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1. Introduction
In RAN2 #73, whether the Rel-9 and Rel-10 RLF reporting function should be mandatory or optional was discussed. The RLF reporting function allows UEs to report information related to RLF to the network, and its benefits were elaborated in [1]. Although some companies understood that the UE support for the feature is optional, a number of the operators expressed opinion that this should be mandatory. Consequently, RAN2 could not clarify whether the feature is mandatory or optional.

This document describes that Rel-10 RLF reporting function is an important part of MDT to collect information of network quality and therefore should be defined as a mandatory function.
2. Discussion
The Rel-9 RLF reporting feature was defined in RAN2 based on request from RAN3 as a solution to address the SON MRO (Mobility Robustness Optimisation) use case. SON MRO necessitates the UE to report the serving and neighbouring cell measurements when RLF was detected. With the Rel-9 feature, the serving and neighbouring cell measurements upon RLF can be acquired only when the subsequent RRC Connection Re-establishment is successful.
In Rel-10, enhancements were discussed under the context of both MDT and SON MRO. The main enhancements in Rel-10 are as follows:

· Reporting of the serving cell information where the RLF is detected;
· Reporting of detailed location information;
· Survival of the RLF-report (storing in the UE) over state transitions including change of RATs.
While whether the Rel-9 feature should be mandatory or optional remains to be discussed, at least the Rel-10 feature should be mandatory for the following reasons.
1． Radio measurements and location when RLF is detected
The main objective of MDT in Rel-10 is to obtain an accurate coverage map of the network. For this purpose collection of radio measurement data linked to location information is essential. While logged and immediate MDT features defined in Rel-10 allows collection of such data through massive campaigns, it may not be efficient to obtain information on the very edge of network coverage. RLF information would allow the operator to pin-point the exact coverage holes in the most efficient manner.
Observation 1:
If RLF-reporting is defined as optional, the operator may not be able to pin-point efficiently the exact areas of possible coverage holes.
2． State survival of RLF report 
With enhancements made in Rel-10, the UE will store information related to the last RLF occurrence even if it enters RRC_IDLE or transits to another RAT. This is so that the information will not be lost when the subsequent RRC re-establishment after RLF is unsuccessful or the UE transits to another RAT. The information can be reported later on when the UE enters RRC_CONNECTED in the concerning RAT. The UE would flush the information only if retrieved by the network or 48 hours have elapsed. This enhancement is especially important in the network migration process towards LTE, since a UE would most likely perform NAS recovery in a legacy RAT (due to better coverage) after experiencing RLF in LTE. If this enhancement is not implemented, RLF information may be lost to a large extent.
Observation 2: 
If RLF-reporting is defined as optional, the operator may not be able to collect RLF information to a large extent.
3． Support of MDT by large number of UEs
For coverage maps to be reliable, statistical collection of MDT data is essential. This means that several MDT reports/ logs showing similar values (of radio measurements and approximate location area) need to be collected before data can be used or reflected in the operator’s coverage map. This also applies for RLF information.
In urban area where UE population is high, e.g., around major stations and shopping mall, collecting sufficient amount of reports to form statistical data would be relatively easy. However, in certain areas like suburbs, statistical data collection can be difficult unless all UEs support the feature. This is because such areas are most likely to be visited by the same set of UEs, e.g., residents. Unless these UEs support the RLF reporting feature, certain coverage holes may never be detected.
Observation 3: 
If RLF-reporting is defined as optional, certain coverage holes e.g., in suburbs, may never be detected by the operator, unless conventional drive tests are performed.
4． Usefulness of additional information included in RLF reports
Enhancements of RLF reporting contents are being discussed in RAN2 in the context of SON MRO to facilitate differentiation of RAN3 defined SON MRO failure cases, i.e., HO Too Early, HO Too Late, and HO to Wrong Cell. While the need for such additional information is still under debate in RAN2, such information has no value unless reported by the UE that actually experienced RLF. The gain and meaning of standardising SON MRO depends largely on mandatory support of the RLF reporting feature in the UE.
Observation 4:
The gain and meaning of SON MRO standardisation depends largely on the mandatory support of the RLF reporting feature in the UE.
The above observations show that the Rel-10 RLF reporting feature is essential for coverage optimisation. Without mandatory support of the RLF reporting feature in the UE, the operator might be forced to perform conventional drive tests, which contradicts the main purpose of this work item.
3. Summary and proposal

Importance of the Rel-10 RLF reporting feature for coverage optimisation was elaborated. Without mandatory support of the RLF reporting feature, the main purpose of MDT to minimise costly conventional drive tests may not be accomplished.
The following is proposed:

Proposal:
It is proposed for TSG-RAN to agree that the Rel-10 RLF reporting is defined as a mandatory feature for all Rel-10 UEs.
References
[1]
 R2-111259, “UE Capability on RLF Reporting,” CATT.
[2]
 TS 37.320 v.10.0.0.







































































































































































































































PAGE  
1

