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1 Introduction 
The WI [1] about the public warning system is discussing in the 3GPP RAN3 meeting. Based on the justification description of the WI and the requirement from some government authorities and LS R3-131989 from CT4, this contribution mainly discusses the use cases and the solutions. 
2 Discussion

2.1 Use cases
Due to the requirement from the government authority, such as the requirement from Dutch government, who wants to broadcast the public warning messages, the mobile operator should check the broadcast status of the public warning messages in order to know whether the population of the public warning message satisfies the actual handling requirement of the government authority for the disaster, e.g. earthquake, tsunami , or other emergency situation, i.e. whether the actual disaster or other emergency situation is precisely included  in public warning message to be informed to the citizens. 

However, in the following scenarios, the mobile operator is unable to get the delivery/cancellation status of the public warning messages:

Scenario 1: On receipt of the Stop Warning Request message from the CBC, the MME sends a Stop Warning Confirm message to the CBC to indicate that the MME has started to distribute the Kill Request message to eNB. At this moment, the unexpected situation occurs, e.g. the S1 interface between the MME and eNB breaks, or the eNB has no idea about the information of the Kill Request message due to its restart. The MME can know the cancellation of an already ongoing broadcast warning message in the indicated warning areas of the eNB is not successful because it does not receive the Kill Response message from the eNB, though the MME can forward the Broadcast Completed/Cancelled Area Lists (BCAL) to the CBC as Indications according to the latest version of 23.041, however, the support for Stop Warning Indication(s) is optional in the MME. It means that there has the possibility that the CBC can not recognize the cancellation of an already ongoing broadcast warning message of the eNB in the wanted areas was not successful, i.e. the mobile operator can not know the cancellation status of the public warning messages. 
Scenario 2: When the eNB sends the Write-Replace Warning Response message to the MME to acknowledge the start of the requested broadcast warning message after receiving the Write-Replace Warning Request message, and also the CBC receives the Write-Replace Warning Indication from the MME to know that the warning message is already broadcast of the eNB, the unexpected situation happens, e.g. the eNB is restarted, or some cells turn to be unavailable due to the software failure. However, the CBC is unable to know whether the warning message is broadcast in the wanted areas successfully, or the requested broadcast number of the warning message is correct, i.e. the mobile operator can not know the delivery status of the public warning messages.
2.2 Solutions

The solutions proposed in LS R3-131989 can also be enhanced to resolve the problems described above:

CT4 is evaluating two possible approaches to indicate to the CBC that the eNB needs reloading of its warning message data:

· A new Restart Indication message from the eNB to the CBC which could include the list of cells to be reloaded; or

· A new Restart Indication message from the MME to the CBC only, which each MME would send upon every S1 Setup Request procedure.

The eNB shall start to broadcast its warning messages according to the requirement/command from the CBC while the S1 interface is operational, but the warning message data may have difference with that before S1 interface unavailable. Because some warning messages may become outdated after a while, which are not necessary to be broadcasted any more. On the other hand, if cell(s) under eNB become unavailable, the local warning message data in eNB is still available, and eNB is aware when the cell(s) becomes unavailable and when the cell(s) becomes available, thus reloading of its warning message data for cell(s) can be treated within eNB. Therefore, the solution that a new Restart Indication message from the MME to the CBC only, which each MME would send upon every S1 Setup Request procedure looks enough to indicate CBC to send the needed local warning message data to eNB.

However, only the recovery indication from MME is not enough, the CBC needs to record the absolute time that eNB becomes unavailable, and the absolute time that eNB becomes available, else CBC will be confused on what kind of warning message data that eNB has missed and needed. 
One possible enhancement is that when CBC receives the Restart Indication message from the MME, CBC sends status request to eNB, then after the feedback from eNB, it's easy for CBC to decide on what kind of warning message data is really needed at that moment. Furthermore, it is necessary that the CBC knows the overall broadcast status of the public warning message in some certain period (especially the out of synchronization situation occurs between CBC and eNB/cell(s) due to some unknown reason) so that the CBC can know whether its wanted broadcast public warning status and the actual broadcast public warning status are same or not, especially in some emergency cases.
3 Conclusion and proposals
In the contribution, section 2 gives a brief analysis about the necessity that the CBC knows the overall broadcast status of the public warning message in some certain period. Based on that, it proposes:
Proposal: The approach that a new Restart Indication message from the MME to the CBC only, which each MME would send upon every S1 Setup Request procedure is enough to indicate to the CBC that it needs to be reloaded with its warning messages.

Proposal2: The timeliness of the warning message data decides that it is beneficial if CBC can know broadcast status of the public warning message for the indicated areas (one or more eNB(s)/cell(s)) within the indicated time period, then it's easy for CBC to decide on what kind of warning message data is needed on the present moment.
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