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1. Introduction
In the last RAN3 meeting, the background of self-healing concept and self-healing for RAN use cases have been discussed in [1]. An eNB initiates self-healing function when its cell is in outage. Via some KPIs the eNB can decide whether the outage cell has been recovered or not after a self-healing procedure. 
In order to verify if new RRC connections can be established/maintained by the concerned cell, new connection/radio bearer establishment procedure to the concerned cell is required. The problem is how to initiate a RRC connection establishment procedure by the eNB in the case that there are no connection setup attempts from idle UEs in the coverage area of the concerned cell. In this paper, this issue is further discussed and a possible solution is proposed.
2. Discussion
After performing self-healing function the radio status of the previous outage cell can be verified via the communication with the idle UEs in the concerned cell. The following two questions should be considered:

Q1: how to wake up the idle UEs in the coverage area of the concerned cell?

Q2: which procedure can be used by a UE to initiate a connection attempt to the concerned cell?
For Q1:

To communicate to the idle mode UEs the broadcast signalling should be used since the eNB has no idea of the UEs in its coverage area. In current specification, there are three kinds of broadcast signalling:

· Paging

· System information(MIB, SIBs)
· MBMS related messages (MBMSAreaConfiguration, MBMSCountingRequest)
Paging is used to inform the idle/connected UEs of the system information change and to active a specific idle UE when there is pending downlink data for that UE. To reuse paging for self-healing function, a new IE in paging message or a new paging message and P-RNTI may be required. Moreover, as paging is always initiated by the network side i.e. MME, so one disadvantage of using paging is that a new RAN-initiated paging needs to be introduced in the standard. 
To reuse system information for self-healing function, a new IE (e.g. wakeup indication) in system information needs to be defined to inform the UEs for access. The advantage of this approach is that when an idle UE wants to camp on the concerned cell, it can read the system information of that cell and get the wakeup indication at the early stage.

As to MBMS related messages, we think it is not appropriate for self-healing function.

For Q2：

The following three NAS EMM procedure can be used by a UE to initiate the connection establishment to the core network[2]：

· Attach procedure

· Tracking area update (TAU) procedure

· Service request (SR) procedure

Attach procedure is mainly used by the EMM-deregistered UEs to register with the network, and we think it is not suitable for UE activation in the self-healing scenario.
The TAU procedure is always initiated by UE side for the purposes, such as to update the registration of the actual tracking area of a UE in the network, MME load balancing, to update certain UE capability/specific parameters in the network,
recovery from certain error cases.etc. So in self-healing case, it is a suitable procedure for UE to initiate the connection setup to the network. Upon the completion of the TAU, the UE returns to idle mode. 
SR procedure is used upon receipt of a Paging message or when there is pending uplink data/signalling in the UE. Idle UEs in self-healing case can use SR procedure to setup connections to the network. However, one disadvantage is the radio and S1 bearers for all the active EPS bearers of a UE will be activated in this procedure, which may not be necessary in the case of self-healing. Furthermore, using SR procedure is not in line with the purpose of SR that is mainly used when there is pending DL or UL data/signalling for some UE.
According to the discussion of Q1 and Q2 above, a preferred possible solution to wake up the idle UEs in the coverage area of the outage cell is illustrated in the figure below.
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Figure 1 UE activation procedure in self-healing case
The proposed solution can be executed as following:

1. When self-healing has been well performed, the concerned cell signals a wakeup indication in the broadcasting system information.
2. An idle UE in the coverage of concerned cell who wants to camp on this cell will read the system information. Upon receipt of the wakeup indication, the UE decides whether to give a response according to e.g. a random decision with some probability.

3. If the UE decides to respond the wakeup indication, a tracking area update procedure is initiated by the UE to establish a new radio connection to the outage cell; otherwise, the UE keeps on staying in idle mode.

4. After activating the idle mode UEs, eNB can now decide if the self-healing of the concerned cell is successful or not.

5. The eNB can go into normal operational state if the concerned cell is recovered successfully; otherwise, the eNB may release the UE connection/context and go for another self-healing procedure when the cell outage is not fully recovered.
3. Conclusions
In this contribution, we discuss the issue on how to active the idle UEs in the coverage area of a newly recovered outage cell to help the eNB to decide the radio status of the concerned cell. As a conclusion, the following is proposed: 

Proposal： RAN3 is kindly asked to take the proposed solution into consideration when study the issues of the self-healing for RAN.
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