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Introduction
In this contribution the mismatch between RAN2 and RAN4 specification concerning RRM measurement relaxation is discussed further. In addition the use of highPriorityMeasRelax parameter is discussed. 
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RAN2 and RAN4 mismatch 
Based on an incoming LS from RAN4 [1] a mis-alignment between RAN2 and RAN4 specifications [2,3, 4], i.e. mis-alignment between 38.304 and 38.133 specifications concerning relaxed RRM measurements, was discussed during offline #030 [5]. It was agreed to align 38.304 with the 38.133 requirements:
R2 to follow the request from R4
In the reply LS to RAN4 [6] RAN2 indicates that it will just refer to 38.133 in 38.304 for the relaxed RRM requirements for the case when only lowMobilityEvalutation is configured/fulfilled to remove the mis-match. TS 38.133 specified the following for this case:
4.2.2.10.2	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 lowMobilityEvalutation [2] criterion and UE has fulfilled, or 
-	UE is configured with both lowMobilityEvalutation [2] and cellEdgeEvaluation [2] criterion and combineRelaxedMeasCondition [2] not configured, and 
-	UE has fulfilled only the lowMobilityEvalutation [2] criterion.
When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the requirements defined in clause 4.2.2.4 apply for this clause except that:
-	Tdetect,NR_Inter as specified in Table 4.2.2.10.2-1.
-	Tmeasure,NR_Inter as specified in Table 4.2.2.10.2-1.
-	Tevaluate,NR_Inter as specified in Table 4.2.2.10.2-1.
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 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.
…
[bookmark: _Toc5952541]4.2.2.7	General requirements
The UE shall search every layer of higher priority at least every 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.
[bookmark: _Hlk84512049]When lowMobilityEvalutation is fulfilled and highPriorityMeasRelax is configured, the UE has to measure higher priority frequencies at least every hour (K2 (= 60) times Thigher_priority_search (= 60 sec)), and this requirement scales with the number of frequencies the UE is required to measure, e.g. in case the UE needs to measure 2 frequencies, it has to measure each frequency at least every 2 hours. 
[bookmark: _Hlk84511896]In the reply LS RAN2 wonders if there is also a mismatch between 38.304 and 38.133 for the case when both lowMobilityEvalutation and cellEdgeEvaluation are configured/fulfilled:
38.304
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…
-	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);
…
38.133
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. 
When both lowMobilityEvalutation and highPriorityMeasRelax are configured/fulfilled, 38.304 says that UE shall measure at least every hour every configured frequency. While 38.133 says that the UE shall measure at least every hour, but the requirement scales with the number of frequencies. 
highPriorityMeasRelax parameter
RAN2 introduced the highPriorityMeasRelax configuration parameter [7] to enable the NW to control whether the UE is allowed to relaxed RRM measurements for higher priority frequency for all use cases: 
3. 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.  
RAN4 did not raise any concerns with this RAN2 agreement, but RAN4 did not apply this parameter for the case when both both lowMobilityEvalutation and highPriorityMeasRelax are configured/fulfilled [8]:
· highPriorityMeasRelax is only applied to the scenario where 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
· 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).
Discussion
RAN2 and RAN4 mismatch 
The RAN4 requirement in section 4.2.2.10.4:
-	less than 1 hour have passed since measurements for cell reselection were last performed
should be in be interpreted as a requirement to measure higher priority frequencies at least 1 hour * Nlayers, i.e. the higher priority frequency measurement requirement always scales with the number of frequencies to measure [9, 10], see also the legacy requirement defined in section 4.2.2.7:
The UE shall search every layer of higher priority at least every 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.
To resolve any mismatch between 38.304 and 38.133 concerning the higher priority frequency measurements it is proposed to refer to 38.133 for both the case when when lowMobilityEvalutation is fulfilled/configured only, and when when both lowMobilityEvalutation and highPriorityMeasRelax are configured/fulfilled:
Proposal 1: 38.304 refers to 38.133 when lowMobilityEvalutation is fulfilled/configured only and when when both lowMobilityEvalutation and highPriorityMeasRelax are configured/fulfilled. 
A CR to 38.304 (Rel-16) has been provided for discussion and agreement [11].
highPriorityMeasRelax parameter
Priority based cell re-selection was introduced to enable the UE to reselect to a higher priority frequency layer, which does not provide continuous coverage, e.g. to reselect to "hot spot" cell to offload the "coverage" cell. Priority based cell re-selection generally is used by the network for load balancing, and it is important that relaxed RRM measurements do not impact the load balancing in the network. The UE is not required to continuously perform higher priority measurements, but should perform these measurements in the background, i.e. every minute (see section 4.2.2.7 in 38.133). The legacy requirements for higher priority measurements are already relaxed compared to measurements performed every DRX cycle when the UE is in bad coverage:
Observation 1: Relaxed RRM measurements should not negatively impact load balancing in the network. 
We have some concerns that load balancing may be impacted when the UE is allowed to relax higher priority measurements every 1 hour x Nlayers. For example when a number of inter-frequencies are configured in system information (e.g. between 3 and 10) then this implies that the UE may delay measurements for a single frequency up to several hours, which we think is a too long period. Furthermore such very long periods do not significantly further reduce the UE power consumption, i.e. they are not needed. For this reason RAN2 introduced a NW configuration parameter which can prohibit the UE to relax the higher priority measurements [6]. However RAN4 decided to only apply this parameter for the use case when low mobility criterion if fulfilled/configured [7]: 
Proposal 2: Ask RAN4 to use highPriorityMeasRelax configuration parameter also for the case when both lowMobilityEvalutation and highPriorityMeasRelax are configured/fulfilled.
A draft LS is provided in [12].
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[bookmark: _Toc242573361]RAN2 is kindly asked to discuss RRM relaxation: 
Proposal 1: 38.304 refers to 38.133 when lowMobilityEvalutation is fulfilled/configured only and when when both lowMobilityEvalutation and highPriorityMeasRelax are configured/fulfilled. 
Observation 1: Relaxed RRM measurements should not negatively impact load balancing in the network. 
Proposal 2: Ask RAN4 to use highPriorityMeasRelax configuration parameter also for the case when both lowMobilityEvalutation and highPriorityMeasRelax are configured/fulfilled.
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