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	*** First change ***


4.3.1
Taking the outcome of the RRC re-establishment into account for MRO

Problem description:

The UE is currently reporting which cell it will attempt to re-establish after a failure in the RLF report. The actual outcome of the re-establishment is currently not available for the MRO analysis. The reported re-establishment cell is used to diagnose the failure by MRO and may lead to a corrective action by MRO. For certain UEs, it may be possible that the re-selected cell becomes unsuitable just after being selected. This may either have no impact on MRO, assuming that a statistical evaluation in MRO allows to discard these error cases or the appropriate corrective actions may differ depending on the actual outcome of the RRC re-establishment.
Solutions:

Following solutions have been identified (applicable, if the problem is confirmed):

1.
Network-based solution 1: A flag is added into the first RLF indication (triggered by the re-establishment). This information can be stored in the receiving eNB and combined with a second RLF indication (triggered by the RLF report).

2.
Network based solution 2:

a.
A comparison between the cell the UE was connected at the moment the RLF report was retrieved and the re-establishment cell indicated in the RLF report is carried out. If these cells are matched, the re-establishment cell should be considered for MRO adjustments at the eNB where the failure has occurred. The comparison is performed at the eNB retrieving the RLF report and a new IE is added to the RLF indication to identify the matched and unmatched cases.

b.
A similar comparison to the one done in Network Solution 2a is carried out. The comparison is performed by the eNB where the RLF has occurred (the one receiving the RLF Indication) and no additional IE is needed. Instead the existing IE called Re-establishment cell ECGI in the RLF Indication can be used to signal the cell where the RLF report has been retrieved i.e. a cell where a successful RRC re-establishment/handover has occurred.

3.
Network based solution 3: The radio measurement in UE RLF Report can be used to decide the suitable handover target.

4.
UE-based solution: enhancement to the RLF reporting:

a.
The result of the reestablishment is recorded in the RLF Report;

b.
Only include re-establishment cell ID if the re-establishment was either successful or rejected;

c.
Only send RLF Report when the re-establishment was either successful or rejected.
5.
Network-based solution 4: The receiver of the RLF indication considers that the re-establishment cell is a proper candidate to serve the UE at the moment of failure if the RLF indication contains the RLF report but does not include the RRC Conn Setup Indicator IE. Otherwise, the re-establishment cell is considered inappropriate, e.g. the re-establishment failed or the UE is handed over as soon as the successful re-establishment.
Solutions Evaluation:

The criteria proposed to evaluate the solutions are the following:

· Impact on UE procedures: this criterion evaluates weather UE changes are needed in order to implement the solution;
· Impact on existing X2 procedures such as the X2 RLF Indication: this criterion evaluates whether X2 procedures, e.g. the RLF indication, have to be modified.
· Complexity of the eNB implementation: evaluates how complex the solution is for the network.

· Effectiveness: evaluates how effective the solution is.
	
	Impact at UE procedures
	Impact at the X2 RLF Indication
	Additional implementation at the eNBs
	Effectiveness

	Solution 1
	None

Network-based solution without any UE impact


	Medium

Addition of a new IE in the RLF indication to flag the outcome of a re-establishment.
	High

Additional complexity at the eNB sending the RLF Indication e.g. to include the outcome of the re-establishment

Additional complexity at the eNB receiving the RLF indication messages e.g. storing parameters and correlating to next incoming messages.
	Medium

This solution provides full results on re-establishment, i.e. it specifies if the re-establishment was successful, incomplete or rejected, only if the UE context is available at reception of second RLF Indication which is not the most typical case.

	Solution 2a
	None

Network-based solution without any UE impact.
	Medium

Addition of a new IE in the RLF indication to include the outcome of the comparison between the re-establishment cell at the RLF report and the cell where the report has been retrieved.
	Medium
Additional complexity at the eNB retrieving the report in order to perform the comparison between cells before sending the RLF indication.


	Medium

This solution provides information on whether the re-establishment was successful or not (i.e. incomplete or rejected). The solution functions also when the UE context is not available at receiving eNB

	Solution 2b
	None

Network-based solution without any UE impact.
	Low

Use of an existing IE that is re-interpreted i.e. no need for ASN.1 changes. 
	Medium

A comparison is required by the eNB retrieving the RLF report and by the eNB receiving the RLF Indication. 
	Medium

This solution provides information on whether the re-establishment was successful or not (i.e. incomplete or rejected). The solution functions also when the UE context is not available at receiving eNB. 

	Solution 3
	None

Network-based solution without any UE impact. 
	None
Use of existing measurements in the RLF Report.
	Medium

eNB needs to deduce the outcome of the re-establishment from the measurements contained in RLF Report 
	Low

Measurements in RLF Report may be stale, e.g. as old as T310 duration (up to 2 seconds) plus re-establishment time (up to 30 seconds). Evaluation of re-establishment result from such measurements may be unreliable

	Solution 4
	High

Changes in the RLF report e.g. add the outcome of the RRC re-establishment.

Changes in the UE behaviour upon the re-establishment e.g. only include the re-establishment cell ID if successful or rejected.

Changes in the UE behaviour upon the RLF report retrieval e.g. only send RLF report when the re-establishment was successful or rejected.
	None

UE-based solution without any impact on X2 procedures.
	None

The same procedures are performed by the eNB retrieving the RLF report and the one receiving the RLF indication.
	Medium
Although this solution provides the highest granularity in terms of re-establishment result information, the solution would be available only for Rel12 onwards capable UEs. Hence the number of statistics available may not be sufficient. 

	Solution 5
	None

Network-based solution without any UE impact.
	None

Use of existing IEs in the RLF indication
	Low
Additional complexity only in the eNB receiving the RLF indication.
	Medium

This solution provides some information on the appropriateness of the re-establishment cell. The solution functions also when the UE context is not available at receiving eNB.
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