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Introduction
Open issues for RRM measurement relaxation are discussed in this contribution. 
[bookmark: _Toc242573354]Background
RAN2#107bis
RAN2 only briefly discussed RRM relaxation during RAN2#107bis [1-3, 4-19 not treated] and made the following agreements: 
[bookmark: _Hlk23345869]Agreements:
1. Network can configure the triggering criteria independently (i.e. either cell-edge or low mobility or both) 
2. Cell-edge criteria will not consider neighbour cell measurements 
Furthermore an email discussion was agreed until next meeting to progress the work (stage 3 details triggering condition, summary/discussion RRM relaxation proposals, discuss agreeable LS to RAN4):
[bookmark: _Hlk23345985][107bis#68][PowerSaving] RRM measurement relaxation (Mediatek)
                        Intended outcome: Report, possibly Draft LS
	- Stage 3 details for the triggering criterion based on papers from RAN2#107bis
	- Summarize and discussion of RRM measurement relaxation based on papers from RAN2#107bis
	- Agreeable proposals and possible LS to RAN4 
	- Deadline: Next Meeting
Discussion
Low mobility (aka LTE relaxed monitoring criterion)
RAN2 agreed to take the LTE relaxed monitoring criteria as a baseline: 
	Agreements 
1. Measurement relaxation criteria can consider both low mobility and UE location in the cell (e.g. whether the UE is in cell-edge).    
2. UE may activate relaxed measurement criteria if at least any of the following conditions are met:   
a) Serving Cell measurement does not change more than a relative threshold during a time period
-  LTE relaxed monitoring criteria in 36.304 is considered as a baseline.  Additional enhancements to address aspects that are specific to NR can be considered. 
	b) UE is not a cell edge, meaning that serving cell/beam RSRP/RSRQ/SINR is above a threshold
	FFS: Whether neighbour cell RSRP should also be considered.


Therefore change/additions to the LTE relaxed monitoring criteria should be motivated:
Proposal 1: Change/additions to the LTE relaxed monitoring criteria should be motivated.
In our view only some of the parameters in the LTE relaxed monitoring criterion should be made configurable:
Proposal 2: TSearchDeltaP is configurable.
Background neighbour cell measurements
In LTE the UE is required to perform neighbour cell measurements at least every 24 hours. For example this may account for NW deployment changes when the UE is permanently stationary, which can be a typical case in NB-IoT:
-	Less than 24 hours have passed since measurements for cell reselection were last performed, and
In NR the UE is assumed to be (much) more mobile, i.e. the minimum frequency should be shorter and configurable.
Proposal 3: The minimum frequency with which the UE is required to perform neighbour cell measurements is configurable (instead of fixed value of 24 hours).
Dedicated control
We do not see the use case and motivation to support RRM relaxation in a dedicated manner. We do not understand why certain UEs should be including/excluded (other than the conditions included in “low mobility” and “not-at-cell-edge”):
Proposal 4: Dedicated configuration of relaxed RRM measurements is not supported.
Higher priority frequency measurements
Measurements for higher priority frequency are already relaxed and should not be changed to avoid impact on NW load balancing:
Proposal 5: Higher priority frequency measurement are not (further) relaxed.
RAN4 impact
In our view there is no need to change RAN4 RRM measurement requirements, but seem approach as in LTE/NB-IoT can be followed:
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.
This implies that the UE is not required to measure neighbour cells when the relaxed monitoring is fulfilled, otherwise the RAN4 requirements apply:
Proposal 6: RAN4 RRM core requirements are not changed to support RRM measurement relaxation.
Measurement quantity 
It is logical to introduce an RSRP and RSRQ threshold for the no-at-cell-edge approach (i.e. it is basically another measurement threshold).
For low mobility RSRQ can be used in addition to RPSP, i.e. the measured RSRQ can provide valuable indication of possible interference, i.e. whether the UE is close to neighbouring cell(s): 
Proposal 7: An RSRQ drop can be configured optionally in addition to the RSRP drop, and drop in either of them triggers the UE to start measure neighbour cells.
Beams
In our view change of beam should not be included in the relaxed criterion, i.e. in NR the UE is likely and frequently to change beams while the serving cell quality does not significantly degrade.
Proposal 8: The NR relaxed monitoring criterion does not include beam mobility. 
RRM relaxation should not depend on detailed beam info in system information. In our view it is complex and cumbersome to provide detailed beam info in system information, i.e. information about the location or relative position of individual beam or directional aspects of individual beams:
Proposal 9: RRM relaxation should not depend on detailed beam info in system information. 
RRM relaxation in time, #cells and #frequencies
The power saving gains when the #cells to monitor is reduced is expected to be limited. Furthermore there are currently no RAN4 requirements for #cells to monitor in Idle/Inactive:
Proposal 10: The #cells to monitor is not relaxed
RAN4 has defined the maximum number of frequencies that the UE shall be able to measure (see 38.133). The network can configure a minimum number of inter-frequencies in system information if the deployment scenario allows this, i.e. thereby saving UE power for inter-frequency measurements. However when the deployment scenario requires the NW to configure many frequencies, the UE should measure those. Otherwise the operation may not be able to use all the available spectrum efficiently: 
Proposal 11: The #frequencies to monitor is not relaxed.
RRM relaxation in time can be considered, but should be considered in RAN2 as part of the relaxed monitoring criteria. In our view relaxation in time is enabled by the minimum frequency the UE is required to perform neighbour cell measurements, as discussed with proposal 3:
Proposal 12: RRM relaxation in time is discussed in RAN2.
Spotty coverage
In NR there may not be continuous coverage on each frequency layer (e.g. in early deployments, but also when high capacity cells are used (e.g. FR2) with limited coverage). The NW may also have knowledge about this, i.e. indicate in system information has spotty coverage. In such case it can be discussed if the UE should be allowed to performed relaxed measurements on that frequency, i.e. when the UE does not detect any cell on that frequency, the UE is not required to continuously measure that frequency:
Proposal 13: When it is indicated in system information that a frequency provides spotty coverage the UE may relax measurements on that frequency.
ETWS/CMAS
The possible impact of RRM relaxation on ETWS/CMAS should be evaluated. We have some concern that reliability or delay for ETWS/CMAS is compromised when RRM measurements are relaxed. Idle mode measurements are relatively relaxed compared to connected mode already, because the impact of not being on the strongest cell is lower than losing the connection. However in case of live saving ETWS/CMAS alerts we have some worries that UE is not camped on the cell inside the warning area, and misses the alert.
Proposal 14: RAN2 to discuss if there is potential impact on ETWS/CMAS reliability and delay when RRM relaxation is configured. 
Early measurements
RAN2 is encouraged to discuss early measurement reporting for CA/DC and RRM relaxation as in [20]:
Proposal 15: RAN2 to discuss early measurement reporting for CA/DC and RRM relaxation. 
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss RRM measurement relaxation: 
Proposal 1: Change/additions to the LTE relaxed monitoring criteria should be motivated.
Proposal 2: TSearchDeltaP is configurable.
Proposal 3: The minimum frequency with which the UE is required to perform neighbour cell measurements is configurable (instead of fixed value of 24 hours).
Proposal 4: Dedicated configuration of relaxed RRM measurements is not supported.
Proposal 5: Higher priority frequency measurement are not (further) relaxed.
Proposal 6: RAN4 RRM core requirements are not changed to support RRM measurement relaxation.
Proposal 7: An RSRQ drop can be configured optionally in addition to the RSRP drop, and drop in either of them triggers the UE to start measure neighbour cells.
Proposal 8: The NR relaxed monitoring criterion does not include beam mobility. 
Proposal 9: RRM relaxation should not depend on detailed beam info in system information. 
Proposal 10: The #cells to monitor is not relaxed
Proposal 11: The #frequencies to monitor is not relaxed.
Proposal 12: RRM relaxation in time is discussed in RAN2.
Proposal 13: When it is indicated in system information that a frequency provides spotty coverage the UE may relax measurements on that frequency.
Proposal 14: RAN2 to discuss if there is potential impact on ETWS/CMAS reliability and delay when RRM relaxation is configured. 
[bookmark: _GoBack]Proposal 15: RAN2 to discuss early measurement reporting for CA/DC and RRM relaxation. 
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