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1 Introduction

One problem of R10 MRO enhancements, as defined in ‎[1], is to enable the full functionality of MRO in case of re-establishment attempt in an unprepared cell, which has been discussed in previous meetings (‎[2], ‎[3], [4]). 
In RAN3 #69 meeting, the required information which is needed in the RLF report when UE goes through the IDLE mode transaction was discussed in [5]. 
Eventually, following information was agreed [6] to be reported for MRO purposes in case of RRC connection setup:

· E-CGI of the last cell that served the UE (where the RLF happened)

· E-CGI of the cell that the first reconnection attempt (RRC connection re-establishment or RRC connection setup) was made at

· E-CGI of the cell that served the UE before the HO to the last cell

· FFS: Time elapsed between the last successful HO and the first re-connection attempt

The time information remains therefore FFS. In this paper we propose the way it should be used to enable correct identification of the RLF reason.

2 Discussion

2.1 The need for time information
Detection of too early or wrong cell HOs is based on the assumption that the UE spent very little time in the cell it was handed over to: the RLF occurred “immediately” after the HO. In R9 this time was measured based on the timing of the X2 messages exchanged between involved eNB. However, once the UE may be pushed to idle mode, the delay caused by the following cell search and connection setup (let alone a case when the UE falls to a coverage hole soon thereafter) may disable this MRO mechanism. Therefore the timing must be measured and reported by the UE. 
There two possibilities to be considered: UE may report time elapsed from the last HO to the RLF or to the first re-connection attempt. The first method gives better estimation for MRO, because it offers precise information about the time the UE dwelled in the cell. The other method, on the other hand, is compatible with the assumptions of the R9. If the first method is used, the operator may be required to configure two different timers for R10: one for successful re-establishment (R9 method) and the other for unsuccessful one. This can be avoided if the time information is added also to the RLF report provided in case of the successful re-establishment. 
Details on the method to be used are provided in the text proposal in chapter 3.
2.2 Summary

Summarising the above analysis, the R9 RLF report provided from the UE after successful re-establishment should be enhanced with following time information:

· Time elapsed between the last successful HO and the connection failure;

The RLF report provided from the UE after RRC connection setup should contain following information (in addition to the already defined data):
· E-CGI of the last cell that served the UE (where the RLF happened);
· E-CGI of the cell that the first reconnection attempt (RRC connection re-establishment or RRC connection setup) was made at;
· E-CGI of the cell that served the UE before the HO to the last cell; 

· Time elapsed between the last successful HO and the connection failure;
Furthermore, if AS security has been deactivated upon connection failure UE will go to IDLE, but it will try cell reselection at the same time, UE will do RRC connection setup if suitable cell is found. But it is hard to predict the UE’s behaviour after it goes to IDLE, i.e., UE may do RRC connection setup very late. An enhancement for MRO and CCO evaluation was also proposed in [5] and is worth considering for R10: 
· Time elapsed between the connection failure and successful connection setup;
3 Text proposal for TR 3.023
Following text is proposed to be added to the TR 3.023:
	*** First change, omitted text not changed ***


4.2.5
Solution Description

4.2.5.X
Enabling report of RLF after transition to idle
The detection of a MRO problem is based on the information provided from the UE. It is assumed the information can be obtained at the RRC connection setup procedure or soon thereafter (the method is FFS). It is assumed further, that just the fact that the RLF Report is present is the indication that the UE recovers from RLF.

The eNB where the RLF report is obtained checks measurements the UE recorded just before the RLF. Based on the content of the measurements, the eNB decides if the problem applies to MRO. In that case, the cause for the RLF may be evaluated as follows:

Too late HO

If the UE goes through idle after the connection failure at the source cell belonging to eNB A and the UE sets up the radio link connection successfully in a cell belonging to eNB B, different from eNB A, the UE may send the RLF report to eNB B. ENB B analyzes the RLF report and finds that a connection failure happened at a cell belonging to eNB A, and then eNB B may report the UE’s first re-connection (usually RRC re-establishment) attempt event after the connection failure, which is included in the UE’s RLF report to eNB A by RLF Indication procedure. In this case, the RLF INDICATION message is always sent from the eNB with the successful RRC re-connection after the connection failure. 
Too early HO

If the UE goes through idle after the connection failure at the target cell belonging to eNB B, different from the eNB A that controls the source cell, and the UE sets up the radio link connection successfully in a cell belonging to eNB C (C and A may be the same eNB), the UE may send the RLF report to eNB C. ENB C analyzes the RLF report and finds that a connection failure happened at a cell belonging to eNB B, and then eNB C may send RLF INDICATION to eNB B, including the RLF report from the UE. When eNB B receives an RLF INDICAITON message with RLF report indicating that the UE has been handovered from eNB A before the connection failure, and the UE’s first RRC re-connection attempt event is with eNB A, then eNB B may send a HANDOVER REPORT message indicating a Too Early HO event to eNB A after analyzing the time information that is provided by the RLF report. In this case, the RLF INDICATION message is sent only from the eNB where the successful RRC re-connection was made after the connection failure.

HO to wrong cell

If the UE goes through idle after the connection failure at the target cell belonging to eNB B, different from the eNB A that controls the source cell, and the UE sets up the radio link connection successfully in a cell belonging to eNB C, the UE may send the RLF report to eNB C. eNB C analyzes the RLF report and finds that a connection failure happened at a cell belonging to eNB B, and then eNB C may send RLF INDICATION to eNB B, including the RLF report from the UE. When eNB B receives an RLF INDICAITON message with RLF report indicating that the UE has beenhandovered from eNB A before the connection failure but the UE’s first RRC re-connection attempt event after the connection failure is with an eNB other than eNB A, then eNB B may send a HANDOVER REPORT message indicating a HO To Wrong Cell event to eNB A after analyzing the time information that is provided by the RLF report. In this case, the RLF INDICATION message is always sent from the eNB where the successful RRC re-connection was made after the connection failure.
4.2.5.Y
Enhancement to the RLF detection procedure in case of successful re-establishment

If the RLF INDICATION message that is received by an eNB contains the RLF report from the UE, and the report contains the information on the time the UE was served in the cell that belongs to the eNB (i.e. the time that elapsed since the UE was handed over to the cell until the RLF occurred), this information should be compared to the Tstore_ue_contxt to evaluate the cause of the RLF.
	*** Omitted text not changed ***


4 Proposal
In the paper the problem of supporting MRO in case of re-establishment in unprepared cell is further analysed. RAN3 shall discuss what information is needed for MRO in this case for correct MRO evaluation. This is enclosed by the following two proposals:

Proposal 1: RAN3 shall agree to request RAN2 to add the information as listed in 2.2 to the RLF report and to ask RAN2 to decide on the technical details of the solution.
Proposal 2: RAN3 shall agree include the text proposal from chapter 3 in the TR 3.023.
Once this information is defined, it should be included in the LS to RAN2 so that necessary support from the UE is enabled. Draft of the LS is proposed in [7].
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