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1 Introduction
Release 16 work item on UE power saving in NR includes following objective that may affect RAN4 RRM [1]:

	1) Specify network-configured mechanism to relax intra and inter-frequency RRM measurement for neighbour cells for RRC_IDLE/INACTIVE with minimal mobility performance impacts [RAN2, RAN4]

a) Specify RRM measurement relaxation by allowing measurements with longer intervals, and/or by reducing number of cells/carriers to be measured [RAN4, RAN2]
b) Define triggering criteria for the UE to move between relaxed and normal RRM measurements, that considers at least if UE is not at cell edge, or if UE is stationary or with low mobility [RAN2, RAN4].

i) Evaluate and specify requirements (if needed) depending on RAN2 criteria [ RAN4]

NOTE: No new measurement quantities should be introduced 

 


RAN1 and RAN2 have discussed UE power saving for last few meetings, but no substantial progress that affects RRM has been made so far. In this contribution, we discuss the RRM impact and present our view. 

2 Discussions 
2.1 Scope

According to the WI objective in [1], the RAN4 objective targets RRM measurement for neighbour cells in RRC_IDLE/INACTIVE states. This means, no impact to existing serving cell measurement requirements in RRC_IDLE/INACTIVE states and no impact to any of the RRC_CONNECTED state requirements.
· Observation: No impact to existing serving cell requirements in IDLE/INACTIVE/CONNECTED states and no impact to neighbour cell requirements in CONNECTED state. 
2.2 RAN4 impact

2.2.1 IDLE mode neighbour cell requirements

Below we list the type of existing requirements that are related to neighbour cells and that might be affected due to the UE power saving WI objective.

Table 1 RRC_IDLE/INACTIVE state requirements related to neighbour cells [4]
	Requirements type
	Comment

	4.2.2.1 UE measurement capability

	This section defines the number of carriers UE is required to monitor.

	4.2.2.3 Measurements of intra-frequency NR cells

	This section contains requirements related to identification of new intra-frequency cells and measurements (SS-RSRP and SS-RSRQ) on the identified cells.

	4.2.2.4 Measurements of intra-frequency NR cells

	This contains requirements related to identification of new inter-frequency cells and measurements (SS-RSRP and SS-RSRQ) on the identified cells.

	4.2.2.5 Measurements of inter-RAT E-UTRAN cells

	This section contains the requirements related to inter-RAT E_UTRAN FDD and E-UTRAN TDD measurements. 


2.2.2 Discussions
It is noted that RAN4 introduced support for relaxed neighbour cell monitoring in release 15 LTE MTC and NB-IoT work items. More specifically, category M1/M2/NB1 UE is allowed to meet relaxed neighbour cell requirements when following criteria as defined in [2] are met:

	-     The relaxed monitoring criterion in sub-clause 5.2.4.12.1 is fulfilled, and

-     Less than 24 hours have passed since measurements for cell reselection were last performed, and

-     The UE has performed intra-frequency or inter-frequency measurements for at least TSearchDeltaP after selecting or reselecting a new cell.


The criterion in subclause 5.2.4.12.1 is shown below. 
	The relaxed monitoring criterion is fulfilled when:

-
(SrxlevRef – Srxlev) < SSearchDeltaP
Where:

-
Srxlev = current Srxlev value of the serving cell (dB).

-
SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:

-
After selecting or reselecting a new cell, or

-
If (Srxlev - SrxlevRef) > 0, or

-
If the relaxed monitoring criterion has not been met for TSearchDeltaP:

-
the UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell;

-
TSearchDeltaP = 5 minutes, or the eDRX cycle length if eDRX is configured and the eDRX cycle length is longer than 5 minutes.


The UE requirements were specified as follows in TS 36.133 for the requirements related to intra- and inter-frequency neighbour cells:

	If all the relaxed monitoring criteria defined in clause 5.2.4.12 [1] are fulfilled then the UE’s intra-frequency measurement is not required to meet Tdetect,NB_Intra_NC, Tmeasure,NB_Intra_NC and Tevaluate,NB_intra_NC as defined in Table 4.6.2.2-1 and Table 4.6.2.2-2.
….

If all the relaxed monitoring criteria defined in clause 5.2.4.12 [1] are fulfilled then the UE’s inter-frequency measurement is not required to meet Tdetect,NB_Intra_EC, Tmeasure,NB_Intra_EC and Tevaluate,NB_intra_EC as defined in Table 4.6.2.6-1 and Table 4.6.2.6-2.


Inter-RAT requirements were not supported for LTE MTC/NB-IoT UEs. In the method used for relaxing the neighbour cell requirements for the MTC/NB-IoT UEs, there was no impact to the measurement accuracies (e.g. RSRP/RSRQ accuracy) although the they are not directly applicable in RRC_IDLE state or to the actual measurement requirements (cell detection time, measurement period, measurement rate) in [2]. Instead UE is allowed to enter the relaxation mode wherein UE was allowed to completely skip the neighbour cell measurements provided the criteria as listed above are met. However, if UE fails to fulfil at least one of the criteria, then UE is required to leave the relaxation mode and instead measure and evaluate cells according to legacy requirements. The criteria, which were developed by RAN2, was designed to reflect the mobility of the UE. In other words, only low mobility or stationary UEs are expected to fulfil the criteria. Another advantage of following this method is that there is no impact to the UE measurement capability either, i.e. the number of intra- and inter-frequency carriers UE is required to monitor. In our view, the method used for achieving relaxed neighbour cell monitoring for LTE MTC/NB-IoT simplifies the RAN4 work while it still enables the UE to achieve significant power saving under low mobility or stationary conditions. Hence, we make following proposal:
· Proposal #1: The method used for achieving relaxed neighbour cell monitoring in LTE MTC/NB-IoT is reused for defining the RRM requirements for UE power saving in NR.
RAN4 should also wait for further progress in RAN2 regarding the exact criteria used by the UE to enter the relaxation mode. If RAN2 defines new metric to identify the low mobility or stationary UEs, the UE requirements are relaxed accordingly. 
· Proposal #2: RAN4 waits for further RAN2 progress regarding the relaxation criteria. 
3 Summary
In this contribution we have discussed the RRM impact of UE power saving and provided our view. More specifically, we have identified that there is a similarly between this WI objective and the relaxed neighbour cell monitoring requirements introduced for LTE MTC and NB-IoT UEs. Based on the discussions between these similarities, we observed that it is possible to reuse the method used for enabling relaxed neighbour cell monitoring for LTE MTC and NB_IOT in NR. Thus, we make following observation and proposals:

· Observation: No impact to existing serving cell requirements in IDLE/INACTIVE/CONNECTED states and no impact to neighbour cell requirements in CONNECTED state. 

· Proposal #1: The method used for achieving relaxed neighbour cell monitoring in LTE MTC/NB-IoT is reused for defining the RRM requirements for UE power saving in NR.
· Proposal #2: RAN4 waits for further RAN2 progress regarding the relaxation criteria. 
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