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1
Introduction

The Rel-16 Work Item Descriptions for LTE-M [1] and NB-IoT [2] contain a common objective on defining a 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:

In RAN2#104 [3] it was agreed that:
· NB-IoT network may indicate frequency identifiers of neighbouring eMTC/LTE/GERAN carriers to assist inter-RAT selection.

· eMTC/LTE network may indicate frequency identifiers of neighbouring NB-IoT carriers to assist inter-RAT selection.

· Indicate whether each LTE neighbour frequency supports eMTC/LTE/both 

· Indicate whether each GERAN neighbour frequency supports EC-GSM/PEO 

Further in RAN2#105[4] it was agreed that:
· Priorities of eMTC/LTE/GERAN frequencies are not provided by NB-IoT network as assistance information for inter-RAT cell selection.

· Priorities of NB-IoT frequencies are not provided by eMTC/LTE network as assistance information for inter-RAT cell selection.

· Suitability criteria of eMTC/LTE/GERAN frequencies are not provided by NB-IoT network as assistance information for inter-RAT cell selection.

· Suitability criteria of NB-IoT frequencies are not provided by eMTC/LTE network as assistance information for inter-RAT cell selection.


This contribution looks at some further details of how to indicate eMTC/LTE/GERAN assistance information for inter-RAT cell selection and the validity of that information.
The primary motivation is to ensure that there is sufficient network control to be able to safely deploy this enhancement. The expected impact would be in the detailed IDLE mode procedures for inter-RAT cell selection. 
2 Discussion
Considering that many UEs are multi-RATs capable, Idle-mode inter-RAT mobility is a simple feature that can be introduced in Rel-16 to allow such UEs to select the best RAT to camp on and possible connect to if paged or UL data transmission is required, thereby achieving energy, coverage, latency improvement.
Proposal 1: RAN2 to aim for low specification impact feature that can be introduced in Rel-16 to allow UEs to select the best RAT for camping on.
2.1 Indication of eMTC/LTE/GERAN assistance information
It is now agreed that NB-IoT network may indicate frequency identifiers of neighbouring eMTC/LTE/GERAN carriers to assist inter-RAT selection.
In order for this information to be useful for the UE to contribute to the cell selection it should improve the procedure that the UE uses for measurements for cell selection of the target RAT. Improvements would include the UE performing less measurements which would decrease the power consumption required to select the best RAT and also whether or not cell selection to another RAT is either required or permitted by the network. Cell selection by the UE is usually triggered by the existing connection being of insufficient signal strength. Generally it is important for the network to have some control over when devices would perform cell selection to another RAT. Therefore an important consideration for network signalling for this feature would be how to make the UE receive the information, how to update it and how the UE should act on it. One possible solution is shown in figure 1 below where a nwk control signalling is sent by the currently camped on RAT which indicates the validity of the stored SI specifically for the UE to then camp on another RAT (GSM in this case). This can be achieved by checking the validity of stored SI.
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Figure 1 Simple nwk Control of inter-RAT IDLE mode re-selection

Proposal 2: Study transmission, update and UE actions relating to assistance information for inter-RAT cell selection

It is also possible to consider the usage of stored measurements and validity constraints of those measurements. For example, the validity of the stored SI indication may be used to permit UEs that have a certain measured RSSI threshold value to move onto the other RAT.
Proposal 3: Consider the usage of stored measurements and validity constraints of those measurements
2.2 Validity of assistance information
After reception of assistance information for inter-RAT cell selection, the UE may perform measurements for cell selection of the target RAT with improved knowledge of the target RAT parameters. Either the assistance information is used forever by the UE until it gets updated or there may be a given time period when the assistance information is no longer valid. Such a mechanism may be used by the network to limit the number of devices that are forced to perform inter-RAT cell selection. 
Proposal 4: Study if the assistance information for inter-RAT cell selection has a validity period associated with it.
3 Proposals

In this document we have the following proposals:

· Proposal 1: RAN2 to aim for low specification impact feature that can be introduced in Rel-16 to allow UEs to select the best RAT for camping on.

· Proposal 2: Study transmission, update and UE actions relating to assistance information for inter-RAT cell selection
· Proposal 3: Consider the usage of stored measurements and validity constraints of those measurements
· Proposal 4: Study if the assistance information for inter-RAT cell selection has a validity period associated with it. assistance information for inter-RAT cell selection
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