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* * * First Change * * * *

22.5
SON: Mobility Robustness Optimization

22.5.1
Detection of Radio Link Failure
One of the functions of Mobility Robustness Optimization is to detect RLFs that occur due to Too Early or Too Late Handovers, or Handover to Wrong Cell. This detection mechanism is carried out through the following procedures:

-
[Too Late HO] If the UE attempts to re-establish the radio link at eNB B after a RLF at eNB A then eNB B may report this RLF event to eNB A by means of the RLF Indication Procedure.

-
[Too Early HO] eNB B may send a HANDOVER REPORT message indicating a Too Early HO event to eNB A when eNB B receives an RLF Indication from eNB A and if eNB B has sent the UE Context Release message to eNB A related to the completion of an incoming HO for the same UE within the last Tstore_UE_cntxt seconds.

-
[HO to Wrong Cell] eNB B may send a HANDOVER REPORT message indicating a HO To Wrong Cell event to eNB A when eNB B receives an RLF Indication from eNB C, and if eNB B has sent the UE Context Release message to eNB A related to the completion of an incoming HO for the same UE within the last Tstore_UE_cntxt seconds.  The indication may also be sent if eNB B and eNB C are the same and the RLF report is internal to this eNB.

The detection of the above events is enabled by the RLF Indication and Handover Report procedures.

The RLF Indication procedure may be initiated after a UE attempts to re-establish the radio link at eNB B after a RLF at eNB A. The RLF INDICATION message sent from eNB B to eNB A shall contain the following information elements:

-
Failure Cell ID: PCI of the cell in which the RLF occurred;

-
Reestablishment Cell ID: ECGI of the cell where RL re-establishment attempt is made;

-
C-RNTI: C-RNTI of the UE in the cell where RLF occurred.

-
shortMAC-I (optionally): the 16 least significant bits of the MAC-I calculated using the security configuration of the source cell and the re-establishment cell identity.

eNB B may initiate RLF Indication towards multiple eNBs if they control cells which use the PCI signalled by the UE during the re-establishment procedure. The eNB A selects the UE context that matches the received Failure cell PCI and C-RNTI, and, if available, uses the shortMAC-I to confirm this identification, by calculating the shortMAC-I and comparing it to the received IE.

The Handover Report procedure is used in the case of recently completed handovers, when an RLF occurs in the target cell (in eNB B) shortly after it sent the UE Context Release message to the source eNB A. The HANDOVER REPORT message contains the following information:

-
Type of detected handover problem (Too Early HO, HO to Wrong Cell)

-
ECGI of source and target cells in the handover

-
ECGI of the re-establishment cell (in the case of HO to Wrong Cell)

-
Handover cause (signalled by the source during handover preparation)

22.5.2
Handling of UE measurements for MRO
Self optimization of  handover settings, in particular to avoid too early handover, may require periodic UE measurements running without interruption in areas where handovers take place. These measurements then need to be transferred from target cell to source cell.

When a source eNB has initiated such periodic UE measurements for a defined period, the initiation of these measurements may be indicated towards the target cell in the “Handover Request” message. In this case the target eNB should not reconfigure the initiated periodic UE measurements. This indication shall also be transferred within “Handover Request” message to a next eNB when an additional handover is needed before the timer for periodic UE measurements expires.

When the timer for periodic UE measurements expires, the target eNB sends the UE measurements back to the eNB that triggered the measurements in a separate message.
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