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1. Introduction
Regarding Rel-16 UE power saving, 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. This issue was further discussed at RAN4 99e meeting and a LS [3] was sent to RAN2 at that meeting. A reply LS [4] sent was sent from RAN2 to RAN4 at RAN2 115e meeting. The LS has been discussed at RAN4 101 meeting however there is no consensus. The This contribution further discusses the remaining issue from RAN2 reply LS.
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.
Where the definition of Thigher_priority_search is also copied below:

4.2.2.7
General requirements

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

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 in section 4.2.2.10.2 and 4.2.2.11.2 are scaled with number of frequency layers, whereas requirement in section 4.2.2.10.4 and 4.2.2.11.4 are not scaled with frequency layer number, this issue has also been indicated at [5]. 
Based on former description we have the following observation:

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. 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.
After RAN4 101e meeting we have the following open issue:
Issue 1-2-1: When UE fulfils both low mobility and not-at-cell edge criteria, whether to modify current requirements in clause 4.2.2.10.4 & 4.2.2.11.4?
· Proposals:

· Option 1: modify requirements in 4.2.2.10.4 & 4.2.2.11.4 with the condition Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
· Option 1b (Huawei, CATT, Apple, MTK, Qualcomm): regardless of highPriorityMeasRelax
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, UE shall search higher priority layers at least every 60 * (60 * Nlayers) seconds

· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, UE shall search for, measure and evaluate inter-frequency/inter-RAT layers of higher, equal or lower priority at least every 1 hour

· Option 1c (Ericsson): Add clarification. 

· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ + configured highPriorityMeasRelax: 1 hour. UE is not required to meet the requirements for inter-frequency layers of higher priority at least every Thigher_priority_search
· highPriorityMeasRelax is not configured: UE shall search for higher priority layers at least every 60 * Nlayers seconds

· Option 2 (vivo): Change “1 hour” to “Nlayers * 1 hour” in clause 4.2.2.10.4 & 4.2.2.11.4

For the option 1b, the motivation is understood however it does not fully align with the agreements during R16 UE power saving, as copied below from [6]. Basically for scenario 3 lower, equal or higher priority frequency layer should be treated equally, i.e., using the same relaxing method.   
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At [1], Ncarrier_Relax is introduced to represents all inter-frequency carriers which have relaxed RRM measurements when corresponding criteria are satisfied. Therefore for option 2, Nlayers should be replaced by Ncarrier_Relax as well. 
Proposal 1: Use option 2 with update for issue 1-2-1, i.e., change “1 hour” to “Ncarrier_Relax * 1 hour” in clause 4.2.2.10.4 & 4.2.2.11.4
3. Conclusion
In this contribution, we provide our further considerations for the remaining issue of Rel-16 UE power saving WI mentioned at [5] and have the following 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. 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.
Proposal 1: Use option 2 with update for issue 1-2-1, i.e., change “1 hour” to “Ncarrier_Relax * 1 hour” in clause 4.2.2.10.4 & 4.2.2.11.4
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1
Overall description

RAN4 thanks the reply LS from RAN2 on RRM relaxation in power saving. 

RAN4 have discussed the inconsistency issue between RAN4 and RAN2 specifications, and achieve the following conclusions: 

· Change “1 hour” to “Ncarrier_Relax *1 hours” at the related part of section 4.2.2.10.4 and 4.2.2.11.4 of TS38.133
The corresponding text are copied below for reference purpose.
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 Nlayers_relax *1 hours have passed since measurements for cell reselection were last performed
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 Nlayers_relax *1 hours have passed since measurements for cell reselection were last performed,

RAN4 kindly ask RAN2 to consider the former RAN4 agreements in RAN2’s future work.

2
Actions

To RAN WG2
ACTION: 
RAN4 respectfully asks RAN2 to take the above RAN4 conclusions into account in their future work. 
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