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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 remaining open aspects related to RLF enhancements. 
2
Discussion 

	Agreements

· The criteria to start measurements is based on a combination of serving cell quality threshold (option b) and variance of the serving cell quality (option c)

· Configuration of the criteria to start the measurements is supported. 

· FFS whether any further information needs to be provided by NW

· FFS whether any assistance information from UE is needed. 

· FFS if/how to support ‘early’ RLF.




The re-establishment time reduction related to cell search is reduced only if the selected target cell is already known via connected mode measurements within 5 seconds prior to the cell selection. If the measurements are carried out earlier these measurements will not have impact on re-establishment time reduction. According to RAN2-115e agreements, the connected mode measurements can be configured to start based on serving cell quality threshold and also variation. If this serving cell quality threshold is not configured to suitable value the re-establishment time will be have corresponding benefits. Thus it is important for the serving cell to set these parameters to optimum value to maximize the availability of measurements at the time of cell search for re-establishment. In case if these values are set to very aggressive values correspond to cell edge the measurements may not be accurate enough are partial at the time of RLF. In this case the UE may need to use more number of NPSS/NSSS measurements before camping onto the cell. 
When the UE completes the re-establishment after the connected mode measurements additional report on the time between the end of connected mode measurements and the cell search starting time. The UE may also include additional information related to measured cells and also the time taken to complete the measurements. Based on this additional information the source cell may modify the triggering point for connected mode measurements and if required change the dedicated configurations to enable more autonomous gaps to complete the measurements.

Observation 1: Triggering of connected mode measurements at suitable time is key factor for optimised Re-establishment performance. Assistance information on the impact of measurement configuration on Re-establishment is essential to optimize the configuration.

Proposal 1: RRC Re-establishment complete message sent after RLF with connected mode measurement include additional information about connected mode measurements such as duration and time gap between measurements and Re-establishment starting point. FFS additional parameters.
Based on the feedback about the performance of connected mode measurements and also the measurement reports included in the re-establishment message, the source node may also provide the priority of target cells whose measurements to be completed during connected mode measurements for better Re-establishment procedure. Network can provide this priority cell list as indices from system information instead of actual PCI list.
Proposal 2: In addition to configuring the triggering threshold for starting connected mode measurements network may also provide the list of target cells whose measurements should be prioritized.
During RAN2-114e meeting, some companies within RAN2 proposes to consider early RLF on measurement availability as part of the Rel-17 WID. In early RAN2 meeting it was concluded that enhancements to reduce the time between RLF declaration and random-access starting point will be considered as part of the work. The main issue raised for early RLF declaration is that declaring of RLF prior to T310 expiry that the possibility of recovery back in source cell was excluded in this scenario. The overall system performance including the interruption time and signalling overhead compared to allowing the UE to complete the T310 expiry is not established via any performance evaluations or via analytical or simulation means. 
Observation 1: Comparative performance evaluation of early RLF against the RLF declaration of T310 expiry is not available for RAN2 decision on early RLF.
Observation 2: Work Item scope is limited to measurements and measurement triggering for RLF. Changes to RLM functionality is not in scope.

Proposal 3: Early RLF is considered only if benefits are established and WID scope should be updated for the impact to RLM.
3
Summary
Following are the proposals and observations from the analysis made in this discussion paper.
Observation 1: Triggering of connected mode measurements at suitable time is key factor for optimised Re-establishment performance. Assistance information on the impact of measurement configuration on Re-establishment is essential to optimize the configuration.

Proposal 1: RRC Re-establishment complete message sent after RLF with connected mode measurement include additional information about connected mode measurements such as duration and time gap between measurements and Re-establishment starting point. FFS additional parameters.

Proposal 2: In addition to configuring the triggering threshold for starting connected mode measurements network may also provide the list of target cells whose measurements should be prioritized.

Observation 1: Comparative performance evaluation of early RLF against the RLF declaration of T310 expiry is not available for RAN2 decision on early RLF.

Observation 2: Work Item scope is limited to measurements and measurement triggering for RLF. Changes to RLM functionality is not in scope.

Proposal 3: Early RLF is considered only if benefits are established and WID scope should be updated for the impact to RLM.
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Annexure 

RAN2-111e- Agreements for RLF enhancements:

· Study current RLF procedure to understand the time taken to select the cell for access. Start and end points FFS.

· Support neighbour cell measurements in RRC_CONNECTED, at least for intra-frequency.

· FFS inter-frequency

· FFS whether measurements are done on the anchor carrier

· FFS how neighbour cell measurement is triggered 

· FFS how to perform neighbour cell measurements 

· Working assumption: Neighbour cell measurement results are not reported to the network in RRC_CONNECTED.

· FFS whether and when other information can be sent

RAN2-113e-Agreements for RLF enhancements:

· 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)

