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1. Introduction
During  last RAN3 meeting, some scenarios that RLF reports from UE may lead to wrong MRO judgements and optimizations are presented and discussed[1]. However, there is no conclusion. In this contribution, we try to make some analysis on these scenarios and put forward corresponding proposal.

2. Discussion
A number of cases are listed in [1] that UE may make the RLF Report available to eNB after it returns to RRC Connected mode from IDLE mode.  

· Case 1: the UE selects an inter-RAT cell

· Case 2: the UE does not perform RRC re-establishment procedure due to, e.g., AS security is not activated. 

· Case 3: T311 expires, which indicates that no suitable cell can be selected; 

· Case 4: T301 expires, during which no RRCConnectionReestablishment message was received;
· Case 5: the selected cell becomes no longer suitable;

· Case 6: the RRC connection re-establishment request is rejected by eNB due to, e.g., no UE context.

Here, we make some analysis on how eNB would handle these reports according to MRO mechanism.

For case 1, since UE has already selected an inter-RAT cell, which means it is an inter-RAT MRO, eNB could make the correct verdict based on inter-RAT MRO detection mechanism.

For case 2 and case 3, RLF report could be uploaded to eNB while the re-establishment cell is not available in the report. According to current MRO detection mechanism, if the RSRP/RSRQ measurement result of serving cell and all neighbouring cells is not good, it is a coverage problem; Otherwise, since there is no re-establishment cell, it could not be detected whether it is a too late/too early or to wrong cell, the report would be discarded and no MRO event would be counted.

For case 4, 5 and 6, since UE has selected re-establishment cell, it would initiate RRC Connection re-establishment procedure. In 36.331, it is described.
If the procedure was initiated due to radio link failure or handover failure, the UE shall:

1>
set the reestablishmentCellId in the VarRLF-Report to the global cell identity of the selected cell
It implies that no matter the re-establishment succeeds or not and no matter the selected re-establishment cell is a suitable cell or not, UE would include this cell in the uploaded RLF Report. ENB would regard the reestablishmentCellId as the candidate re-establishment cell and make MRO verdict based on these information.

However, for case 4, no RRCConnectionReestablishment message was received from eNB and for case 5, the selected cell becomes no longer suitable, it means the selected cell is not a suitable re-establishment cell. If eNB make optimization based on the information contained in RLF Report at scenario 4 and 5, the system performance may be deteriorated instead of be improved.
Table 1 depicts the results of MRO verdict in the above 6 scenarios.
	
	reestablishmentCellId
	Is the reestablishmentCellId a suitable cell?
	result of MRO verdict

	Case 1
	Non
	
	Make correct MRO decision(inter-rat MRO)

	Case 2
	Non
	
	Discard the report

	Case 3
	Non
	
	Discard the report

	Case 4
	The cell that UE selected before T311 expires
	No(because no response message is received from eNB)
	Make wrong MRO decision

	Case 5
	The cell that UE selected before T311 expires
	No(because the cell is no longer suitable )
	Make wrong MRO decision

	Case 6
	The cell that UE selected before T311 expires
	Yes
	Make correct MRO decision


                                                       Table 1
From the above table, it could be seen that for case 1 and 6, the right MRO problem would be detected. Besides,for case 2 and case 3, although no correct MRO event could be driven, the uploaded RLF Report message would be discarded by eNB since necessary information is missing in the report. So, there would be no wrong MRO verdict.
Observation 1: For case 1 and 6, the MRO detection is correct according to current MRO mechanism.

Observation 2: For case 2 and 3, the RLF Report would be discarded and no MRO event would be count based on current MRO mechanism.

However, in case 4 and case 5, the situation becomes worse, all information is available in which the reestablishmentCellId IE does not really reflect the status of current network, thereby, eNB may make wrong failure event verdict.
Observation 3: For case 4 and 5, there would be wrong MRO verdict based on current MRO detection mechanism.

For example, in figure 1, Cell A and Cell B are two neighbor macro cells and Cell C is the hotspot deployed among the coverage area of cell B. UE is moving along the blue line. When UE moves to position x, RLF happens and UE selects cell C as re-establishment cell. However, after UE sends RRC CONNCETION Re-establishment message to Cell C, no response is received before T301 expired (or UE finds that cell C is not suitable any more).UE goes to idle mode and re-connects to cell B. After setting up connection with Cell B, Cell B may drive RLF Report from UE. According to MRO detection mechanism, this is a typical handover too late case i.e. RLF happens when UE is served by cell A and UE tries to re-establish in cell C. Thereby, cell A may adjust its handover threshold to cell C. However, it is useless to adjust the handover trigger between Cell A and Cell C and if UE is handed over to Cell C earlier, RLF would still happen.
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                                         Figure 1 

According to above analysis and observations, it could be seen that there would be wrong MRO judgements and optimizations only in case 4 and case 5. So, we have the following proposal:

Proposal: It is proposed for RAN3 to consider making some corrections on MRO mechanism in case 4 and case 5 to make the MRO detection more accurate.
3. Proposal
With above analysis, we have the following proposal:
Proposal: It is proposed for RAN3 to consider making some corrections on MRO mechanism in case 4 and case 5 to make the MRO detection more accurate.
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