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1
Introduction
Handover and radio link failure rates shall be minimised by self-optimisation of handover parameters or by avoidance of handovers towards wrong cells as described in the SON use case “mobility robustness optimisation” [1]. Handovers towards unwanted coverage islands are discussed in [2] and are often executed in real deployments, because the configured handover event will be reported by UEs based on a regional higher radio quality of that coverage island. Each handover requires significant signalling and transfer of data between eNBs and between UEs and eNBs over the air interface. Handovers towards unwanted coverage islands can be avoided, if the available signal quality of the current serving cell is still good enough within the coverage area of the island, i.e. all requested services can be supported within the coverage area of the island by the current serving cell while the coverage island offers an even better radio quality. It is the task for an efficient radio access network like LTE to analyse handovers towards coverage islands and to avoid unnecessary handovers where possible.
2
Discussion
According to TS 36.300, detected Radio Link Failures will be reported between target and source cell, and thus will be available as input data for the SON algorithm handling MRO use-case. Similar reporting of UE measurements is not yet captured, but may provide useful information. 
Fig. 1 describes two adjacent cells A and B controlled by different eNBs. A coverage resurgence zone (B') appears somewhere in the cell A, and for simplicity the term coverage island is used in this paper. Two UE trajectories are shown, going through the coverage island (A ( B' ( A), and passing the cell border A ( B.
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Fig. 1: Simple example scenario for a coverage island of cell “B” within a larger surrounding cell “A” and a larger border area between cell “A” and “B” for UE movements from position “a” towards position “b”. The cells are controlled by different eNBs.
We propose to introduce a mechanism for cell A to initiate periodic UE measurements of the signal quality before executing the handover to B, and retrieve the measurement information at the end of the specified period even if the UE at that time is served by an other eNB. This mechanism could also serve in other topologies like the one described in Fig. 2. In this case the UE trajectory is going through the coverage island (A ( B' ( C) and the cells A, B and C are controlled by different eNBs.
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Fig. 2: Simple example scenario for a coverage island of cell “B” along the border of cell “A” and “C” for UE movements from position “a” via position “b” towards position “c”
The periodic UE measurement should be configured so that the radio quality of the larger surrounding cell (A) can be monitored within the coverage area of the island. It must be evaluated if the radio quality of the current surrounding cell is good enough to block further handover requests towards a coverage island without loosing to much radio performance, e.g. in terms of data rate and retransmissions. 
A coverage island can be detected already by the source eNBs by analyzing the “UE History Information” IE [3].

The following steps should be performed when an eNB detects short stays of UEs within a coverage island of cell “B”:

-
Based on coverage island detection an eNB initiates UE measurements, e.g. periodical measurements for a defined interval. It is assumed that the detection of short stays is stored in a vendor specific way in each eNB together with relevant data like cell identifier of the affected cell, the visit time of affected UEs or the number of UEs that stayed below a defined visit time in an affected cell, the corresponding time stamp, and the determined handover parameters which led to these short stays at this time stamp.

-
Periodical UE measurements shall be initiated for a defined period either by cell “A” together with the execution of a handover towards cell “B”, e.g. within “RRC Connection Reconfiguration” message, or by cell “B” just after successful handover, e.g. after reception of “RRC Connection Reconfiguration Complete” message. For the first approach it is necessary to inform the neighbour cell “B” about the mandated periodic UE measurements, e.g. during handover preparation within the “Handover Request” message, which is required for the evaluation of handover decisions of cell “A” towards “B”. This indication shall be also transferred within “Handover Request” message to a next target cell when an additional handover is needed before the defined timer for periodic UE measurements expires. The neighbour cell “B” and “C” must be aware of this procedure even if a handover occurs because these UE measurements should not be reconfigured by the next new serving cell “B” or “C” after successful handover. This should also be the case when the UE detects an RLF and establishes a new connection to cell “A”, “B” or “C”.
-
The periodic measurements for the defined interval are stored in the UE. For example 10 measurements over a defined period of up to 2 s with a periodicity of 200 ms. The number of measurements should be kept as low as possible to avoid restrictions on the assignment of memory space and the overall performance.
-
After expiry of the defined measurement period, the stored UE measurements are reported to the current serving cell. In case of RLF the UE may report the stored data already before the defined timer expires e.g. together or after “RRC Connection Reestablishment Request” message.
-
The reported UE measurements and maybe also the updated UE History Information are transferred over the X2- or S1-interface to the old serving cell “A” if the UE reports the initiated measurements towards cell “B” or “C”. Then the evaluation of handovers can be always performed within cell “A” by self-optimisation of handover parameters like Hysteresis, Cell Individual Offset and Time-to-Trigger or by avoidance of handovers to the coverage island of cell “B” by black listing of this neighbour relation in cell “A”. However, handovers from cell “A” towards “B” must be also considered with respect to a larger border area if such a neighbourhood exists as shown in figure 1 to avoid impacts on the overall handover performance. In this case additional location information which can be delivered by the UE would be helpful. Another possibility is that the evaluation of handovers is performed in cell “B”. Then the results must be transferred from cell “B” to “A”.
3
Conclusion and Proposals
It has been shown that periodic UE measurements and the exchange of reported UE data are very helpful for the self-optimisation of handover parameters for the avoidance of too early handovers. These measurements may also provide a means to remove unwanted adjacencies from the Neighbourhood Relation Table or to blacklist affected neighbour relations. Therefore it is proposed to specify the following RAN3 relevant procedures:
-
The indication of initiated periodic UE measurements for a defined period within the “Handover Request” message towards the target cell which are required for self-optimisation of handovers. Then a reconfiguration of the initiated periodic UE measurements shall be avoided by the target cell. This indication shall be also transferred within “Handover Request” message to a next target cell when an additional handover is needed before the timer for periodic UE measurements expires.
-
The transfer of the reported UE measurements and maybe the updated “UE History Information” to the cell which has initiated the periodic UE measurements.
We also propose to send a LS to RAN2 for clarification of
-
The storage of periodic UE measurements by the UE until a defined timer expires.
-
The reporting of stored periodic UE measurements towards the current serving eNB after expiry of a defined timer or maybe after detection of RLF.
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