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[start of modified section]
22.4.2
Support for Mobility Robustness Optimisation

22.4.2.1 Intra-LTE Mobility Robustness Optimisation
One of the functions of Mobility Robustness Optimization is to detect radio link connection failures that occur due to Too Early or Too Late Handovers, or Handover to Wrong Cell. These three cases are defined and their respective detection mechanisms are carried out through the following:

-
[Too Late HO] A failure occurs in the source cell before the HO was initiated or during the HO procedure; the UE attempts to re-establish the radio link connection in the target cell (if HO was initiated) or in a cell that is not the source cell (if HO was not initiated). 
If the UE attempts to re-establish the radio link connection in a cell that belongs to  eNB B, after a failure at the source cell belonging to eNB A, different from eNB B, then eNB B may report this event to eNB A by means of the RLF Indication Procedure.

-
[Too Early HO] A failure occurs shortly after a successful handover from a source cell to a target cell or during a handover; the UE attempts to re-establish the radio link connection in the source cell. 
If the target cell belongs to an eNB B different from the eNB A that controls the source cell, the eNB B may send a HANDOVER REPORT message indicating a Too Early HO event to eNB A when eNB B receives an RLF INDICATION message 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.

-----------------------------skip unchanged texts----------------------------------------------------------------
22.4.2.2 Inter-RAT Mobility Robustness Optimisation 

One of the purposes of inter-RAT Mobility Robustness Optimisation is detection of a non-optimal use of network resources. In particular, in case of inter-RAT operations and when a high-performance RAT (e.g., E-UTRAN) is considered, the case known as too early inter-RAT handover with no RLF is identified. For this case, the detection mechanism is carried out through the following:
-
[Too Early inter-RAT HO with no RLF] In inter-RAT HO, if the threshold1 used in event B2 is set too high, and a lower-performance RAT with good signal strength is available, a handover to the lower-performance RAT(e.g., UTRAN or GERAN) may be triggered unnecessarily, resulting on an inefficient use of the networks. The UE will not naturally return to the source, high-performance RAT unless bad coverage is detected in the serving lower-performance RAT. With a lower threshold the UE could have continued in the source RAT without problems. This results in a non-optimal use of network resources.
To be able to detect the Too Early inter-RAT HO with no RLF, An eNB may choose to put additional coverage and quality condition information into the HANDOVER REQUIRED message in the Handover Preparation procedure when an inter-RAT HO from high-performance RAT to a lower-performance RAT occurs. The lower-performance RAT upon receiving of  this additional coverage and quality information  may instruct a selected UE to continue measuring high-performance RAT (e.g.,E-UTRAN) after connected to the lower-performance RAT (e.g., UTRAN or GERAN) during a period of time and send periodic or single measurement reports to the lower-performance RAT(e.g., UTRAN or GERAN). The lower-performance RAT(e.g., UTRAN or GERAN) may evaluate the received measurement reports with the coverage/quality condition received during the inter-RAT HO to see if the inter-RAT HO was triggered unnecessarily too early.

If the inter-RAT HO was triggered unnecessarily too early, the lower-performance RAT(e.g., UTRAN or GERAN) may send the Too Early inter-RAT HO with no RLF indication report to the MME. The following information should be included in the report:
-
Handover type (LTE to UTRAN, LTE to GERAN);
-
Type of detected handover problem (Too Early inter-RAT HO with no RLF);
-
ECGI of the source cell in the handover;

-
Cell ID of the target cell;
-
A list of cells whose radio quality fulfils the threshold during a certain time period (Both the threshold and the time period are indicated in the additional coverage and quality information in the Handover Preparation procedure)
-
Handover cause (signalled by the source during handover preparation)
Upon receiving the Too Early inter-RAT HO with no RLF indication report, the MME may forward the report to the source eNB via MME Direct Information Transfer procedure. 
 [end of modifications]
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