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1 Introduction
The WID on Rel-17 enhancements for NB-IoT and eMTC [1] includes one objective to reduce the time taken to perform RRC re-establishment as below:

· Specify signaling for neighbor cell measurements and corresponding measurement triggering before RLF, to reduce the time taken to RRC re-establishment to another cell, without defining specific gaps. [NB-IoT] [RAN2, RAN4].

The support of neighbour cell measurements in RRC_CONNECTED for NB-IoT has been discussed in multiple meetings and the agreements are captured in [2].
In this document, we address the open issue of ‘if and how to trigger cell selection early’. We try to summarise the discussions up to now, including the motivation and the raised concerns, and propose a simple solution.   
2 Discussion
Motivation

The figure below illustrates the process from detection of physical layer failure, to T310 start and finally declaration of RLF.
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Figure 1: Legacy RLF and RRC Connection Re-establishment procedure
Based on the RAN4 reply LS [3], when the target cell is in good coverage, the time for cell selection of an unknown cell is up to 1400 ms and is reduced to 80 ms when signal quality is sufficient for cell detection on first attempt. This means that for UEs in good coverage (which is quite typical for mobile UEs), they will normally find a cell in a couple of 100 ms making the benefit of the enhancement to cell selection time very marginal.

Observation 1: Reducing the time corresponding to cell selection will only bring marginal benefits for good coverage UEs, i.e. a couple of 100 ms.
T310 can take values ms0, ms200, ms500, ms1000, ms2000, ms4000, ms8000. A single value is broadcast and usually set to a large value as targeted to the typical use case of stationary UEs which short connection, for which it is better to try and complete the transmission on the current cell even if the quality is bad.

Observation 2: The broadcast value of T310 is usually targeted to stationary UEs with short-lived connection and set to a large value.

However, this does not work very well if we consider mobile UEs with long connection times, because RLF will occur anyway, i.e. due to the handover procedure not being supported, RLF is a mobility procedure rather than an abnormal case.  In that case, it is preferable to move to a better cell sooner rather than later, as this will improve the ‘user’ experience. 
One such use case, observed in field trials, is a tracking device reporting its location every 10 seconds. Due to the very frequent UL traffic, the UE remains in connected mode. However, as the UE is moving, the cell connection is stretched to the extreme and finally lost. RLF in this scenario is triggered by one of the two events: T310 expiry or RACH failure.

Observation 3: For mobile UEs at the edge of the cell, a shorter T310 will reduce the interruption time and improve the user experience.
Proposed solution 
Triggering cell selection early has been discussed in previous meetings. The main comments raised by the companies were:

1) This can already be achieved by configuring a shorter T310 to these UEs

2) RLF should be based on RLM otherwise it prevents possibilities of recovery on the current cell
We think it is difficult for the eNB to adjust the value of T310 for these specific UEs at the time the connection is established. Although the eNB can get information from subscription parameters when available, the eNB cannot really know the UE mobility pattern, it can just know that the UE is stationary or not, i.e. it cannot know if the UE is mobile or intermittently stationary and mobile. In addition, the fact the UE is mobile is not a reason on itself for triggering cell selection early as the UE may be in the centre of the cell and experiencing temporary or locally bad radio conditions. 

Observation 4: Using a shorter T310 always will reduce the chance of recovery for UEs not at the cell edge or not moving.

A simple way to avoid the above problem is to build up on the solution for connected mode measurements, i.e. the UE only uses a shorter T310 timer when the conditions to perform connected mode measurements are fulfilled (i.e. the serving cell quality is bad and degrading). Additional conditions can be defined to make the solution more robust, e.g. the UE is expecting further data, the UE has found a suitable cell through connected measurements …
This will speed up the recovery for mobile UEs at the cell edge while still being based on RLM and under NW control, and allows UEs not at the cell edge or not moving to attempt recovery using the current timer.
Proposal: Introduce an alternative shorter T310 timer that the UE uses to trigger RLF when at least the following condition is fulfilled:
· The criteria for performing connected mode measurements is fulfilled (i.e. degrading serving cell quality) 

· FFS other conditions, e.g. RAI, target cell quality.
3 Conclusion
In this document, we have discussed the benefit and concerns of triggering cell selection early when the UE has found a candidate cell via connected mode measurements and made the following observations and proposal:

Observation 1: Reducing the time corresponding to cell selection will only bring marginal benefits for good coverage UEs, i.e. a couple of 100 ms.
Observation 2: The broadcast value of T310 is usually targeted to stationary UEs with short-lived connection and set to a large value.
Observation 3: For mobile UEs at the edge of the cell, a shorter T310 will reduce the interruption time and improve the user experience.
Observation 4: Using a shorter T310 always will reduce the chance of recovery for UEs not at the cell edge or not moving.

Proposal: Introduce an alternative shorter T310 timer that the UE uses to trigger RLF when at least the following condition is fulfilled:
· The criteria for performing connected mode measurements is fulfilled (i.e. degrading serving cell quality) 

· FFS other conditions. e.g. RAI, target cell quality
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