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Introduction
During RAN2 97bis a problem for NB-IoT cell re-selection from Rel.-13 onwards was raised. 
Sintrasearch is mandatory present, hence a device only needs to perform measurements when the received signal level Srxlev is below Sintrasearch. Due to increased NB-IoT power of 33dBmfor the reference signals compared to normal LTE reference signal TX power said condition is not even met at the cell edge of the NB-IoT cell. Hence an NB-IoT outdoor device starts its measurements to late i.e. after it has deeply entered the coverage area of the intra-frequency neighbor cell.
Just extending the range for Sintrasearch is not that easily feasible as it could impact signaling and also affects power consumption of indoor devices. The document hereafter describes a possible solution which tries to resolve the problem whilst minimizing the impacts, for the indoor and outdoor devices. 
Discussion
The intended cell re-selection scenario as it is existing for LTE is depicted in the picture below. Close to the cell edge, i.e. in the coverage overlap Srxlex of the serving cell drops below Sintrasearch and the UE starts performing intra-frequency measurements. After a certain time it will detect LTE cell 2 and once re-selectin criteria is fulfilled (3dB better ranked than current serving cell) it will re-select accordingly. 
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Fig. 1 UE moves between 2 cells, i.e. leaving one coverage area and entering the other coverage area. Prior leaving coverage area 1 the cell level will drop below Sintrasearch and the UE starts measuring.

When NB-IoT is deployed at the same location, the picture looks slightly different. For better indoor penetration the power of NB-IoT is increased by several dBs. The pathloss depends on frequency and distance, hence at cell edge the received Srxlev will be accordingly higher. It can be even that high that the start of the measurements Srxlev<Sintraserach was not triggered. As a consequence the device stay on the current cell and enters deeply into the coverage area of the neighbor cell hence
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Fig. 1 UE moves between 2 cells, i.e. leaving one coverage area and entering the other coverage area. Due to power boosting/increased TX reference signal power for NB-IoT the device starts measuring very late and hence is sticking to long to the previous cell. The cell is still in the position to serve the device. However, as it is not the best cell this has impact on capacity and causes interference.
Once Srxlev is below Sintrasearch i.e. the device starts measuring it will directly detect and identify the cell which also fulfills the re-selection criteria right away. 
This scenario is caused, because Sintrasearch is too small, just increasing Sintrsearch solves the situation for the outdoor devices but causes problems for the indoor devices. I.e. Sintrasearch would be that high, that said devices need to measure continuously.
Hence indoor and outdoor treatment should be separated, moreover it is just the case that devices which have started measurements and immediately
Devices which start measuring when Srxlev is smaller than Sintrasearch immediately detect a new cell being far higher than current serving cell (~8dB) shall upscale their Sintrasearch value accordingly. I.e. increase the value by a certain amount (~10dB) so that in the next incident the measure far earlier. In addition this adaptive behavior can be restricted to cases where Sintrasearch is configured for maximum or x-highest values.
Proposal: An NB-IoT device which has started its measurements when Srxlev <  Sintrasearchmax has immediately detected a cell which fulfills the reselection criteria and is far better in RSCP than current serving cell (10dB) shall adopt its used Sintrasearch to start for the next time measurements earlier.
Adaption shall be in the order of [10-15dB].
Hence by this method only the devices which have experienced due to their deployment that they have started measuring to late will perform their measurements next time earlier.
Indoor devices and other devices not having experienced said situation i.e. starting measurements and immediately detecting a cell being far higher and triggering re-selection would not be impacted.
Conclusions
RAN2 is kindly asked to adapt a method based on proposed principal, impacting only the behavior of devices having/causing problems with actual SIntrasearch limitation and leaving other devices unaffected.
Proposal: An NB-IoT device which has started its measurements when Srxlev <  Sintrasearchmax has immediately detected a cell which fulfills the reselection criteria and is far better in RSCP than current serving cell (10dB) shall adopt its used Sintrasearch to start for the next time measurements earlier.
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