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Introduction
In RAN#76, a new WI [1,2] for NB-IoT and eMTC is approved with one of the following objective:
· Relaxed monitoring for cell reselection [RAN2 lead, RAN4]
· Enable relaxed UE monitoring for cell (re)selection e.g. by (re)configuration.
In this contribution, some considerations for relaxing UE monitoring are being discussed and the control mechanism is described. 
Discussion
Relaxed monitoring for cell reselection
The relaxed monitoring for cell reselection is proposed for the new WI as part of the improvement of UE power consumption.
In current LTE, UE monitors for cell reselection based on certain measurement rules. MTC UE follows the same rules as current LTE.  
In the case of intra-frequency measurement, the UE may choose not to perform the measurement if the RSRP and RSRQ of the serving cell is above a threshold. Otherwise, the UE shall perform the measurement. However, the intra-frequency measurement rules (SintraSearchP and SintraSearchQ) are not in terms of the coverage level of the UE in the serving cell. An extraction of the TS36.304 specification for intra-frequency measurement is as follow:
-	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.
For a mobile UE, this may be fine since the UE may move to a better intra-frequency neighbour cell. However, if the UE is stationary or in low mobility, such measurement rules may result in unnecessary measurement (if the serving cell always ends up lower than the SintraSearchP) and hence consume unnecessary UE power consumption, particularly if the UE is stationary at the cell edge or in deep coverage. 
Observation#1: For stationary or low mobility UE, the existing intra-frequency measurement rule may result in unnecessary measurement and hence consume unnecessary UE power, particularly when it is in deep coverage or at cell edge.
In the case of inter-frequency measurement, it depends on whether the UE is in normal or in enhanced coverage of the serving cell. If UE is in normal coverage, priority based cell reselection applied. This would mean that the UE will continuously perform measurement of higher priority LTE inter-frequency and will perform measurement of equal or lower priority LTE inter-frequency depending on serving cell quality in comparison to the RSRP and RSRQ measurement threshold (i.e. SnonintraSearchP, SnonintraSearchQ). If UE is in enhanced coverage, ranking based cell reselection is used and the measurement rules are based on the equal priority LTE inter-frequency (i.e. based on the thresholds, SnonInterSeachP and SnonInterSeactQ). An extraction of the TS36.304 specification for inter-frequency measurement is as follow:
The UE shall apply the following rules for E-UTRAN 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 an E-UTRAN inter-frequency or inter-RAT frequency with a reselection priority higher than the reselection priority of the current E-UTRA frequency the UE shall perform measurements of higher priority E-UTRAN inter-frequency or inter-RAT frequencies according to [10].
-	For an E-UTRAN inter-frequency with an equal or lower reselection priority than the reselection priority of the current E-UTRA frequency and for inter-RAT frequency with lower reselection priority than the reselection priority of the current E-UTRAN frequency:
-	If the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ, the UE may choose not to perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority unless the UE is triggered to measure an E-UTRAN inter-frequency which is configured with redistributionInterFreqInfo.
-	Otherwise, the UE shall perform measurements of E-UTRAN inter-frequencies or inter-RAT frequency cells of equal or lower priority according to [10].
Again, if the UE is stationary or in low mobility, such measurement rules may result in unnecessary measurement (e.g. if the serving cell is always below SnonIntraSearchP, performing periodic measurement for higher priority frequency cell etc.) and hence consume unnecessary UE power consumption, particularly if the UE is stationary at the cell edge or in deep coverage.  
Observation#2: For stationary or low mobility UE in enhanced coverage, the existing inter-frequency measurement rule for ranking based cell reselection may result in unnecessary measurement and hence consume unnecessary UE power, particularly when it is in deep coverage or at cell edge.
Based on the above, it is clear that separate measurement rules are needed for stationary MTC UE or LTE UE in CE to be provided on top of the existing measurement rules for mobile MTC UE or mobile LTE UE in CE.
Proposal#1: Separate measurement rules are defined for MTC/NB-IoT operation for at least stationary or low mobility mode of UE.
Measurement rules for stationary and low mobility UEs
Other than disabling stationary and low mobility UE from using the existing measurement rules, new rules need to be devised on when UE will perform cell reselection monitoring. 
One simple approach is to set a periodic timer where the UE will perform cell reselection monitoring. The same cell reselection criteria as Rel-13 MTC UE will be used. The periodic timer can be hardcoded in the specification or configurable via RRC signalling (broadcast or dedicated) e.g. based on the different mobility mode of the UE.
Another alternative is to have a new rule on when stationary and low mobility UE will perform cell reselection monitoring. A possible rule is as follow:
Change of serving cell quality > offset (in dB)
The change of serving cell quality can be based on the difference between the highest measured quality of the serving cell and the current serving cell measurement. If after cell reselection monitoring, the serving cell is still the same serving cell, set the highest measured quality of the serving cell to the current serving cell measurement.
Proposal#2: Discuss which approach below to use as measurement rules for stationary or low mobility mode of UEs:
· Perform periodic cell reselection monitoring based on hardcoded or configured periodic timer (e.g. based on the mobility mode of the UE).
· Introduce new measurement rule based on the change of serving cell quality.
How to authorise and provide the separate measurement rules for stationary and low mobility UEs
Since cell reselection monitoring is for idle mode, it is possible for a stationary or low mobility UE to just apply the new measurement rules without authorisation or configuration from the network if the parameters of the new measurement rules are broadcast in system information. 
Alternative is that UE can only apply the new measurement rules only if it is authorised by the network or configured by the eNB. In this alternative, the UE can indicate to the network that its mobility mode either via:
· RRC signaling e.g. UE radio capability or UE Assistance Information.
· Upper layer signalling (e.g. NAS signaling with e.g. UE NAS capabilities in Attach and TAU, or OMA DM) 
Upon receiving the indication, the network can authorise and configure the UE to use the new measurement rules via NAS signalling (e.g. Attach Accept or TAU Accept etc.) or via dedicated RRC signalling (e.g. RRC Connection Reconfiguration or RRC Connection Release etc.). The parameters for the new measurement rules can be sent together with the configuration or it can be broadcast in the SIB.
Proposal#3: Discuss whether UE needs to be authorised or configured by the eNB to use the new measurement rules for stationary or low mobility mode of UE.
Conclusion and proposals
It is requested that RAN 2 discuss and agree on the following proposals:
Proposal#1: Separate measurement rules are defined for MTC/NB-IoT operation for at least stationary or low mobility mode of UE.
Proposal#2: Discuss which approach below to use as measurement rules for stationary or low mobility mode of UEs:
· Perform periodic cell reselection monitoring based on hardcoded or configured periodic timer (e.g. based on the mobility mode of the UE).
· Introduce new measurement rule based on the change of serving cell quality.
Proposal#3: Discuss whether UE needs to be authorised or configured by the eNB to use the new measurement rules for stationary or low mobility mode of UE.
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