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1	Introduction
Mobility Robustness Optimization (MRO) aims to optimize in automated manner the handover (HO) timing, which is determined by reported RRC measurement events. Those events are triggered by radio measurements. MRO is analysing the Radio Link Failures (RLF) occurring related to a mobility manoeuvre, and this analysis results in MRO KPIs or MRO related PM Counters like TOO LATE HO (TLH), TOO EARLY HO (TEH) or HANDOVER TO WRONG CELL (HWC). One main criterion to categorize the RLFs into those MRO KPIs is the UE timer “timeConnFailure”, which can indicate whether the RLF has occurred shortly after the successful handover or whether the UE was already connected for quite a while and should have had the time for measurements and the event reporting.
In case of irregular cell changes this variable “timeConnFailure” is not properly specified. This paper describes the problem case and discusses solution options to overcome the issue.
2	Problem discussion
2.1	Problem case
TS 38.331 specifies the variable as following:
	timeConnFailure
This field is used to indicate the time elapsed since the last HO execution until connection failure. Actual value = field value * 100ms. The maximum value 1023 means 102.3s or longer.



And in section 5.3.10.5 “RLF report content determination” the content filling of this variable is defined as following:
set the timeConnFailure to the elapsed time since reception of the last RRCReconfiguration message including the reconfigurationWithSync;
Observation 1: The variable “timeConnFailure” reflects the time between reception of the handover command (RRCReconfiguration with reconfigurationWithSync) and the RLF. 
However, when the UE fails with RLF in the source cell before the handover command was received and re-establishes the connection successfully to another cell (within T311 time frame), what is typically classified by MRO as “TOO LATE handover” failure, the starting point of this timer is missing.
Observation 2: A “Too Late HO” (RLF in source cell followed by re-establishment in target cell) is a cell change without handover command (RRCReconfiguration with reconfigurationWithSync).
The problem of this sort of cell change without a handover command is that the timer is not newly started in the UE and any mobility failure occurring in the newly serving cell cannot be properly detected and classified by MRO according to three aforementioned failure types.
Observation 3: In case of irregular cell changes (RLF in source cell and successful re-establishment in target cell) the trigger that starts the timer to provide input for the important RLF variable “timeConnFailure” is missing. 
Observation 4: An RLF occurring in the current serving cell after a successful re-establishment (“irregular HO”) lacks the necessary time information needed to classify properly the RLF with respect to MRO KPIs.
2.2	Solution options
One solution for this problem and primarily the current approach is that the receiving node of an RLF report of an RLF occurring now in new serving cell without a content in the variable TimeConnFailure blindly assumes that the RLF is a TOO LATE handover. This classification would be correct if the UE has stayed quite a while in the cell. However, if the UE has stayed in the cell only for a short time, the decision of classifying the RLF as a TOO LATE handover is not correct and leads to improper MRO adjustment of handover parameters which in turn might even further degrade the mobility performance of the UEs.
Observation 5: Assuming blindly that any new mobility related RLF without TimeConnFailure information occurring after a re-establishment based irregular cell change is interpreted as a TOO LATE handover might lead to wrong actions by MRO and to degradation in the mobility performance of the UEs.
Another solution would be to ignore an RLF report if the entry of the variable TimeConnFailure is missing. In this case, MRO would be not misled, but also not able to react on this case.
Observation 6: Ignoring an RLF report with a missing TimeConnFailure IE entry may let the MRO miss the opportunity to correct this mobility failure.
The precise solution for this problem would be that the UE get a new trigger condition that allows the UE to measure the time elapsed between the successful RRC connection re-establishment after RLF in previously connected cell and a new RLF occurring afterwards. Hereto, the UE could start a new timer after RRC re-establishment is completed and the UE stops the timer when a new RLF occurs, which is then logged in the RLF report being reported after next reconnection.
Proposal 1: RAN2 agrees that an irregular (TOO LATE handover) cell change loses the trigger point to start the timer for the RLF variable “TimeConnFailure”.
Proposal 2: RAN2 discusses the solution options to get the important RLF information needed for MRO also in cases where the preceding cell change was not triggered by handover command. 
3	Conclusion
In this paper, the problem of classifying properly the mobility related RLFs occurring after an irregular cell change with RLF in previous cell and RRC re-establishment in current serving cell due to missing entry in the RLF variable has been discussed.
Hereto, following observations and proposals have been made:
Observation 1: The variable “timeConnFailure” reflects the time between reception of the handover command (RRCReconfiguration with reconfigurationWithSync) and the RLF. 
Observation 2: A “Too Late HO” (RLF in source cell followed by re-establishment in target cell) is a cell change without handover command (RRCReconfiguration with reconfigurationWithSync).
Observation 3: In case of irregular cell changes (RLF in source cell and successful re-establishment in target cell) the trigger that starts the timer to provide input for the important RLF variable “timeConnFailure” is missing. 
Observation 4: An RLF occurring in the current serving cell after a successful re-establishment (“irregular HO”) lacks the necessary time information needed to classify properly the RLF with respect to MRO KPIs.
Observation 5: Assuming blindly that any new mobility related RLF without TimeConnFailure information occurring after a re-establishment based irregular cell change is interpreted as a TOO LATE handover might lead to wrong actions by MRO and to degradation in the mobility performance of the UEs.
Observation 6: Ignoring an RLF report with a missing TimeConnFailure IE entry may let the MRO miss the opportunity to correct this mobility failure.
Proposal 1: RAN2 agrees that an irregular (TOO LATE handover) cell change loses the trigger point to start the timer for the RLF variable “TimeConnFailure”.
Proposal 2: RAN2 discusses the solution options to get the important RLF information needed for MRO also in cases where the preceding cell change was not triggered by handover command. 




