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1 Introduction
This paper presents a quick background of the self-healing concept and the associated 3GPP standards work done by SA5 during the Rel-10. Then the contribution focuses on Radio Network Access aspects of the self-healing completion process with the aim to clarified RAN use case. 
2 Background
The concept of Self-healing was early discussed in NGMN SON project [1] and in SOCRATES project [2] as “Cell /service outage detection & compensation”. The main objective is to provide an automatic functionality to detect and mitigate Cell Outage. SA5 investigate theses aspects in rel-10 [3]. 

A cell in outage is defined as when the UEs, in the coverage area of the cell, cannot establish and/or maintain all or only a limited set of the Radio Bearers via that particular cell due to hardware and/or software failures at the eNB. This down time or malfunctioning may occur on the radio or on transport level. 
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Figure 1: Loss of total radio services in the coverage area of a cell
One critical example is the full loss of radio services in the coverage area of a cell (Figure 1). In this scenario, when there is a loss of the total radio services in the outage cell, all the UEs cannot establish or maintain the Radio Bearers. For instance, all the Cell Center Users (CCU) lost their on-going connection and Cell Edge Users (CEU) cannot establish the RRC connection to handover to the outage Cell A. 
This is not an academic scenario. Some of the deployed network may experiment this issue. 
3 Self-healing at SA5
During Rel-10, SA5 has extensively studied the cell outage issue in the context of the SON Self-Healing, as a dedicated WI [4] with regard on [3]:  

· Self Recovery of NE Software
· Self-healing of board faults
· Cell Outage Detection
· Cell Outage Recovery
· Cell Outage Compensation
· Return from Cell Outage Compensation
SA5 concluded that the former two use cases (Self Recovery of NE Software & Self-healing of board faults) are typically covered by existing functionality in most products, thus no additional specification requirements were identified.
Then SA5 provided solutions from network management perspective for the others sub-topics related to cell outage;   Cell Outage Detection, Cell Outage Recovery, Cell Outage Compensation, Return from Cell Outage Compensation.

SA5 expertise field is based on network management of the existing information or mechanism providing by RAN or SA. We believe that’s some aspects of the cell outage management and automatic recovery was not able to be completed due to lack of RAN mechanism (inputs) impossible to provide at SA5. The next part of the contribution discusses theses aspects. 
4 Self-healing for RAN
The input for cell outage prediction is based on localized eNB measurements, O&M and UE measurements. 
The cell outage can be predicte by specific alarms or the KPI. The following KPIs can serve this purpose:

· All the UEs cannot maintain the Radio Bearers via that concerned cell, or the UE can only maintain a limited set of the Radio Bearers to the concerned cell,
· All new UE cannot establish new RRC connections to the concerned cell,
· Measurements from the neighbour show that there is no successful handover in/out with the concerned cell, or the successful handover rate is abnormal. 

Unfortunately, in practice, after a cell outage and a well-done Self-Healing process performed, alarm switch off, the above-mentioned metrics may not be available. Indeed, if the network (e.g. eNB) does not identify any connection attempt from an UE, no KPI will be available. There is at this stage no way to identify if the cell outage is not fully recovered (no more alarm) or a sleeping cell i.e. a cell without connected active mode UE.
We admit this scenario is obvious in dense urban area, but not a corner case when we are thinking to rural area. Some country (Australia, Canada, China, etc..) with wide area admits big cell coverage with low traffic. This low traffic responds also to the scenario where 100% of national coverage must be cover by operators under pressure of the regulator. Now back to dense urban scenario, we still see some scenario like  night network maintenance, night network upgrade, or basic cell outage where it is better to check quickly the coverage to get full network capacity, to switch off compensation, to be ready for the busy hour etc …  
Therefore, in case of Cell Outage (predicted by alarm or KPI) and Self Healing, we believe that’s the RAN should be able to verify this status via its communication with Idle UEs camping.
Based on the above discussion, it is proposed to set up the following objectives for self-healing at the time frame of Rel-11: 

· Define a solution to detect/activate IDLE mode UE at cell level by eNB action to validate the operational status of the radio access by forcing UE to establish a connected mode (Paging like)
· Or provide any alternative solution which allow the validation of the operational status of the radio access, MME involvement (Paging request from eNB), neighbouring involvement, etc …   
5 Summary and proposals
It is kindly ask to RAN3 to discuss the validity of the use case above, proposed to be agree to study the self-healing use case in RAN3 and define the corresponding solutions at the time frame of Rel-11.
6 Additional “extra-consideration”
Out of the scope of Self-Healing, we would like to provide additional comment on the benefit to allow to the eNB the capability to “detect/activate” idle mode UE:

· We notice, this capability exists in UTRAN via RNC. The RNC is able to initiate, in some circumstance a Paging Initiated by RAN [6]. This is not the case of E-UTRAN.
· We also see interest for MDT. The MDT management mode, triggered on area from OAM, only applies to UE in connected mode. We think it is beneficial to allow eNB to move some UE from idle to connected mode, to reach the objective of the management MDT campaign in terms of UE logged on time.
· Finally, if RAN3 enable an idle state detection mechanism in the eNB, this may have some consequence on Energy Saving node switch off consideration. 
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