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1. Problem Statement
If an alert is to be broadcast to multiple cells in an eNodeB and if the eNodeB is partially down (one or more of the cells are down and cannot broadcast) and if the cell recovers from that failure, current 3GPP specifications do not indicate how the alert is broadcast to that recovered cell. 
2. Discussion
When an eNodeB detects a cell is operationally down, it can report the failure towards the MME with the failed cell list. MME can in turn forward the failure indication towards the CBC. This is to enable CBC’s awareness of failed cells (i.e. cell status).
Here are possible solutions that are considered to resume broadcast after eNB recovers from partial eNodeB failure problem described above.
Solution Option 1:

The MME has no knowledge of the cell configuration of an eNodeB. Also, the MME only knows about the tracking area where an alert is to be broadcast. A tracking area may include multiple eNodeBs. When a cell is recovered, if the eNodeB reports that recovery via a RESTART message and if the MME relays that message to the CBC, the CBC then issues a Write Replace Warning Request (WRWR), which will include the tracking areas where the alert is to be delivered. The WRWR will go to multiple eNodeBs that are covered by the tracking area. A drawback of this solution is that there is unnecessary signaling since the WRWR should have gone to just one eNodeB. It was proposed to include eNB ID in the WRWR message from MME to CBC however there may be possible backward compatible issues with this approach.
Solution Option 2:

This solution proposes that the MME just return a WRWR message to the eNodeB that has the recovered cell in the Warning Area List, when it receives RESTART from the eNodeB upon recovery from partial failure. Only one eNodeB is notified with this approach. 

Assumption is that MME will re-calculate the number of broadcast attempts and duration based on the validity time when it distributes the WRWR messages towards the eNB(s). It should be noted that the MME may send WRWR messages for all the outstanding alerts for the given eNB as the MME is not aware of the cell.
MME based restart also has the added benefit that it can be applied to restart broadcasting when eNodeB recovers from a total failure or a new eNB comes up with S1 Setup. CBC based restart cannot be applied for this scenario as MME cannot populate the list of Cell ID(s) to be included in the FAILURE / RESTART message.
Hybrid Solution Options 1 & 2:

A hybrid of solution options 1 and 2 is also possible by introducing a simple indicator/flag in the RESTART message sent towards the CBC. If the MME supports the functionality specified in option #2, then MME can include this flag to notify that CBC based restart is not required. If the MME does not support this functionality specified in option #2, then MME can omit this flag and simply forward the RESTART indication as specified in solution option #1. As a result, the co-existence of both solution options is possible.
3. Proposal
Our proposal is agree to the hybrid solution. Based on configuration or local policies, the MME can indicate to CBC in the restart indication if action is required. If this flag is set, the CBC does not have to retransmit the WRWR, since the MME will do that. If the flag is not present, then the CBC retransmits the WRWR.
Stage 2 requirements for eNode partial/total failure/restart using the hybrid solution are provided in the companion CR0257, C4-131562 for 3GPP TS 23.007.
