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1
Introduction

The objectives of  Rel-17 WI [1] for additional enhancements to NB-IOT/LTE-M which have the RRC signalling changes are the primary impact are given below.
· Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF, to reduce the time taken to RRC reestablishment to another cell, without defining specific gaps. [NB-IoT] [RAN2, RAN4].

· Introduce support for NB-IoT carrier selection based on the coverage level, and associated carrier specific configuration (e.g. maximum repetitions UL/DL, DRX configurations, etc.). [NB-IoT] [RAN2, RAN3]
In this document we further discuss the simple network configuration to enable paging carrier selection based on CEL with minimum specification impact and configuration changes.
2
Discussion 
The distribution of UE across different coverage level within cell considering the indoor path-loss model in addition to cell coverage indicates that more than 90% of UE are in normal coverage condition and only remaining users requires extended coverage support. Considering the above facts and also to minimize the complexity associated with paging carrier selection based on coverage level and repetition levels, simple configuration of paging carriers which divides the set of carriers into two groups is proposed as basis for further discussion on paging carrier selection algorithm.
The proposed division of carriers is illustrated in the following Figure.
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Proposal 1: Division of paging carriers into two subsets of carriers each mapped to normal and maximum coverage is considered as basis for paging carrier selection.
When cell is configured with the proposed split of paging carriers as explained above, the carriers configured with shorter Rmax value should not be visible for legacy UE. This is also needed to avoid legacy UE selecting these carriers based on UE-ID for paging monitoring. This requires paging carriers with shorter Rmax values are configured as additional parameter in system information. Presence of the new set of paging carriers configured with shorter Rmax.

Proposal 2: Configuration of paging carriers for normal coverage is indicated as separate parameter in system Information. Presence of this configuration can be considered as NW support for CEL based paging carrier selection.

With the above configuration, network may decide to either configure specific carrier for paging via dedicated signalling if both UE supports such configuration. Otherwise the UE may decide the paging carrier from either of the group based on current CEL or last known CEL whichever is higher. In this case network also start its paging based on last known CEL and based on required repetition level, network can escalate paging retransmission to the extended coverage carrier group.
Proposal 3: Network configuration of paging carrier within normal coverage sub-group should be supported. If network does not configure paging carrier, the UE is allowed to select paging carrier group based on CEL and further apply legacy selection mechanism within the sub-group.

3
Summary
We analyse the network configuration suitable for paging carrier selection based on coverage level without impacting legacy UE. We make following proposals based on the analysis.
Proposal 1: Division of paging carriers into two subsets of carriers each mapped to normal and maximum coverage is considered as basis for paging carrier selection.
Proposal 2: Configuration of paging carriers for normal coverage is indicated as separate parameter in system Information. Presence of this configuration can be considered as NW support for CEL based paging carrier selection.

Proposal 3: Network configuration of paging carrier within normal coverage sub-group should be supported. If network does not configure paging carrier, the UE is allowed to select paging carrier group based on CEL and further apply legacy selection mechanism within the sub-group.
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Appendix: RAN2 Agreements for Carrier Selection 

RAN2-111e- Agreements

· Paging carrier selection Improvements based on CE level is considered

· Paging carrier selection Improvements based on DRX cycle may be considered

· whether DRX cycle is considered as part of CE level (Rmax) or can be also considered separately

· Enhancements for NPRACH Carrier selection carrier may be considered

· Paging carrier selection Improvements solely based on WUS or GWUS is not considered

· FFS service based

RAN2-113-e Agreements:

· Select between one of the options:

· Option 1: UE selects a paging carrier based on a rule configured by the network

· Option 2: NW configures a specific paging carrier

· Working assumption: For both options, when coverage changes, mechanism that requires UE to report the update of coverage is not introduced. 
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