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1. Introduction
This document provides a summary of the Power Saving contributions posted at RAN2#109bis e-meeting on agenda item 6.11.6: RRM measurement relaxation [1]-[5].
An email discussion addressing identified RRM open issues so far was held before this e-meeting resulting in a three non-controversial proposals as well as one unresolved issue [7].

The contributions/proposals posted in this agenda item can be classified as addressing the following categories of issues:

1. Issues/proposals not discussed as part of the email discussion [2]p2-5, [5]
2. Issue that could not be solved during the email discussion [1], [2]p1, [3]p1-2, [6]p5
3. Issues that were solved during the email discussion [3]p3, [4], [6]p6
For category 3 issues, given the related proposals in [7] are supported by a vast majority of companies, we do not address them in this summary and only focus on contributions/proposals for above categories 1-2 issues.

2. Discussion
2.1. Frequency-specific relaxation triggers

This issue was discussed in [7] without conclusion:

The following issue could not be resolved and should be continued on-line during next e-meeting:

The configuration of the relaxation criteria is constant for all frequencies (6) or is per-frequency (or per-FR) configured (7).

Four contributions addressed this issue further:
	[1] - Sony
	Proposal: Network configures additional criteria for measuring a particular frequency. These criteria could include the detection of a particular cell or frequency (higher priority) or a timer (e.g. if UE does not find this frequency whilst the timer is running then it skips measuring this frequency)

	[2] - MediaTek Inc.
	Proposal 1: Only a single value is configured for each RRM measurement relaxation threshold, and it applies to the measurements on all neighbor frequencies.

	[3] - vivo
	Proposal 1: RRM configuration should support to configure UE to relax the measurement only on some of frequencies/FR. FFS on per frequency or per FR.
Proposal 2: Network indicates whether the UE is allowed to relax RRM measurements on each frequency/FR explicitly via “per frequency/FR indication” or implicitly via per-frequency/FR configuration for measurement relaxation.

	[6] - Ericsson
	Proposal 7: The same RRM relaxation is applied to all inter-frequencies the UE needs to measure (except Thigherprioritysearch measurements shall not be relaxed).


[1] suggests addressing the frequency-specific RRM measurement relaxation by introducing a new criterion on top of those agreed so far, where “frequencies to be measured are made conditional on the detected cell/frequency or their existence in the neighbourhood”. This is a new approach that has not been discussed so far. As a result, given the late stage of the WI, we would suggest not discussing new solutions for issues for which other simple solutions have already been discussed and are close to be converged.

[2]
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[3][6] stick to the strict scope of the email discussion question i.e. whether the relaxation criteria agreed so far should be configured as global parameters commonly applied to all frequencies, or should it be per-frequency configured (or enabled/disabled). Arguments can be summarized as a complexity vs flexibility trade-off, as follows:
	Single value
	Per frequency/FR indication/configuration

	[2] - MediaTek Inc.:

It was mentioned in [1] that we may introduce carrier-specific search thresholds for measurement relaxation on inter-frequency carriers. For example, the network may configure UE to relax measurements on carrier#1 (or FR1) if serving cell RSRP drop is less than SSearchDeltaP1, and on carrier#2 (or FR2) if serving cell RSRP drop is less than SSearchDeltaP2. However, our understanding is that these thresholds consider serving cell channel conditions, and UE evaluates whether neighbor cell measurements can be relaxed. If UE is not with low mobility or at cell edge, all neighbors should be measured regardless of the carrier frequencies.

Also, in the agreed RRC CR [2], we have only one s-SearchDeltaP (for low mobility criteria), one s-SearchThresholdP and one s-SearchThresholdQ (for not-at-cell-edge criteria), as shown below. This part has to be modified if we want to introduce carrier-specific configurations, but we would prefer to avoid such complexity.

[6] Ericsson:
In case there is a need to relax FR2 measurement more compared to FR1 measurements, we think that priorities can be used, i.e. FR2 is assigned a higher priority compared to FR1.
	[3] – vivo:
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In the scenario of Figure1, Frequency 1 is the current camping frequency and measurement relaxation on Frequency 2 is not allowed. Hence, the network configures Frequency 2 with higher priority than Frequency 1 and unset the highPriorityMeasRelax indication. As a result, measurement relaxation on Frequency 2 is disabled.

We agree that option 2 is enough in some cases, e.g. the case in Figure1. However, option 2 couples the frequency priority and per frequency/FR measurement relaxation, it reduces the flexibility of network configuration. For example, the option 2 cannot disable measurement relaxation on a low priority frequency. Besides, this highPriorityMeasRelax indication is being discussed in RAN4. There may be some possibility that there is no need to introduce such indication finally. 
Compared with option2, option1a and 1b are straight forward and most clean approaches.


Rapporteur’s summary:
A global configuration is the current state of the specifications, and going to per-frequency/FR indication/configuration would increase flexibility but also complexity.
In the email discussion [7] most companies supporting a finer configuration granularity than one global configuration were also OK to limit it to per frequency range (FR1/FR2), thus also liming the complexity. And two scenarios were brought-up in contributions [3]
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[6], as examples differentiating RRM measurement relaxation for FR1/FR2 cells:

Scenario 1: low frequency is used for coverage purpose. RRM measurement relaxation may be only applied for high frequency cells [3]
Scenario 2: load balancing typically favoring UE to reselect spotty coverage layer (FR2) vs large cells (FR1): RRM measurement relaxation may be only applied for low frequency cells [6].

Some possible solution proposed in [6] (as well as other companies in [7]) consists in using the existing “higher priority” framework to differentiate RRM measurement relaxation of some frequencies, for example FR2 frequencies. But for [3], such approach depends on how RAN4 will address RRM measurement relaxation of higher priority frequencies, and the final impact it will have on the RAN2-defined highPriorityMeasRelax indication allowing disabling relaxation on higher priority frequencies. However, from RAN4 WF on RRM measurement relaxation for inter-frequency layer with higher priority ([8] slide 4), whatever option RAN4 decide in the end, high priority frequencies can only have less or same relaxation than equal/lower-priority cells, hence it is unclear whether it impacts the above coupling, i.e. both aim at differentiating RRM measurements of two classes of frequencies.
From the above, a possible outcome could be to 1) focus on FR1/FR2 differentiation only and 2) understand better the motivation scenarios and why they cannot be addressed by existing high-priority frequency framework.

Proposal 1: Continue the discussion in an offline focusing on:

1) FR1/FR2 differentiation only and

2) understanding better the motivation scenarios and why they cannot be addressed by existing high-priority frequency framework.

2.2. RAN4-related issues

The following contributions/proposals discuss RRM relaxation methods (not triggers), which is in RAN4 scope [8]:
	[2] - MediaTek Inc.
	Proposal 2:
The same scaling factor is used for RRM measurement relaxation with longer intervals in both low-mobility scenario and not-at-cell-edge scenario. 

Proposal 3:
The same scaling factor is used for RRM measurement relaxation with longer intervals on all neighbor frequencies.
Proposal 4:
The scaling factor RRM measurement relaxation with longer intervals is a predefined fixed value. The feasibility needs to be confirmed by RAN4.

Proposal 5:
For UE in cell center but not satisfying low-mobility criteria, the measurements on high priority frequencies are not further relaxed even when highPriorityMeasRelax is set.

	[5] - LG Electronics Inc.
	Proposal 1: UE shall not perform relaxed measurement on a given frequency when the UE is configured to perform early measurement on that frequency and T331 is running. 

Proposal 2: After T331 expiry, the UE may perform relaxed measurement on the frequency if the UE continues to perform early measurements based on implementation.


The above issues were not included in the email discussion [7] because they are already discussed in RAN4, and rapporteur suggests we should let RAN4 conclude on those.
Proposal 2: Scaling factor(s) for relaxed RRM measurements are left to RAN4 to decide.

Proposal 3: How/if higher priority frequencies RRM measurements are relaxed is left to RAN4 to decide.

Proposal 4: Whether RRM measurements relaxation is allowed on a frequency when the UE is configured to perform early measurement on that frequency and T331 is running is left to RAN4 to decide.

3. Conclusion of tdocs review
The following proposals capture the outcome suggested by the rapporteur of this summary:

Proposal 1: Continue the discussion in an offline focusing on:

1) FR1/FR2 differentiation only and

2) understanding better the motivation scenarios and why they cannot be addressed by existing high-priority frequency framework.
	Company
	Comment

	MediaTek
	We believe that a global configuration is enough for RRM measurement relaxation criteria. Is this option excluded in this proposal?


Proposal 2: Scaling factor(s) for relaxed RRM measurements are left to RAN4 to decide.

Proposal 3: How/if higher priority frequencies RRM measurements are relaxed is left to RAN4 to decide.

Proposal 4: Whether RRM measurements relaxation is allowed on a frequency when the UE is configured to perform early measurement on that frequency and T331 is running is left to RAN4 to decide.
4. Follow-up discussion on frequency-specific relaxation triggers
As captured in Section 3 this follow-up discussion assumes per-frequency relaxation triggers is not supported, and so the discussion only focuses on per-frequency-range (FR1/FR2) relaxation triggers. And the discussion aims at better understanding the motivation scenarios and why they cannot be addressed by existing high-priority frequency framework.
Note RAN2 and RAN4 discuss the RRM measurement relaxation triggers and methods respectively so we only focus on the triggers here. 
As discussed in Section 2.1, two (opposite) scenarios were brought-up as examples of triggering differently the RRM measurements relaxation for FR1 and FR2:

Scenario 1: low frequency is used for coverage purpose. RRM measurement relaxation may be only applied for high frequency cells [3]
Scenario 2: load balancing typically favoring UE to reselect spotty coverage layer (FR2) vs large cells (FR1): RRM measurement relaxation may be only applied for low frequency cells [6].

We can therefore start with gathering companies inputs on the above scenarios.
Q1: Do you think scenario 1 is a valid scenario justifying RRM measurement relaxation only allowed for FR2 cells, not for FR1 cells?

	Company
	Yes/No
	Comments

	MediaTek
	No
	RRM measurement can be relaxed if UE is not expected to reselect to a neighbor cell, i.e., UE is with low mobility or is not at cell edge. It doesn’t matter whether the cell is at high or low frequency. Also, if UE is not confident with the relaxation, it can still perform normal RRM measurements. 

	
	
	

	
	
	

	
	
	


Q2: Do you think scenario 2 is a valid scenario justifying RRM measurement relaxation only allowed for FR1 cells, not for FR2 cells?

	Company
	Yes/No
	Comments

	MediaTek
	No
	Similar to our answer in Q1, RRM measurement relaxation can be applied to both FR1 & FR2 cells.

	
	
	

	
	
	

	
	
	


Now, from RAN4 WF on RRM measurement relaxation for inter-frequency layer with higher priority ([8] slide 4), whatever option RAN4 decide in the end, high priority frequencies can only have less or same relaxation than equal/lower-priority cells, hence it is unclear whether it impacts the above coupling, i.e. both aim at differentiating RRM measurements of two classes of frequencies.
Q3: If you answered Yes to any of the above scenarios, do you believe differentiating FR1/FR2 RRM relaxation triggers can be sufficiently addressed (for Rel-16) by existing high-priority frequency framework. Please elaborate your answer in the “comments” column.
	Company
	Yes/No
	Comments
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