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1. Introduction
RAN2 received an LS from RAN4 in [1], where RAN4 indicated RAN2 that:
	RAN4 found there is inconsistency between RAN2 and RAN4. RAN4 would like to inform RAN2 about the RAN4 requirements on relaxation of higher priority carriers when the lowMobilityEvalutation criterion is fulfilled and when highPriorityMeasRelax is configured for inter-frequency measurements or inter-RAT measurements. 
According to current RAN4 specification, for inter-frequency measurements/inter-RAT measurements for UE fulfilling only low mobility criterion:
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and the UE is configured with highPriorityMeasRelax then the UE shall search for inter-frequency layers/E-UTRA inter-RAT frequency layers of higher priority at least every K2*Thigher_priority_search where, 

· Thigher_priority_search = (60 * Nlayers) in clause 4.2.2.7 of 38.133,
· Nlayers is the total number of higher priority NR and E-UTRA carrier frequencies broadcasted in system information,

· K2 = 60.

· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and the UE is not configured with highPriorityMeasRelax then the UE shall search for inter-frequency layers/E-UTRA inter-RAT frequency layers of higher priority at least every Thigher_priority_search


In this contribution, we will present our views on the LS from RAN4, and how to proceed this LS in RAN2.
2. Discussion
2.1. Background in RAN2 (and exchange history between RAN2 and RAN4)
In RAN2#108 and #109-e meeting, some progress on RRM relaxation in power saving are made, and it was agreed to introduce an indication highPriorityMeasRelax to configure the measurement relaxation for higher priority frequencies. In RAN2#109e meeting, an LS including RAN2 progress and agreements was sent to RAN4 in [2]. In the LS, RAN2 also asked RAN4 how to perform RRM relaxation for higher priority frequencies. 

In RAN2#110e meeting, a reply LS from RAN4 was received in [3]. In the LS, RAN4 provided their conclusion on RRM relaxation:
	· 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.


and provided the RRM relaxation for higher priority frequencies:
	- 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.


In RAN2#110e meeting, RAN2 further discussed the mechanism for RRM relaxation based on RAN4 progress and reply LS. Below conclusion was made and an LS was sent to RAN4 in [4]. 
	1. ASK RAN4 in general LS:  The parameter highPriorityMeasRelax is kept and defined as follows as a baseline: 

If highPriorityMeasRelax is configured and set to True, and the criterion is fulfilled,
a.  the UE can perform relaxed measurement for higher priority frequency. How to relax measurement for higher priority frequency is up to the conclusion of RAN4
Otherwise
b. The UE doesn’t stop measurements for higher priority frequency and the UE should continue searching according to Thigherprioritysearch.  Update if RAN4 has concerns. 


In the LS, RAN2 is not sure about how to perform RRM relaxation for higher priority frequencies with the indication highPriorityMeasRelax. 
During meeting, one more LS from RAN4 was received in [5]. In the LS, it is clear stated:
	When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only criteria of low mobility is configured, if the low mobility criteria is fulfilled,
UE is not required to do any lower and equal priority inter-frequency/inter-RAT measurement

When NW indicates that higher priority carrier measurements can be relaxed (highPriorityMeasRelax), UE measures higher priority inter-frequency/inter-RAT layers at least every 1 hour
When NW does not indicate that higher priority carrier measurements can be relaxed, UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search (60 sec) 


Observation 1: RAN4 informed RAN2 their conclusions in RAN2#110e meeting as below:

When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only criteria of low mobility is configured, if the low mobility criteria is fulfilled,
· When NW indicates that higher priority carrier measurements can be relaxed (highPriorityMeasRelax), UE measures higher priority inter-frequency/inter-RAT layers at least every 1 hour.
In RAN2#111e meeting, some companies found that some RAN4 conclusions on the use of configuration highPriorityMeasRelax is not aligned with RAN2 previous discussion, and tried to revert RAN4 conclusion and inform RAN4. But the discussion was noted, and the conclusion in RAN2 was to following RAN4 agreements without any change, as the relaxation method should be decided in RAN4. 
	R2-2006686
RRM relaxation for high priority frequency
vivo, Samsung, ZTE, Intel, Panasonic
discussion
Rel-16
NR_UE_pow_sav-Core

=>
Noted


During following consequence running CR discussion in RAN2#111e meeting, Chair’s guideline is to follow RAN4 conclusions:

	R2-2008376  Corrections for RMM CR to 38.304 Vivo 

=>
The CR will continue over one week email discussion to wait for RAN4 and make sure that the spec is consistent with RAN4 agreements 

=>
We will check how to avoid duplication with RAN4 until next meeting 


Thus, the final RAN2 running CR strictly follow RAN4 agreements. 
Observation 2: RAN2 specification strictly followed RAN4 agreements, either in the LS or the corresponding conclusions. 
2.2. Background and status in RAN4
In RAN4#95e meeting [6], the LS to RAN2 in [5], WF in [7], and CR in [8] were agree together as below:
	R4-2009132
LS on RRM relaxation in UE power saving






Type: LS out

For: Approval





to RAN2





Source: RAN4

(Replaces R4-2008613)

Discussion: 

The contribution was discussed during email thread [95e][214] NR_UE_pow_sav_RRM. The discussion was captured in R4-2009026.

Decision: 

The document was approved.

R4-2009265
WF on RRM measurement relaxation for Power Saving






Type: other

For: discussion





Source: CATT

(Replaces R4-2009131)

Decision: 

The document was approved.

R4-2009133
Measurement requirements for UEs under power saving mode






Type: CR

For: Agreement





38.133 v16.3.0
  CR-0854  rev 2 Cat: B (Rel-16)






Source: Ericsson

(Replaces R4-2008615)

Decision: 

The document was agreed.




But the problem is: the content in the agreed LS is aligned with the conclusions in the agreed WF, but the content in the agreed CR is not aligned with the conclusions in the agreed WF, as below
	Conclusions in the agreed WF and LS: 

· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only criteria of low mobility is configured, if the low mobility criteria is fulfilled

· UE is not required to do any lower and equal priority inter-frequency/inter-RAT measurement

· When NW indicates that higher priority carrier measurements can be relaxed (highPriorityMeasRelax), UE measures higher priority inter-frequency/inter-RAT layers at least every 1 hour

Conclusions in the agreed CR is not aligned with agreed WF and LS:
 4.2.2.9.2 
Measurements for UE fulfilling low mobility criterion

This clause contains requirements for measurements on inter-frequency NR cells provided that:

· T331 timer is not running for EMR measurements on inter-frequency NR carrier, and

· UE is configured with low mobility criterion, or  

· UE is configured with both low mobility criterion and not-at-cell edge criterion, and 

· UE has fulfilled only the low mobility criterion.

The requirements defined in clause 4.2.2.4 apply for this section except that:
-
Tdetect,NR_Inter as specified in Table 4.2.2.9.2-1.
-
Tmeasure,NR_Inter as specified in Table 4.2.2.9.2-1.
-
Tevaluate,NR_Inter as specified in Table 4.2.2.9.2-1.

When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and the UE is configured with highPriorityMeasRelax [2] then the UE shall search for inter-frequency layers of higher priority at least every K2*Thigher_priority_search seconds where Thigher_priority_search is described in clause 4.2.2.7 and, K2 = 60. 



Observation 3: RAN4 agreed CR is not aligned with the contents in the agreed WF and LS in the same meeting (RAN4#95e). 

In RAN4#99e meeting [9], the mismatch issue between RAN2 and RAN4 was found, and discussed as below. The status in RAN4 is that there is no consensus in RAN4 to change RAN4 specification. Then, the LS in [1] was sent to RAN2 to inform this mismatch issue. 
	R4-2108375
Email discussion summary: [99-e][243] NR_UE_pow_sav_RRM





Type: other

For: Information





Source: Moderator (CATT)

Abstract: 

Discussion: 

Decision:

Noted.
GTW session (May 26th)

· Issue 1-1:  When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and the UE is configured with highPriorityMeasRelax [2] then the UE shall search for inter-frequency layers (E-UTRA inter-RAT frequency layers) of higher priority at least every K2*Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7 and, K2 = 60. Whether to change “K2* Thigher_priority_search” to “1 hour” directly?
· Proposals
· Option 1: Yes. Accept the proposal in R4-2109845. Change it to “1 hour” (vivo, Huawei, QC, MTK)

· Option 2: No. Keep the existing requirements defined in TS38.133 and RAN4 sends an LS to RAN2 (CATT, Ericsson, Apple)

· RAN4 #98-bis-e

· Session chair: For issue “Whether to change “K2* Thigher_priority_search” to “1 hour” in Slide 2, continue discussion in RAN4 #98-bis-e. If no consensus is reached to modify RAN4 specification, then LS to RAN2 shall be sent to inform on mismatch in RAN4 and RAN2 specs.
· Discussion

· Apple: Option 2

· QC: Option 1

· vivo: 1h is RAN2 conclusion. No need to send LS.

· E///: LS to RAN2 can be helpful to inform on mismatch.

· Huawei: Option 1.

· Session chair: No consensus to revise previous agreements

· Agreement: Send LS to RAN2 to inform on RAN4 agreement and mismatch in RAN4 and RAN2 specs.


Observation 4: There is no consensus in RAN4 to change RAN4 specification, then, the LS was sent to RAN2 to inform the mismatch issue. 
2.3. How to proceed RAN4 LS in RAN2
In RAN2#110e meeting, it was clearly agreed that:
	Capture in TS 38.304 that “Less than 1 hour have passed since measurements for cell selection/reselection were last performed”.
RAN2 understands the use case, in which the UE may choose to not perform any NR inter/intra-frequencies or inter-RAT frequencies measurements, should be captured in TS 38.304


And this conclusion was also informed to RAN4 in LS [4].

Observation 5: RAN2 have agreed the case that UE stop measurement up to 1hour should be captured in RAN2 specification. 
Besides, it was agreed in both RAN2 and RAN4: 
	· 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.


If we adopted the latest method in RAN4 LS [1], 

	According to current RAN4 specification, for inter-frequency measurements/inter-RAT measurements for UE fulfilling only low mobility criterion:
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and the UE is configured with highPriorityMeasRelax then the UE shall search for inter-frequency layers/E-UTRA inter-RAT frequency layers of higher priority at least every K2*Thigher_priority_search where, 

· Thigher_priority_search = (60 * Nlayers) in clause 4.2.2.7 of 38.133,


Then, for high priority frequencies, when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and the UE is configured with highPriorityMeasRelax:
· When low mobility criterion is fulfilled, the relaxation is K2*Thigher_priority_search = 1Hour*Nlayers.
· But when low mobility and non-at-cell-edge criterion is fulfilled, the relaxation is 1Hour (<=1Hour*Nlayers)
This is not a reasonable relaxation method, i.e., measurement when one criterion (low mobility) is fulfilled has more relaxation than the measurement when both criterion (low mobility and not-at-cell-edge) are fulfilled.
Observation 6: It is not a reasonable relaxation method, i.e., measurement when one criterion (low mobility) is fulfilled has more relaxation than the measurement when both criterion (low mobility and not-at-cell-edge) are fulfilled.
Currently, RAN4 specification captured more relaxed method than RAN2 specification. While the current RAN2 specification said that: the UE may choose not to perform measurement for 1hour. Even we don’t make any change for RAN2 specification, there will no issue for UE to perform measurement. 
In this way, we think we should keep RAN2 specification as it is, which means we will not apply the LS from RAN4. We could send an LS to RAN4 to inform RAN2 status and request RAN4 to check whether need to revert previous conclusions in RAN4 or change RAN4 specification. 
Proposal 1: No change on RAN2 specification is needed. 

Proposal 2: Send an LS to RAN4 to inform RAN2 status and request RAN4 to check whether need to revert previous conclusions in RAN4 or change RAN4 specification.
3. Conclusion

In this contribution, we discussed the LS from RAN4 on RRM relaxation in power saving, and how to proceed it from RAN2 point of view. We have the following observations and proposals:

Observation 1: RAN4 informed RAN2 their conclusions in RAN2#110e meeting as below:

When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and only criteria of low mobility is configured, if the low mobility criteria is fulfilled,
· When NW indicates that higher priority carrier measurements can be relaxed (highPriorityMeasRelax), UE measures higher priority inter-frequency/inter-RAT layers at least every 1 hour.
Observation 2: RAN2 specification strictly followed RAN4 agreements, either in the LS or the corresponding conclusions. 
Observation 3: RAN4 agreed CR is not aligned with the contents in the agreed WF and LS in the same meeting (RAN4#95e). 

Observation 4: There is no consensus in RAN4 to change RAN4 specification, then, the LS was sent to RAN2 to inform the mismatch issue. 
Observation 5: RAN2 have agreed the case that UE stop measurement up to 1hour should be captured in RAN2 specification. 
Observation 6: It is not a reasonable relaxation method, i.e., measurement when one criterion (low mobility) is fulfilled has more relaxation than the measurement when both criterion (low mobility and not-at-cell-edge) are fulfilled.
Proposal 1: No change on RAN2 specification is needed. 

Proposal 2: Send an LS to RAN4 to inform RAN2 status and request RAN4 to check whether need to revert previous conclusions in RAN4 or change RAN4 specification.
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