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1 Introduction

In RAN3 #74 meeting, a background of the self healing concept was discussed in [1]. In some scenarios, the failure of a cell is very obvious and can be detected for by looking at the statistics of the cell, for example number of active UEs or throughput. In some other scenarios it may not be straightforward. One simple example is if the coverage of the cell has been reduced due to problems with feeder cables. This document proposes some potential solutions for Cell Outage Detection at RAN side. The main objective is to distinguish whether a cell with a poor UE connection status is caused by an outage.
2 Discussion 

Scenario1: Cell outage was caused by hardware failure 

In this case, the physical layer of the target cell was not working well, e.g. common channel or pilot signal can not be transmitted or is transmitted at lower power, resulting in a reduced coverage of the cell.
Potential solution 1: UE measurement reports from neighbouring cells.
As shown in figure 1, a target cell is firstly detected to have a potential outage fault by monitoring some KPIs or performance measurements in the target cell. For example, the number of active UEs or RRC connections in the target cell has fallen into a very low level for a time period. Then the target cell sends a signalling request to one or multiple neighbouring cells to collect UE measurements of the target cell based for example on mobility measurements.
Finally, each neighbouring cell collects these reported measurements and returns a response message back to the target cell. Based on these statistics, the target cell may decide whether the problem is caused by a real cell outage problem.
This solution reuses the existing functionality of UE measurements in the air interface. However, new Measurement Request/Response message over X2 is required to trigger a specific UE measurement collection. 
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Figure 1 Cell Outage Detection by UE measurements of neighbouring cells

Scenario2: Cell outage is caused by software failure or configuration
In this case, the physical layer of the target cell works well, e.g. common channel, pilot channel. However, some radio bearers can not be established. As an example, handover to the target cell may not succeed. 
Potential Solution 2: RRC reestablishment or Handover from neighbouring cells 
Similar as in the previous example, a target cell is firstly detected to have a potential outage fault by monitoring some KPIs or performance measurements in the target cell. For example, the number of active UEs, RRC connections or HO number in the target cell has fallen into a very low level for a time period. Then the target cell actively sends a signalling request to one or multiple neighbouring collect statistics for mobility failures towards this specific eNB. . The statistics collection can be accelerated by modifying the mobility parameters in a similar way as for MLB. The Neighbour cell collects this statistics and sends it back to the target cell. The target cell then decides on a real cell outage problem based on these statistics.

This solution reuses the existing functionality of handover or RRC connection setup/release procedures in the air interface. However, one new Signalling Request message over X2 may be determined to actively request the collection of the statistics. 
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Figure 2 Cell Outage Detection by UE RRC reestablishment or Handover from neighbouring cells 

Potential Solution 3: Idle UE paging 

One other solution to detect cell outage caused by software failure is to force the Idle UE camping in the target cell to try to connect to the network, as shown in figure 3. Paging is initiated by the eNB to the Idle UE in the target cell to setup RRC connections. In case some or most Idle UEs establish RRC connections successfully, the target cell can be excluded from an outage fault. Otherwise, the target cell falls into an outage.  
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Figure 3 Cell Outage Detection by Idle UE RRC setup in the target cell

3 Conclusion and proposal
We propose to discuss the validity of the above identified scenarios and potential solutions on self healing, and agree to study the self-healing use case in RAN3 and define the corresponding solutions at the time frame of Rel-11.
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