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1
Introduction
RLF measurement reporting has been agreed during RAN2#69 meeting in [1]. As an enhancement some elements of MDT – currently being developed by RAN2 for Rel-10 – are discussed in this contribution and shall be considered for Rel-10. Further there has been discussion on the need for “logged MDT in connected mode” and the question if any enhancements to RLF reporting where temporarily storage of measurements is required, is considered as “logged MDT in connected mode” [2]. 
Deutsche Telekom sees such enhancements as part of the SON-MRO work and does not consider this being “logged MDT in connected mode”. Therefore Deutsche Telekom does not see a strong motivation to support “logged MDT in connected mode” in Rel-10, but propose enhancements to SON-MRO / enhanced RLF for Rel-10 as outlined in the following sections.

2
Discussion
2.1
Enhance RLF with location information
The RLF reporting as defined in [1] requires the UE to store measurements taken during the RLF event temporarily and inform the eNB that RLF measurements are available for post processing by means of the “rlf-infoavailable” IE in the RRCConnectionReestablishmentComplete message. The eNB can retrieve the information from the terminal by using the “UEInformationRequest” procedure. 

Though this Rel-9 procedure is obviously of huge benefit for the operator to optimise the network planning and configuration / SON process it is currently lacking precise location information.

For UEs supporting MDT a generic framework for association of location information to MDT measurements has been proposed in [3] and widely accepted in RAN2#69bis. Considering this, we propose to combine the benefits of having precise positioning information available in the UE at point of RLF with reporting of RLF measurements.
Proposal 1: It is proposed to apply the generic positioning reporting for MDT as outlined in [3] also to the RLF measurement reporting and include available positioning information to the RLF-report.

2.2
RLF report shall survive idle mode transition
Further there has been discussion in recent RAN2 meetings that the RLF-reporting (i.e. the measurements at the point in time when RLF has been declared + the proposed location enhancement) shall also survive a state transition to idle mode if RRC Connection Reestablishment does not succeed. Therefore it is proposed to study which procedure can be used to inform the network after transition to idle mode about the RLF-results of an unsuccessful RRC Connection Reestablishment. An indication about available RLF-results like in the RRCConnectionReestablishmentComplete message could be considered in the RRCConnectionSetupComplete message.
Proposal 2: Enhanced RLF-report shall survive also a state transition to idle mode in case the RRC Connection Reestablishment fails. The RRCConnectionSetupComplete message is enhanced similar to the RRCConnectionReestablishmentComplete message to indicate available RLF-report.
2.3
Measurements prior to RLF shall be part of the RLF report
It has also already been indicated in various discussions on RLF reporting and MDT that it would be preferable for the operator to get information about the radio conditions PRIOR to RLF for optimisation purpose. It is seen not feasible to define specific events for all UEs to allow immediate reporting for all cases a RLF might occur. Hence this procedure can not rely on immediate reporting as considered for connected mode MDT.
A simple approach would be based on a “window” or “ring buffer”, where the UE during connected mode stores relevant measurement information, which could be started after specified trigger (e.g. trigger of A2, or start of the first phase of radio link failure), for a limited time and overwrites always the oldest information in case no RLF occurs. If RLF occurs the UE stores this “black box information” more permanently in order to provide this information as part the enhanced RLF report to the network on request. The details for the configuration, trigger, storage time and measurements are FFS.
Proposal 3: RLF-report shall be enhanced with a limited time ring buffer (“black box”), where UE during connected mode stores relevant measurement information and overwrites the oldest information in case no RLF occurs. If RLF occurs the UE provides this information as part of enhanced RLF reporting. The details on the configuration, trigger, storage time and content are FFS.
3
Conclusion

In this paper we discussed an enhancement to the RLF-reporting of Rel-9 to include location information into the enhanced RLF-report by UEs having this information available.
Proposal 1: RLF-reporting of Rel-9 is enhanced by location information where RLF happened based on available positioning information in the UE. This information contains the latitude and the longitude of the location where RLF has been declared.
Proposal 2: Enhanced RLF-report shall survive also a state transition to idle mode in case the RRC Connection Reestablishment fails. The RRCConnectionSetupComplete message is enhanced similar to the RRCConnectionReestablishmentComplete message to indicate available RLF-report.
Proposal 3: RLF-report shall be enhanced with a limited time ring buffer (“black box”) where UE during connected mode stores relevant measurement information and overwrites the oldest information in case no RLF occurs. If RLF occurs the UE provides this information as part of enhanced RLF reporting. The details on the configuration, trigger, storage time and content are FFS.
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