We share the same view as Ericsson. Or we can even agree in RAN2. 

	
	
	

	
	
	


Issue 5. Coordination with RAN4
Once we have the conclusion on the above questions, we should inform RAN4 to instruct them how to make futher discussion, and draft the specification, if we agreed something needs to confirmed/captured in RAN4. Thus, an LS should be sent to RAN4.
Q10. Whether an LS should be sent to RAN4 on the RRM measurement relaxation?
· Option 1: Yes, why;  
· Option 2: No, why; 

· Option 3: Others, please specify.
	Company
	Option 
	Comments

	Panasonic
	Option 1
	At lease we shall update RAN4 regarding the RAN2 specification change (e.g., removal of highPriorityMeasRelax if RAN2 agree to remove it). We can also inform RAN4 how their agreements/conclusions are implemented in RAN2 specifications. 

	OPPO
	Option3
	Depending on the discussion outcome of this email.

	Ericsson
	Option 3
	Depending on the outcome of the discussion about higher priority frequency relaxation in this RAN2 email discussion, we wonder if we need to inform RAN4. But it is premature to decide, i.e. we have to wait for the outcome of this email discussion. 

	vivo
	Option 1
	Up to the outcome of this email. 

At least the conclusion for the following issues should be informed to RAN4: 

1.  The measurement relaxation for higher priority frequencies. 

2. Conclusion of Q7 Q8, how to capture the RAN4 conclusion.

3. How to use the highPriorityMeasRelax indication?


	
	
	

	
	
	


2.5 Other issues 

Issue 6. To be added
Q11. Any other issues that should be discussed in this email discussion? Please kindly specify, if any.
	Company
	Comments

	
	

	
	

	
	

	
	

	
	


3 Summary and Proposals

This contribution summarizes the email discussion [Post109bis-e][940][PowSav] RRM open issues, and achieves the following proposals:

TO BE ADDED. 
4 References
[1]. R2-2003959 CR for UE Power Saving in NR, vivo
[2]. R4-2005331 Reply LS on RRM relaxation in power saving, RAN4.
[3]. R4-2005330 WF on RRM measurement relaxation, RAN4. 
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�As explained by Panasonic, this use case doesn’t exist based on the interpretation on the RAN4 LS, since “RAN4’s assumption is that criteria of not in cell edge must be fulfilled in this scenario”.


�We agree that the RAN4 LS is confusing. But we think that “N/A” is not an option, i.e. we need to clarify the higher priority measurement requirement when low mobility is fulfilled only. 


�Very good point! I have updated this case in the above table.


�Actually, vivo (personal) share the same view as you. I (Rapporteur) assume some other companies also share this view. That is why we have the following Q3 whether we agree with RAN4 conclusion. 


But the intention for this question (Q2) here is to align the interpretation on the LS/conclusion from RAN4. 


�Frankly, this part is not clear in the LS. The above interpretation is just my understanding after checking with several RAN4 companies (not just vivo or contact company of this LS). Maybe different companies have different understanding on the RAN4 conclusion. Let’s see more views from other companies. 


�It is encouraged for companies to check with their RAN4 colleagues for the understanding on RAN4 conclusion and LS. 


I think it is helpful for RAN2 discussion that we can align the understanding for the RAN4 conclusion. 


�I agree with you. But we should confirm how to use this higher priority indication based on latest RAN4 conclusion. That is the intention for this question. 


I suppose your preference is Option 1?


�That is true. I have updated the description for the question. 





