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1 Introduction
The WI for additional enhancements for NB-IoT [1] was approved at RAN#80. One of the WI objectives is to support power efficient Inter RAT cell selection for NB-IoT from/to LTE, LTE-M and GERAN. In this discussion paper we analyse possible enhancements to improve the cell selection functionality at CIoT device capable of supporting NB-IoT and other RATs (LTE, LTE-M and/or GERAN).
Following are the working agreements from RAN2 #103bis meeting for this topic [2].

· 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

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

In this discussion paper we further discuss the purpose of  IRAT assistance information at each serving RAT (NB-IoT, LTE, LTE-M, GERAN) and elaborate the need for agreeing common aspects of IRAT assistance information across all target RATs.
2 Discussion
As per agreements of RAN2 #103bis meeting, assistance information for Inter RAT cell selection may be included in NB-IoT as well as in the above mentioned other serving RATs to optimize Inter RAT cell selection for devices capable of supporting NB-IoT and other RATs.

As per the WI objective on mobility enhancement, power efficient Inter RAT cell selection is targeted and hence the objective is to identify assistance information and a signaling procedure to improve the Inter RAT cell selection in different serving RATs as per table 1 below. Here we assume the NB-IoT UE is capable of supporting at least one of LTE/LTE-M/GERAN as additional RAT.
	Information type
	Purpose

	IRATCSA (Inter RAT Cell Selection Assistance) information indicated in NB-IoT serving cell
	For improved Inter-RAT cell selection to LTE

For improved Inter RAT cell selection to LTE-M

For improved Inter RAT cell selection to GERAN



	IRATCSA information indicated in LTE serving cell
	For improved Inter-RAT cell selection to NB-IoT



	IRATCSA information indicated in LTE-M serving cell
	For improved Inter-RAT cell selection to NB-IoT



	IRATCSA information indicated in GERAN serving cell
	For improved Inter-RAT cell selection to NB-IoT




Table 1: Inter-RAT cell selection assistance information in different serving RATs.
Indication of assistance information for Inter-RAT cell selection in NB-IoT to other RATs and indication of assistance information for cell selection in LTE / LTE-M to NB-IoT was agreed in last meeting. In the same way, to assist the multi-mode device capable of supporting NB-IoT and GERAN for cell selection to NB-IoT, the GERAN network also needs to support such indication of assistance information for Inter-RAT cell selection to NB-IoT. 

Moreover, when the contents of assistance information to be indicated in different serving RATs and the signaling mechanism are analysed, common aspects, related to parameter contents and signaling, across all target RATs need to be finalized in order to enable similar performance for Inter RAT cell selection for different serving RATs. For example, given the frequency list identifies one of the information elements to be included in the assistance information, it should be applicable to all target RATs (NB-IoT/LTE/LTE-M/GERAN). Further representation of the list and size of the frequency list can change for different target RATs. Defining common aspects of the contents of assistance information and of the signaling procedure will ensure similar Inter-RAT cell selection performance in all serving RATs.
Proposal 1 : RAN2 agrees on the target to design a harmonized signaling procedure and common parameters for assistance information which are applicable for all RATs (NB-IoT/LTE/LTE-M/GERAN) as part of the initial concept design. RAT specific enhancements for assistance information or for the signaling mechanism can be considered in the second step.
When any n agreement which is applicable for all RATs is made within RAN2, the information needs to be communicated to RAN6, so that the impacts to GERAN specifications relating to this agreement can be analysed in RAN6 at the same time.

Proposal 2 : RAN2 updates RAN6 through LS at the end of each meeting if RAN2 achieves an agreement applicable across all RATs to enable RAN6 to proceed with the analysis of impacts to GERAN specifications. 

3 Summary

We further analyze the purpose of Inter RAT cell selection assistance information contents in different serving RATs (NB-IoT/LTE/LTE-M/GERAN) and elaborate the need for agreeing common aspects of the assistance information and associated signaling across all target RATs.
We make the following proposals based on our analysis.

Proposal 1 : RAN2 agrees on the target to design a harmonized signaling procedure and common parameters for assistance information which are applicable for all RATs (NB-IoT/LTE/LTE-M/GERAN) as part of the initial concept design. RAT specific enhancements for assistance information or for the signaling mechanism can be considered in the second step.

Proposal 2 : RAN2 updates RAN6 through LS at the end of each meeting if RAN2 achieves an agreement applicable across all RATs to enable RAN6 to proceed with the analysis of impacts to GERAN specifications. 
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