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1. Introduction
For the Rel-16 RRM relaxation for UE power saving, most of solutions have been determined at RAN4 96e meeting. There was a LS letter sent by RAN2 to RAN4 during the RAN4 96e meeting and RAN4’s reply LS was sent at [1] as well. 
However there are still some ambiguity regarding the application of the indicator highPriorityMeasRelax and we will provide our view on this issue in this contribution.
2. Discussion

According to the 5.2.4.7 of [3], the definition of highPriorityMeasRelax is copied below:
highPriorityMeasRelax

This indicates whether measurement on higher priority frequency is allowed to be relaxed beyond Thigher_priority_search (see clause 4.2.2.7 in TS 38.133 [8]) or not (in case the relaxed measurement criteria is fulfilled).

Following the definition we can deduce that the intention of introducing this parameter is to enable a UE follows either new performance requirements for higher priority frequency layers introduced for RRM relaxation measurement, or legacy performance requirements for higher priority frequency layers, when relaxed measurement criteria are satisfied. 
RAN4 has already extensively investigated the performance requirements for higher priority frequency layers during the UE power saving study, however discussions mainly focused on how to define requirements under the assumption that highPriorityMeasRelax is configured with value true when relaxed measurement criteria are satisfied. It is necessary to have an extensive checking on existing RAN4 conclusions to see whether corresponding performance requirements are clearly defined when highPriorityMeasRelax is configued with TRUE or not configured. 
During UE RRM relaxation discussion three scenarios are discussed, 1 low mobility scenario, 2 not at cell edge scenario and 3a both low mobility and not at the cell edge with AND indication, 3b both low mobiity and not at the cell edge with OR indication. However from performance requirements point of view, the agreed performance requirements of 3b belongs to the set of performance requirements acquired from sceanrio 1, 2 and 3a. Hence we investigate the following 3 scenarios based on [4];
Scenario 1: UE is configured with low mobility criterion, or UE is configured with both low mobility criterion and not-at-cell edge criteria but has fulfilled only the low mobility criterion
From [5] we can find the following conclusion:
· 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).
The conclusions from the former paragraph also applies for conditions when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, both low mobility and not at the cell edge are configured and only the low mobility criteria is fulfilled. 

From [6] we have:
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the relaxed requirement for the frequency layer of higher priority shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
Based on the former two agreements we can have the following summary:
· When UE is configured with low mobility criterion, or UE is configured with both low mobility criterion and not-at-cell edge criteria but has fulfilled only the low mobility criterion
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
· when highPriorityMeasRelax is configued with TRUE
· UE measure higher priority inter frequency/inter RAT frequency layers at least every 1 hour

· when highPriorityMeasRelax is not configued
· UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
· when highPriorityMeasRelax is configued with TRUE
· UE measurement on the higher priority inter frequency/inter-RAT frequency layer shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority 
· when highPriorityMeasRelax is not configued
· UE uses corresponding normal measurement requirements defined at Table 4.2.2.4-1/ Table 4.2.2.5-1 to measures higher priority inter-frequency/inter-RAT layers  
All aforementioned requirements have already been agreed and there is no need for any further discussion on scenario 1. 
Scenario 2: UE is configured with not-at-cell edge criterion, or UE is configured with both low mobility criterion and not-at-cell edge criterion, but has fulfilled only the not-at-cell edge criterion.

From [7] we have:
- 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;

Again, from [6] we have:

· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the relaxed requirement for the frequency layer of higher priority shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
And we can have the following summary for scenario 2:

· When UE is configured with not-at-cell edge criterion, or UE is configured with both low mobility criterion and not-at-cell edge criterion, but has fulfilled only the not-at-cell edge criterion

· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
· when highPriorityMeasRelax is configued with TRUE
· UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search
· when highPriorityMeasRelax is not configued
· UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
· when highPriorityMeasRelax is configued with TRUE
· UE measurement on the higher priority inter frequency/inter-RAT frequency layer shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority 
· when highPriorityMeasRelax is not configued
· UE uses corresponding normal measurement requirements defined at Table 4.2.2.4-1/ Table 4.2.2.5-1 to measures higher priority inter-frequency/inter-RAT layers  
How the conclusion “No relaxation measurements on higher priority carriers further than Thigher_priority_search is used with the parameter highPriorityMeasRelax is highlighted. The former conclusions maybe agreed without clear consideration on the indicator highPriorityMeasRelax however it is quite straightfoward to apply the concluison into conditions “when highPriorityMeasRelax is configued with TRUE” and “when highPriorityMeasRelax is not configued”, and it is already included in the current specification.
Scenario 3: UE is configured with both low mobility criterion and not-at-cell edge criterion, and has also fulfilled both criteria
From [5] we have:
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, if criteria of low mobility and not in cell edge are both fulfilled,

· UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements
· 1 hour time interval applies to the measurement relaxation since last measurement for cell reselection for higher priority carriers
From [6] we have:

· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, the relaxed requirement for the frequency layer of higher priority shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority.
Then from [8] we have:

· For scenario 3 (if criteria of low mobility and not in cell edge are both fulfilled)

· UE is not required to meet the intra-frequency and inter-frequency neighbor cell measurement requirements
The effect of highPriorityMeasRelax was not clearly considered for the agreement in [8], following the same logic before we can use the same performance requirements when the highPriorityMeasRelax is not configured and the summary for the scenario 3 is:
· When UE is configured with both low mobility criterion and not-at-cell edge criterion, and has also fulfilled both criteria 

· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
· when highPriorityMeasRelax is configued with TRUE
· UE UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements
· 1 hour time interval applies to the measurement relaxation since last measurement for cell reselection for higher priority carriers
· when highPriorityMeasRelax is not configued
· UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search (Following the same logic of when low mobility is configured and fulfilled in [5]) 
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
· when highPriorityMeasRelax is configued with TRUE
· UE UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements
· 1 hour time interval applies to the measurement relaxation since last measurement for cell reselection for higher priority carriers
· when highPriorityMeasRelax is not configued
· UE uses relaxed measurement requirements to measures higher priority inter-frequency/inter-RAT layers (i.e., uses requirement defined in Table 4.2.2.10.2-1 at section 4.2.2.10.2 of [4])  
Following the same logic for the condition when low mobility criteria is configured and fulfilled, it is straightforward to define corresponding requirements when the parameter highPriorityMeasRelax is not configured, as shown in highlighted text. However these performance requirements were not agreed before and need to be added. 
Proposal 1: The following requirement is suggested to be added:
· When UE is configured with low mobility criterion, or UE is configured with both low mobility criterion and not-at-cell edge criteria but has fulfilled only the low mobility criterion
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
· when highPriorityMeasRelax is configued with TRUE
· UE measurement on the higher priority inter frequency/inter-RAT frequency layer shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority 
· when highPriorityMeasRelax is not configued
· UE uses corresponding normal measurement requirements defined at Table 4.2.2.4-1/ Table 4.2.2.5-1 to measures higher priority inter-frequency/inter-RAT layers  
· When UE is configured with not-at-cell edge criterion, or UE is configured with both low mobility criterion and not-at-cell edge criterion, but has fulfilled only the not-at-cell edge criterion

· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
· when highPriorityMeasRelax is configued with TRUE
· UE measurement on the higher priority inter frequency/inter-RAT frequency layer shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority 
· when highPriorityMeasRelax is not configued
· UE uses corresponding normal measurement requirements defined at Table 4.2.2.4-1/ Table 4.2.2.5-1 to measures higher priority inter-frequency/inter-RAT layers  
· When UE is configured with both low mobility criterion and not-at-cell edge criterion, and has also fulfilled both criteria 

· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
· when highPriorityMeasRelax is configued with TRUE
· UE UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements
· 1 hour time interval applies to the measurement relaxation since last measurement for cell reselection for higher priority carriers
· when highPriorityMeasRelax is not configued
· UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search (Following the same logic of when low mobility is configured and fulfilled in [5]) 
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
· when highPriorityMeasRelax is configued with TRUE
· UE UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements
· 1 hour time interval applies to the measurement relaxation since last measurement for cell reselection for higher priority carriers
· when highPriorityMeasRelax is not configued
· UE uses relaxed measurement requirements to measures higher priority inter-frequency/inter-RAT layers (i.e., uses requirement defined in Table 4.2.2.10.2-1 at section 4.2.2.10.2 of [4])  
Proposal 2: if proposal 1 is agreeable then a LS should be sent to RAN2 to inform the content of proposal 1
The LS is attached in this contribution. In addition a CR is also provided to incorporate these changes to the current specification.


3. Conclusion
In this contribution, we provide our solutions on how to clarify the ambiguity regarding the application of the indicator highPriorityMeasRelax and we have the following proposals.

Proposal 1: The following requirement is suggested to be added:

· When UE is configured with low mobility criterion, or UE is configured with both low mobility criterion and not-at-cell edge criteria but has fulfilled only the low mobility criterion
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
· when highPriorityMeasRelax is configued with TRUE
· UE measurement on the higher priority inter frequency/inter-RAT frequency layer shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority 
· when highPriorityMeasRelax is not configued
· UE uses corresponding normal measurement requirements defined at Table 4.2.2.4-1/ Table 4.2.2.5-1 to measures higher priority inter-frequency/inter-RAT layers  
· When UE is configured with not-at-cell edge criterion, or UE is configured with both low mobility criterion and not-at-cell edge criterion, but has fulfilled only the not-at-cell edge criterion

· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
· when highPriorityMeasRelax is configued with TRUE
· UE measurement on the higher priority inter frequency/inter-RAT frequency layer shall use the same relaxed measurement requirement as those for the frequency layer of equal/lower priority 
· when highPriorityMeasRelax is not configued
· UE uses corresponding normal measurement requirements defined at Table 4.2.2.4-1/ Table 4.2.2.5-1 to measures higher priority inter-frequency/inter-RAT layers  
· When UE is configured with both low mobility criterion and not-at-cell edge criterion, and has also fulfilled both criteria 

· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
· when highPriorityMeasRelax is configued with TRUE
· UE UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements
· 1 hour time interval applies to the measurement relaxation since last measurement for cell reselection for higher priority carriers
· when highPriorityMeasRelax is not configued
· UE measures higher priority inter-frequency/inter-RAT layers at least every Thigher_priority_search (Following the same logic of when low mobility is configured and fulfilled in [5]) 
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
· when highPriorityMeasRelax is configued with TRUE
· UE UE can stop both equal/low priority and high priority inter-freq/inter-RAT measurements
· 1 hour time interval applies to the measurement relaxation since last measurement for cell reselection for higher priority carriers
· when highPriorityMeasRelax is not configued
· UE uses relaxed measurement requirements to measures higher priority inter-frequency/inter-RAT layers (i.e., uses requirement defined in Table 4.2.2.10.2-1 at section 4.2.2.10.2 of [4])  
Proposal 2: if proposal 1 is agreeable then a LS should be sent to RAN2 to inform the content of proposal 1
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4. 1 Overall description

RAN4 thanks RAN2 for the LS R2-2005858 [1]. RAN4 has further discussed on the parameter “highPriorityMeasRelax” on UE power saving and RAN4’s conclusion on the usage of this parameter are:

The highPriorityMeasRelax is applicable for all use cases for measurement relaxation of high priority frequency. 
Corresponding requirements have already been defined when highPriorityMeasRelax is configured with TRUE or when highPriorityMeasRelax is not configured, 
RAN4 kindly asks RAN2 to take RAN4’s conclusions into account.

5. 2 Actions

To RAN2 group.

ACTION: RAN4 kindly asks RAN2 to take RAN4’s conclusions into account.

6. 3 Dates of next TSG RAN4 meetings

TSG-RAN WG4 Meeting #96-e           August 17 – 28, 2020    


E-meeting
TSG-RAN WG4 Meeting #97-e           Nov.02 –14, 2020    



E-meeting
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