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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 analyse the enhancements required to improve the time taken for RRC Reestablishments.
2
Discussion 
Following Figure illustrates the mobility across cells based on RLF followed by Re-establishment.
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The mobility procedure involving re-establishment consists of following steps.

1. Detection of RLF based on T310 time based on serving cell radio quality.

2. Once RLF is detected UE detaches from current cell and trigger cell selection to find best cell. This will require UE to trigger idle mode cell selection procedure.

3. On the best selected cell UE read system information 
4. Starts contention-based RACH access procedure.

5. As part of Re-establishment or Resume procedure context is fetched from source and Re-establishment is completed.

As the re-establishment will remain as procedure for connected mode mobility Rel-17, the steps were the time taken can be reduced is associated with first 3 steps. 

Improvement to  the time taken to complete the target cell selection procedure

If the UE follows the idle mode cell selection procedure, it needs to first identify best cell in possible frequencies as per stored information. With prior measurements before RLF detection the UE can consider direct synchronization to the detected target cells of early measurements. But if these early measurements are started very earlier or to measure all possible cells, it will increase the energy consumption for these early measurements. Optimisation of these measurements to limited cells may require assistance information about potential target cells. The extend to which this step to be optimized or the requirements on delay reduction should be analyzed and identified. This reference helps to focus on solutions which can meet the requirements instead of over optimizing the measurements for RLF.
Improvement on system Information acquisition 

Measurements can only help to improve the first step associated with re-establishment. Depending on the time required to complete the second step, the serving cell may consider providing some additional assistance information related to common configuration of potential target cells. 

Based on the above short analysis we make the following proposals and observations.
Proposal 1: The time taken for Re-establishment procedure in existing system and minimum requirement for reduction of the time should be analyzed and concluded as first step for optimization for re-establishment procedure.
Observation 1: Early measurements before RLF for re-establishment time reduction needs to be optimised than the measurements needed as part of idle mode cell selection.

Observation 2: Network assistance about target cell system information can be considered for reduction of re-establishment time in addition to Early measurements.

3
Summary
Following are the observations and Proposals of this discussion paper.
Proposal 1: The time taken for Re-establishment procedure in existing system and minimum requirement for reduction of the time should be analyzed and concluded as first step for optimization for re-establishment procedure.
Observation 1: Early measurements before RLF for re-establishment time reduction needs to be optimised than the measurements needed as part of idle mode cell selection.

Observation 2: Network assistance about target cell system information can be considered for reduction of re-establishment time in addition to Early measurements.
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