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1. Introduction

RAN2 made the following agreement on triggering RRM measurement relaxation:
In RAN2#107, 
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.
In RAN2#107bis,

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
Following the agreements above, this contribution introduces measurement relaxation criteria with further considerations.
2.
Discussion
The LTE relaxed monitoring criteria described in 36.304 is used to evaluate UE mobility in LTE NB-IoT. For simplicity, the relaxed monitoring criteria can be reused. In addition, the RRM measurement relaxation can be initiated when UE is not in cell edge. One simplest solution is to also check if the cell selection RX level value, Srxlev in S criteria is above a new configurable threshold Srelaxed. The threshold can be provided separately for intra-frequency and inter-frequency respectively, i.e. SrelaxedIntraSearchP and SrelaxedInterSearchP, similar to current SintraSearchP and SnonIntraSearchP. 
Proposal 1: Introduce the measurement relaxation criteria considering both low mobility and UE location:
- (SrxlevRef – Srxlev) < SSearchDeltaP  and

-  Srxlev > Srelaxed
In LTE NB-IoT, UE may initiate to relax intra- or inter-frequency measurements when the following conditions meet:

-
The relaxed monitoring criterion in sub-clause 5.2.4.12.1 is fulfilled for a period of TSearchDeltaP, 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.
Regarding the first condition, the relaxed monitoring criterion can be replaced to that suggested in the proposal 1. In LTE NB-IoT solution, relaxing the intra- or inter-frequency measurements cannot exceed over 24 hours with the second condition. It is reasonable to infrequently fallback to normal RRM measurement because the intra- or inter-frequency measurements fully stop in NB-IoT solution. On the other hand, since relaxing measurements in NR solution means loose requirements, e.g. longer measurement interval, the second condition may need to be revisited in NR solution. Before or after (re)selection, UE needs to keep the normal RRM measurement for reliable mobility support. Thus the third condition seems useful in NR. 
Proposal 2: As in LTE, UE may initiate the relaxed RRM measurements at least when:

-
The measurement relaxation criteria is fulfilled for a period of TSearchDeltaP, and

-

The UE has performed intra- or inter-frequency measurements for at least TSearchDeltaP after (re)selecting a new cell.
The inter-frequency measurement for higher priority is not only for mobility but also for NW deployment/policy, e.g. load balancing. It is reasonable that the higher priority inter-/inter-RAT frequencies are excluded from the relaxed measurements. 
Proposal 3: The higher priority inter-/inter-RAT frequencies are always measured without relaxation.

It is assumed that the relaxed RRM measurement can be configured with the existing SintraSearch and SnonIntraSearch. The SintraSearch and SnonIntraSearch are more powerful than the relaxed RRM measurement in UE power saving aspect because UE can skip the measurements when the corresponding condition is fulfilled. Therefore, it is natural to have a stepwise procedure when two approachs have been configured.
In order to clearly introduce the intention from the contribution, a draft TP is suggested in Annex. 
Proposal 4: RAN2 to confirm the TP suggested in the Annex.
3. Conclusion
It is suggested that 
Proposal 1: UE initiates the relaxed RRM measurements when the following conditions meet:

- (SrxlevRef – Srxlev) < SSearchDeltaP  and

-  Srxlev > Srelaxed
Proposal 2: As in LTE, UE may initiate the relaxed RRM measurements when:

-
The measurement relaxation criteria is fulfilled for a period of TSearchDeltaP, and

-
The UE has performed intra- or inter-frequency measurements for at least TSearchDeltaP after (re)selecting a new cell.
Proposal 3: The higher priority inter-/inter-RAT frequencies are always measured without relaxation.
Proposal 4: RAN2 to confirm the TP suggested in the Annex.
4. Annex
This is the draft TS38.304 TP on the relaxed RRM measurements.
5.2.4.2
Measurement rules for cell re-selection

Following rules are used by the UE to limit needed measurements:

-
If the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ, the UE may choose not to perform intra-frequency measurements.

-
Otherwise, the UE shall perform intra-frequency measurements.
-
If the UE supports relaxed monitoring and S-RelaxedIntraSearchP or s-SearchDeltaP for intra-frequency measurement relaxation is present in SystemInformationBlockTypeX, the UE may further relax the needed intra-frequency measurements.

-
The UE shall apply the following rules for NR inter-frequencies and inter-RAT frequencies which are indicated in system information and for which the UE has priority provided as defined in 5.2.4.1:
-
For a NR inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current NR frequency, the UE shall perform measurements of higher priority NR inter-frequency or inter-RAT frequencies according to TS 38.133 [8].
-
For a NR inter-frequency with an equal or lower reselection priority than the reselection priority of the current NR frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current NR frequency:

-
If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority;

-
Otherwise, the UE shall perform measurements of NR inter-frequencies or inter-RAT frequency cells of equal or lower priority according to TS 38.133 [8].
-    If the UE supports relaxed monitoring and S-RelaxedInterSearchP or s-SearchDeltaP for inter-frequency or inter-RAT frequency measurement relaxation is present in SystemInformationBlockTypeX, the UE may further relax the needed inter-frequency or inter-RAT frequency measurements.
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