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1. Introduction 
One of the objective of WI RP-181451 (R16 enhancements for NB-IoT) is given below.

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]
During RAN2#103bis meeting, following key agreements were made.

· RAN2 understands that cell reselection between NB-IoT and any other RAT is not within the scope of this WI

· NB-IoT network may indicate eMTC/LTE/GERAN assistance information for inter-RAT cell selection

· eMTC/LTE network may indicate NB-IoT assistance information for inter-RAT cell selection

· Intention is not to provide cell reselection parameters 

· It is up to UE implementation how and when to perform measurements for cell selection of the target RAT

In this document, we will discuss about what kind of network assistance information can be provided to multiple mode IoT devices to efficiently perform cell-selection based idle mode mobility between NB-IoT and other RATs (i.e LTE/eMTC/GERAN). 
2. Discussion 
NB-IoT supports both Intra-frequency and Inter-frequency idle cell reselection mechanism based on “ranking criteria” but Inter frequency priority-based cell reselection is not supported. Until R15, NB-IoT does not have any support for Inter RAT Idle cell reselection procedure. 
The primary use case of NB-IoT is for IoT devices with characteristics of low power, low complexity, low data rates, low cost, small bandwidth of 1 PRB, deep coverage support upto ~164 dB link budget, massive number of devices and limited or no mobility etc. NB-IoT does not have any voice service support.
Typical smartphones or other voice centric UEs provides voice & multimedia services, data services and text message services by using LTE, eMTC, UMTS, GERAN, CDMA2000 RATs. However, it is possible for these smart phones and other voice centric devices to also support NB-IoT to provide services like messaging, low data rate applications etc when non-NB-IoT coverage is not available. These devices may select or reselect to NB-IoT (which supports extended coverage than other RATs) when there is no suitable coverageavailable from voice capable & high data rate supported RATs. When smartphones or other voice service-based devices camp on NB-IoT (hence no voice service but very low data rate possible), they should try to find high priority voice service/high data rate supported RATs as soon as possible 
In this section, we are proposing basic enhancements required for NB-IoT and LTE/eMTC system information to assist multi-mode UEs performing cell-selection based idle mode mobility between NB-IoT and LTE/eMTC/GERAN RATs. Even though UE performs Idle mode mobility based on cell-selection principle, providing network assistance information for UEs about neighbor’s information will help multimode UEs to optimize neighbor RAT search and perform idle mode mobility in power efficient manner.
As part of NB-IoT network assistance information, we consider providing at least frequency information for neighbour cells belonging to other RATs (GERAN, LTE, eMTC) should be the minimum. We also think providing additional information about neighbour cells of other RAT that can help UE optimise measurements would also be useful, e.g. 
· whether LTE neighbour frequency corresponds to LTE or eMTC

· whether GERAN neighbour frequency corresponds to EC-GSM or GERAN

Thus, we have following proposals for enhancing system information.

Proposal 1. Enhance NB-IoT SIBs to include LTE, eMTC, GERAN neighbor frequency list for assisting multi-mode NB-IOT UE with IRAT Cell-Selection procedure

Proposal 2. In NB-IoT SIBs, indicate for each neighbor LTE EARFCNwhether neighbor frequency supports eMTC, or not 

Proposal 3. In NB-IoT SIBs, for each GERAN neighbor frequency indicate whether neighbor frequency supports EC-GSM or not

Proposal 4. Enhance LTE SIBs and eMTC SIB-BRs to include NB-IoT Intra and Inter-frequency neighbors (only NB-IoT Anchor Carriers are included as neighbor frequencies)

Proposal 5. Max number of neighbor frequencies in each RAT SIBs is based on SI message size limitation and is FFS.

Additional parameters to further optimize UEs idle mode mobility can be discussed further.

3. Conclusion 
In this contribution, we discussed various proposals about network assistance information to help UEs performing idle mode mobility between NB-IoT and other RATs through idle cell selection mechanism. 
Proposal 1.
Enhance NB-IoT SIBs to include LTE, eMTC, GERAN neighbor frequency list for assisting multi-mode NB-IOT UE with IRAT Cell-Selection procedure
Proposal 2.
In NB-IoT SIBs, indicate for each neighbor LTE EARFCNwhether neighbor frequency supports eMTC, or not
Proposal 3.
In NB-IoT SIBs, for each GERAN neighbor frequency indicate whether neighbor frequency supports EC-GSM or not
Proposal 4.
Enhance LTE SIBs and eMTC SIB-BRs to include NB-IoT Intra and Inter-frequency neighbors (only NB-IoT Anchor Carriers are included as neighbor frequencies)
Proposal 5.
Max number of neighbor frequencies in each RAT SIBs is based on SI message size limitation and is FFS.
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