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1 Introduction
The Rel-16 work item on additional enhancements for NB-IoT was approved at RAN#80 and revised at RAN#81 [1]. One of the objectives in this work item is to reduce the power consumption during inter-RAT idle mode mobility.
	Mobility enhancement:

· Specify power efficient NB-IoT mechanism which would assist idle mode inter-RAT cell selection for NB-IoT to and from LTE, LTE-MTC and GERAN [RAN2]


In this document, we discuss the power consumption issue in the current idle mode inter-RAT cell selection procedure to/from NB-IoT.
2 Discussion
Inter RAT idle mode mobility to/from NB-IoT was introduced by SA2 in Rel-14 as part of the WI on CIoT_Ext to avoid the signalling overhead due to a detach followed by reattach at mobility between RAT, [2] [3].

At the time, RAN2 decided not to introduce any AS support for idle mode mobility [4]:
	RAN2 discussed idle mode mobility between NB-IoT and WB-E-UTRAN and reached the following conclusions:

( iRAT mobility (including NB-IoT – LTE mobility) is not supported in NB-IoT at RAN level in REL-14, i.e. there is no iRAT info in system information, and the UE is not required to perform iRAT measurements when the UE is multi-RAT capable.


Inter RAT idle mode mobility to/from NB-IoT is performed via cell selection and is controlled by NAS. It can be triggered e.g. due to loss of coverage in the current radio access technology, higher priority PLMN search or higher priority RAT search. In absence of information about other RAT(s) in the neighbourhood, the UE has to perform a RF scan to find out. This is a costly procedure, and can have severe impact on the battery life if performed regularly, e.g. periodic background search.
Observation 1: RF scan to find a cell on another RAT is extremely power consuming.
A straightforward way to avoid the blind search for cells in other RAT is to provide the UE with information about other RATs (e.g. bands/ frequencies) in the neighbourhood. Using this information, the UE can limit the search to the bands/frequencies that are signalled and eventually could avoid completely the scan if the information indicate no absence of a certain in the neighbourhood.

Observation 2: Providing information about other RATs (e.g. bands/ frequencies) in the neighbourhood will reduce dramatically the power consumption related to inter-RAT idle mobility.

The assistance information should be related to the current location of the UE, i.e. should be cell specific. The natural way to achieve this is to provide the assistance information by system information broadcast.

Proposal 1: Assistance information, e.g. bands/ frequencies, about other RATs in the neighbourhood is provided in system information.  

As the objective of the work item is to improve the power consumption for mobility to and from NB-IoT, each RAT should provide assistance information about the other RAT(s).

Proposal 2: Assistance information about E-UTRAN and GERAN is introduced in NB-IoT.

Proposal 3: Assistance information about NB-IoT is introduced in E-UTRAN and in GERAN.

3 Conclusion
In this document, we discuss the power consumption issue in the current idle mode inter-RAT cell selection procedure to/from NB-IoT and propose a way to reduce it.
Observation 1: RF scan to find a cell on another RAT is extremely power consuming.
Observation 2: Providing information about other RATs (e.g. bands/ frequencies) in the neighbourhood will reduce dramatically the power consumption related to inter-RAT idle mobility.

Proposal 1: Assistance information, e.g. bands/ frequencies, about other RATs in the neighbourhood is provided in system information.  

Proposal 2: Assistance information about E-UTRAN and GERAN is introduced in NB-IoT.

Proposal 3: Assistance information about NB-IoT is introduced in E-UTRAN and in GERAN.
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