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1. Introduction
The purpose of the Radio Link Failure Indication procedure is to enable the improvement of mobility robustness in E-UTRAN by transferring information connected to a RRC re-establishment request over the X2 interface. This implies that the Radio Link Failure occurred prior to the RRC connection re-establishment procedure according to the handover scenarios detection mechanism in the MRO. But how does the eNB which receives the RRC re-establishment message know whether the Radio Link Failure occurred prior to the RRC re-establishment procedure or not? This contribution discusses how to identify the occurrence of the Radio Link Failure prior to the RRC connection re-establishment attempt during the Radio Link Failure Indication procedure.

2. Discussion
In [1],“The purpose of the Radio Link Failure Indication procedure is to transfer information regarding RRC re-establishment attempts between eNBs controlling neighbouring cells.  The signalling takes place from the eNB at which a re-establishment attempt is made to a eNB to which the UE concerned may have previously been attached prior to radio link failure
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Figure 8.3.9.2-1: Radio Link Failure Indication, successful operation

eNB2 initiates the procedure by sending the RLF INDICATION message to eNB1 following a re-establishment attempt from a UE at eNB2, when eNB2 considers that the UE may have previously been served by a cell controlled by eNB1.”
How does the eNB2 know whether the radio link failure occurred in the eNB1 before the UE attempts to re-establish the RRC connection in eNB2 or not? If the eNB2 sends the RLF INDICATION message to eNB1 following a re-establishment attempt from a UE at eNB2 and disregard the cause of the RRC re-establishment, then the eNB1 will receive the inaccurate RLF INDICATION information for the MRO, the MRO performance will be affected.

The eNB2 can avoid such inaccurate sending of RLF INDICATION message based on knowing the right cause of the RRC re-establishment attempt in the received RRCConnectionReestablishmentRequest message. If the cause value of the RRC re-establishment attempt is the Radio Link Failure, then the eNB2 may initiate the Radio Link Failure Indication procedure. Another problem is that there is no Radio Link Failure cause value in the RRCconnectionReestablishment Request message [2]:
“RRCConnectionReestablishmentRequest
The RRCConnectionReestablishmentRequest message is used to request the reestablishment of an RRC connection.

……
-- ASN1START

……
ReestablishmentCause ::=


ENUMERATED {











reconfigurationFailure, handoverFailure,











otherFailure, spare1}
-- ASN1STOP”
However, according to TS36.331, the UE may initiate the RRC re-establishment procedure will be initiated on the following conditions. 

“5.3.7
 RRC connection re-establishment
5.3.7.2
 Initiation

The UE shall only initiate the procedure when AS security has been activated. The UE initiates the procedure when one of the following conditions is met:

1>
upon detecting radio link failure, in accordance with 5.3.11; or

1>
upon handover failure, in accordance with 5.3.5.6; or

1>
upon mobility from E-UTRA failure, in accordance with 5.4.3.5; or

1>
upon integrity check failure indication from lower layers; or

1>
upon an RRC connection reconfiguration failure, in accordance with 5.3.5.5;”
Therefore, the causes of the RRC re-establishment attempt should be more exact, and then the eNB can know the exact scenario which the RRC re-establishment procedure is triggered. So the Radio Link Failure cause value needs to be presented in the RRCConnectionReestablishmentRequest message when the RRC re-establishment is initiated by the UE because of Radio Link Failure.

In the Radio Link Failure Indication procedure, eNB2 initiates the procedure by sending the RLF INDICATION message to eNB1 following a re-establishment attempt with the cause of Radio Link Failure from a UE at eNB2, when eNB2 considers that the UE may have previously been served by a cell controlled by eNB1.
3. Conclusion and Proposals
According to the above discussion, we’d like to propose the following solutions to enhance the Radio Link Failure Indication procedure:

Proposal 1: Send LS to RAN2 to transmit the Radio Link Failure cause value in the RRCConnectionReestablishmentRequest message.
Proposal 2: The eNB initiates the Radio Link Failure Indication procedure following a RRC re-establishment attempt from a UE only when the cause of the RRC re-establishment attempt is Radio Link Failure.
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