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RAN6 Impact for Rel-16 NB-IoT enhancements related to Inter-RAT cell reselection
introduction 

A new Work Item for further enhancements to NB-IoT [1] was approved at RAN#80. One of the objective of the work-item is to specify power efficient mechanism for idle mode Inter-RAT cell reselection for NB-IoT to and from LTE, LTE-MTC and GERAN.
This document discusses further on the scope of the objective related to cell-reselection between NB-IoT and GERAN.
DISCUSSION
The CIoT device may support multiple RATs including NB-IoT, LTE-M and also GERAN so that the device can operate in coverage of any of these RATs. The specifications till Rel-15 for NB-IoT do not support any Inter-RAT idle mode measurements for cell reselection to switch between RATs during mobility. As per current specifications, the NB-IoT device will check for cells of other RATs when it loses coverage of NB-IoT as part of cell selection procedure. 
The work item proposes further enhancements for idle mode CIoT device to select other RAT whenever available instead of checking for other RAN after losing the coverage on one specific RAT. 
In order to support Inter-RAT mobility to and from GERAN, the idle mode MS behavior related to cell-reselection needs to consider Inter-RAT cells along with additional assistance information from base station via system information or dedicated signaling.
RAN6 needs, for further study, to understand the impacted specifications and the relevant Inter-RAT deployment scenarios for this feature such as overlapping NB-IoT/GERAN coverage, co-located NB-IoT/GERAN deployments.
Proposal 1: RAN6 analyses the GERAN impact for this functionality of the Work Item and co-ordinates with RAN2 for overall specification changes.
The WI objective indicates mobility to and from GERAN as part of the mobility enhancement. Whether the specification changes should also consider the changes required for EC-GSM-IoT functions for such Inter-RAT mobility is not mentioned. 
To support connectivity for CIoT low complexity devices, GERAN supports two important features: PEO and EC-GSM-IoT. PEO functionality is required for a device only capable of GPRS without extended coverage to achieve the improved energy efficiency for maximum battery lifetime. EC-GSM-IoT functionality provides extended coverage in addition to energy efficient operation. A GERAN base station may support PEO and/or EC-GSM-IoT for enhanced CIoT device connectivity.
The CIoT device supporting GERAN as RAT in addition to NB-IoT is expected to support at least one of PEO and EC-GSM-IoT functionality depending on the applicable use case to maintain similar performance related to energy efficiency and, in case of EC-GSM-IoT support, extended coverage performance.

So we propose to consider the support of PEO and EC-GSM-IoT in GERAN while specifying the cell reselection functionality for idle mode mobility between NB-IoT and GERAN.
Proposal 2: RAN6 to send LS to RAN to express the understanding that inter-RAT cell reselection enhancements objective of the NB-IoT enhancements WI [1] also includes support of PEO and EC-GSM-IoT in GERAN.
GERAN system supports both PS and CS services over narrow bandwidth of 200 kHz. If support of CS functionality in GERAN is foreseen for CIoT device capable of NB-IoT and GERAN, the mobility towards GERAN CS also needs to be considered. In such cases the cell reselection functionality towards GERAN CS cells may be
· based on mobility or
· based on application requesting CS/voice services (which NB-IoT cannot provide) from CIoT devices. 
The scope of cell reselection enhancement mentioned in [1] does not detail if mobility towards GERAN CS for CS services and also for service-based cell-reselection scenarios shall be included.
Proposal 3: The LS to RAN shall also clarify whether the scope includes cell reselection towards GERAN CS. In case that mobility between GERAN CS and NB-IoT is included, the service-based redirection scenario also needs to be considered.
summary
We analysed the scope of one objective of [1] which corresponds to Inter-RAT cell reselection between NB-IoT and GERAN and the following proposals are made.
Proposal 1: RAN6 analyses the GERAN impact for this functionality of the Work Item and co-ordinates with RAN2 for overall specification changes.
Proposal 2: RAN6 to send LS to RAN to express the understanding that inter-RAT cell reselection enhancements objective of the NB-IoT enhancements WI [1] also includes support of PEO and EC-GSM-IoT in GERAN.
Proposal 3: The LS to RAN shall also clarify whether the scope includes cell reselection towards GERAN CS. In case that mobility between GERAN CS and NB-IoT is included, the service-based redirection scenario also needs to be considered.
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