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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].
Following are the RAN2-113e agreements for enhancements for re-establishment time reduction. 
	Agreements:

· Enhancements to the random access procedure are not considered.

· The solution includes reduction of the time between declaration of RLF and the start of the random access procedure (points C and D)

· FFS whether the solution includes reduction of the time between out-of-sync detection and declaration of RLF (points B and C)




In this document we further analyse the FFS related to the solution for reduction of time between out-of-sync detection and RLF declaration.
2
Discussion 
The objective of the WID clearly indicate that reduction of time taken for re-establishment to new cell is the purpose of the objective. This means reduction of time taken for any procedure after declaration of RLF only. Moreover, if solutions which attempt to reduce the time between out of sync and RLF the additional impacts of such solutions of declaring early RLF on the overall performance. For example, if the UE attempt for re-establishment without even allowing the serving cell to recover from the radio link condition which may be of temporary in nature, the UE may choose the same serving cell back as part of re-establishment. Even if the UE is selecting new cell after re-establishment, if the connected mode performance after re-establishment is same as serving cell or inferior to the earlier cell, the re-establishment procedure becomes redundant and it adds to the additional overhead for UE power consumption without any considerable benefits.

Observation 1: Solution for time reduction between Out of sync and RLF may lead to overall performance impact including the additional signalling procedure for re-establishment.

On declaration of RLF, the UE should start cell selection procedure and attempt to camp on best cell based on cell selection procedure to proceed with re-establishment procedure. Declaring early RLF only based on availability of neighbour cell measurements will not lead to better re-establishment performance. Because whether the measured cell is suitable for camping and whether it satisfies the minimum RX level for the target cell is not known prior to RLF. 

Observation 2: Triggering RLF based on availability of measurement results alone may lead to sub optimum performance of the re-establishment procedure. 
Based on the above observations, solutions which attempt to reduce the time for RLF declaration requires careful analysis of additional impacts of such solution including suitable cell selection and overall performance benefits of early re-establishment without allowing serving cell to recover. As the benefit analysis requires considerable time, we propose that this solution is not considered in Rel-17.

Proposal 1: Solution for reduction of time between out of sync and RLF is not considered.

3
Summary
Following are the observations and proposals based on the analysis of solution for RLF time reduction.
Observation 1: Solution for time reduction between Out of sync and RLF may lead to overall performance impact including the additional signalling procedure for re-establishment.

Observation 2: Triggering RLF based on availability of measurement results alone may lead to sub optimum performance of the re-establishment procedure. 

Proposal 1: Solution for reduction of time between out of sync and RLF is not considered.
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