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Introduction
The power consumption of inter-frequency measurements when the UE is in spotty coverage [1-3] was not explicitly discussed during the RRM measurement relaxation discussions in RAN2. 
In this contribution relaxation of inter-frequency measurements in spotty coverage is discussed further. 
[bookmark: _Toc242573354]Background
When the UE is in Idle or Inactive mode the UE is required to measure on the inter-frequencies indicated in system information when the serving cell quality is below the inter-frequency measurement threshold. 
When the UE is in Connected mode, the UE is required to perform inter-frequency measurements on the frequencies indicated in the measurement configuration. 
Typically inter-frequency measurements are triggered when:
1. the serving cell gets bad and there is not suitable intra-frequency cell to re-select or handover to (i.e. current frequency does not provide full coverage)
2. there is a suitable cell on a higher priority frequency (priority based cell re-selection)
3. there is a much better cell than the serving cell on another frequency (equal priority based cell re-selection)
The UE can be configured to perform priority based inter-frequency cell re-selection in Idle mode, i.e. inter-frequencies are assigned a priority and the UE tries to re-select to a higher priority frequency when possible. The UE is required to perform measurements for higher priority frequencies (in the background) wat least every Thigher_priority_search = ([60] * Nlayers) seconds, where Nlayers is the total number of higher priority NR frequencies broadcasted in system information (38.133). 
The UE can be configured to perform equal priority based cell re-selection. In such case the UE is required to perform inter-frequency measurements when the serving cell quality is below the inter-frequency measurement threshold (SIntraSearchP in 38.304). When the UE is required to perform inter-frequency measurements, the UE performs those measurements when waking up from DRX to listen to Paging in Idle mode.
In connected mode the UE is required to perform inter-frequency measurements, when configured via measurement configuration, and when the serving cell is below the S-measure threshold (if configured). Typically periodic measurement gaps are configured in Connected mode to enable the UE to measure on other NR frequencies. In the gap configuration (MeasGapConfig) different gap patterns (gap offset, gap repetition period, measurement gap length). 
Currently no distinction is made between spotty frequencies, and frequencies providing full coverage. One of the reasons perhaps being that the network cannot guarantee that UE finds a suitable cells in all cases anyways, i.e. in real and good deployments scenarios there can always be problems areas. But based on the deployment scenario (e.g. early deployment or hot spots) the network may know in advance that full coverage on certain frequencies cannot be assumed.

Discussion
[bookmark: _Toc242573360]On certain frequencies there could be spotty coverage, e.g. in early deployment scenarios or when high capacity cells with small range are deployed at “hot spots”. Both in idle/inactive mode and connected mode the UE can be requested to measure on an inter-frequency, but due to the spotty coverage the UE may not detect any suitable cell. This situation could change when the UE moves, but while the UE is stationary this situation may persist for some time, and thus cause unnecessary UE power consumption:
Observation 1: Spotty inter-frequency coverage may cause unnecessary UE power consumption
When the UE does not detect any (suitable) cells on an inter-frequency, it normally does not mean that the UE should not continue to measure on such frequency, i.e. the UE may be an area where the inter-frequency coverage is weak. But in case the NW is aware of spotty coverage due to the specific deployment scenario, then the NW could indicate this to the UE for specific frequencies:
Observation 2: The NW could indicate which frequencies can be expected to provide spotty coverage due to the deployment scenario on that frequency.
Such indication could be as simple as a single bit indicator indication “spotty” or “normal” (default) coverage (when IE is omitted). In case the NW has indicated spotty coverage for a frequency it can be studied further if some relaxed monitoring can be allowed for that frequency, for example:
1. When no (suitable) cell is detected after T1 (sec) on the frequency the UE may postpone measurements on that frequency for T2 (sec).
2. When the UE detects a suitable cell or the UE performs cell re-selection, the UE reverts back to legacy measurement requirements
Proposal 1: RAN2 to discuss relaxed inter-frequency measurements for inter-frequencies indicated by the network.
Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss relaxation of inter-frequency measurements in spotty coverage: 
Observation 1: Spotty inter-frequency coverage may cause unnecessary UE power consumption
Observation 2: The NW could indicate which frequencies can be expected to provide spotty coverage due to the deployment scenario on that frequency.
Proposal 1: RAN2 to discuss relaxed inter-frequency measurements for inter-frequencies indicated by the network.
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Appendix: Text Proposal 38.840
[bookmark: _GoBack]In certain deployment scenarios, e.g. early deployments and "hot spot" deployments, the UE may not detect any (suitable) cells on a certain frequency. In such use cases, the network can indicate this for specific frequencies to the UE, and allow the UE to perform relaxed RRM measurements on those frequencies, and save power. 
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