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1. Introduction
The core part of Rel-16 UE power saving has been finished at last year and the performance parts have been finished recently.
At RAN4 98e meeting one issue regarding the measurement interval for measurements for UE fulfilling low mobility and not-at-cell edge criteria scenario is raised. During the discussion there is no consensus and in this contribution we provide our considerations on this issue.  
2. Discussion
At [1], under the UE with relaxed measurement section, we have the following requirements for the low mobility scenario, 
4.2.2.10
Measurements of inter-frequency NR cells for UE configured with relaxed measurement criterion

4.2.2.10.2
Measurements for UE fulfilling low mobility criterion

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. Otherwise if the UE is not configured with highPriorityMeasRelax [2] then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7.

4.2.2.11
Measurements of inter-RAT E-UTRAN cells for UE configured with relaxed measurement criterion

4.2.2.11.2
Measurements for UE fulfilling low mobility criterion

When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and the UE is configured with highPriorityMeasRelax [2] then the UE shall search for E-UTRA inter-RAT 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. Otherwise if the UE is not configured with highPriorityMeasRelax [2] then the UE shall search for E-UTRA inter-RAT frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7.
It can be learned that the requirements are scaled with number of frequency layers due to the introduction of Thigher_priority_search. For example if there are two frequency layers, then each frequency will be measured at ever 1 hour. 
On the other side, 1 hour is directly used at the following requirements when a UE fulfils both low mobility and not-at-cell edge criterion. 
4.2.2.10.4
Measurements for UE fulfilling low mobility and not-at-cell edge 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 both lowMobilityEvalutation [2] criterion and cellEdgeEvaluation [2] criterion, and 

-
Has also fulfilled both criteria, and

-
less than 1 hour have passed since measurements for cell reselection were last performed

In this case the UE is not required to meet Tdetect,NR_Inter, Tmeasure,NR_Inter and Tevaluate,NR_Inter as defined in Table 4.2.2.4-1. 

4.2.2.11.4
Measurements for UE fulfilling low mobility and not-at-cell edge criterion

This clause contains requirements for measurements on inter-RAT E-UTRAN cells provided that:

-
T331 timer is not running for EMR measurements on inter-RAT E-UTRAN, and

-
UE is configured with both lowMobilityEvalutation [2] criterion and cellEdgeEvaluation [2] criterion, and 

-
has also fulfilled both criteria, and

-
less than 1 hour have passed since measurements for cell reselection were last performed,

In this case the UE is not required to meet Tdetect,EUTRAN , Tmeasure,EUTRAN  and Tevaluate,EUTRAN as defined in Table 4.2.2.5-1. 

Requirements at 4.2.2.10.2 and 4.2.2.11.2 apply at frequency layer level and are scaled with number of frequency layers, requirements at 4.2.2.10.4 and 4.2.2.11.4 directly apply at the cell level for either inter-frequency NR cells or inter-RAT E-UTRAN cells and are not scaled with any factors (cell number of frequency layer number etc.). For example if there are x NR frequency layers and y cells per frequency layer, if these x*y cells cell reselection measurement are measured at time z, then the cell reselection measurement for these cells should be measured again before time z + 1 hour. Hence there is not scaling operation. 

The 1 hour requirement has also been used at section 5.2.4.9.0 by [3] at the following section, the usage is same as the above section 4.2.2.10.4 and 4.2.2.11.4 in [1], i.e., the time interval is not scaled by any factor. 
5.2.4.9.0
Relaxed measurement rules

-
if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP:

-
the UE may choose to perform relaxed measurements for intra-frequency cells according to relaxation methods in clauses 4.2.2.9 in TS 38.133 [8];

-
if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:

-
for any NR inter-frequency or inter-RAT frequency of higher priority, if less than 1 hour has passed since measurements of corresponding frequency cell(s) for cell reselection were last performed; and,

-
if highPriorityMeasRelax is configured with value true:

-
the UE may choose not to perform measurement on this frequency cell(s);

-
else (i.e. the serving cell fulfils Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ):

-
the UE may choose to perform relaxed measurements for NR inter-frequency cells or inter-RAT frequency cells according to relaxation methods in clauses 4.2.2.10, and 4.2.2.11 in TS 38.133 [8];

-
if both lowMobilityEvaluation and cellEdgeEvaluation are configured:

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

-
if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP; and

-
if the relaxed measurement criterion in clause 5.2.4.9.2 is fulfilled:

-
for any intra-frequency, NR inter-frequency, or inter-RAT frequency, if less than 1 hour has passed since measurements of corresponding frequency cell(s) for cell reselection were last performed:

-
the UE may choose not to perform measurement for measurements on this frequency cell(s);

-
else:

…
In addition, the first agreement on the aforementioned time interval was at [4]  
· The time interval for measurement relaxation since last measurement for cell reselection for scenario#3 (Low mobility and Not in cell-edge scenario) is 1 hour
The wording of the agreement may not provide any instructions directly related for the discussed issue however one cannot deduce the conclusion where the 1 hour time interval should be scaled by the number of frequency layers as well.  
Observation 1: The 1 hour time interval is used as an absolute value and not scaled at section 4.2.2.10.4 and 4.2.2.11.4 at TS38.133 and section 5.2.4.9.0 at TS38.304. The 1 hour time interval is scaled by the number of frequency layers at 4.2.2.10.2 and 4.2.2.11.2 at TS38.133. The initial discussion on this time interval does not mention anything related to scaling, based on [4].
From [2], two options are available to solve this issue:
· 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 seconds 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?
· Option 1: Yes. Accept the proposal in R4-2101383. Change it to “1 hour” 
· Option 2: No. still use current K2* Thigher_priority_search , Thigher_priority_search =  60 * Nlayers, The difference from option 1 is 1 hour * Nlayers 
Based on observation 1, we think option 1 is the better one between the two options in [2]. 
Proposal 1: Use option 1, i.e., change K2*Thigher_priority_search to 1 hour to solve this misalignment issue within RAN4 spec and between RAN4 and RAN2 specs.
3. Conclusion
In this contribution, we provide our further considerations for the left misalignment issue of Rel-16 UE power saving WI and have the following observation and proposal:
Observation 1: The 1 hour time interval is used as an absolute value and not scaled at section 4.2.2.10.4 and 4.2.2.11.4 at TS38.133 and section 5.2.4.9.0 at TS38.304. The 1 hour time interval is scaled by the number of frequency layers at 4.2.2.10.2 and 4.2.2.11.2 at TS38.133. The initial discussion on this time interval does not mention anything related to scaling, based on [4].
Proposal 1: Use option 1, i.e., change K2*Thigher_priority_search to 1 hour to solve this misalignment issue within RAN4 spec and between RAN4 and RAN2 specs.
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