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1  Introduction
In the LS [1] CT1 in RAN3#81, informs RAN3 that a “kill all” mechanism has been agreed in combination with introduction of the Stop Warning Indication.
 Referring to [2] in RAN3#81bis, the paper introduces an issue that synchronization between CBC and eNB cannot be guaranteed according current standardised solution for stop warning. This paper makes subsequent analysis and provides different view on the synchronization problem and proposes possible solutions.    
2 Analysis
2.2 Synchronization issue between CBC and eNB
Referring to [2], it provided an observation “Observation 1: The functionality in [1] brings a synchronisation problem to the standardised solution and some support for the CBC to detect that the CBC and eNodeB are not synchronised. ” The cause is:
The Stop Warning Indication message containing the information received from the eNB is not successfully transferred to the CBC.

The CBC repeats the Stop Warning message in 1 (could be towards another MME). 
The broadcast is not more active in the eNB. The eNB responds without including the Broadcast Cancelled Area List IE 

The MME sends the Stop Warning Indication Message to the CBC. The CBC does not receive any new information regarding the broadcast.

However, although there is no explicit description, CBC is supposed to has the same understanding as MME, i.e. if the warning areas are not involved in Broadcast Cancelled Area List, CBC shall consider no ongoing broadcast to stop in that area, referred to 36.413:
If an area included in the Warning Area List IE does not appear in the Broadcast Cancelled Area List IE, the MME shall consider that the eNB had no ongoing broadcast to stop for the same Message Identifier and Serial Number in that area.

If the Broadcast Cancelled Area List IE is not included in the KILL RESPONSE message, the MME shall consider that the eNB had no ongoing broadcast to stop for the same Message Identifier and Serial Number.

In hence, even if the Stop Warning Indication used to be missed, there is no synchronization issue referred to observation 1 in [2].

Observation1: the synchronisation issue referred toin [2] between CBC and eNB doesn’t exist if CBC has the same understanding as MME about the areas not involved in Broadcast Cancelled Area List.
According to current specification, after the reception of Stop Warning Message, the eNB shall stop broadcasting the warning message identified by the Message Identifier and Serial Number in the areas identified by Warning Area IDs. There are three cases for eNB to reply:
1) In the dedicated warning area supported by eNB, there is no broadcast identified by the Message Identifier and Serial Number.
2) In the dedicated warning area supported by eNB, the broadcast identified by the Message Identifier and Serial Number exist and is stopped as required.
3) In the dedicated warning area supported by eNB, the broadcast identified by the Message Identifier and Serial Number exist and cannot be stopped as required due to unknown reason.
Currently, area of case1) and case3) are not involved in Broadcast Cancelled Area List. 

The real problem is that both CBC and MME cannot distinguish case1) and case3). CBC or MME will misunderstand the case3) area as case1) areas. The Kill All indicator solution cannot solve this issue. Since after receiving Kill All indication, some broadcast may be unable to be stopped for unknown reasons.
Observation2: The problem is that both CBC and MME cannot distinguish areas of case1) (without ongoing broadcasting) and areas of case3) (with some warning broadcasts requested to stop but fail to stop for unknown reasons) when the two kinds of areas are not involved in Broadcast Cancelled Area List.

The logic to solve this issue can be 1) indicate CBC / MME  the areas of case1) or case3) after the Stop Warning procedures; 2) Then CBC can decide to stop the dedicated warning broadcast again or kill all the broadcast in dedicated warning area.
Alt1: the areas of case1) is proposed to be involved in Broadcast Cancelled Area List. CBC / MME consider the areas not involved in Broadcast Cancelled Area List as cannot be stopped for unknown reasons. 

Pros: CBC can understand there is no broadcast in the warning areas of case1) and case2), which is align with the broadcast status in eNB. Even if the Stop Warning Indication used to be missed, there is no synchronization issue after repeating Stop Warning.  No change to messages of S1AP and Protocol between CBC and MME.
Cons: It changes the understanding of the areas not in Broadcast Cancelled Area List upon CBC / MME.
Alt2: introduce a new IE Broadcast Failed Cancel Area List. CBC / MME consider the areas involved in Broadcast Fail Cancel Area List as cannot be stop for unknown reasons

Pros: no change the understanding upon CBC / MME to the areas not in Broadcast Cancelled Area List. CBC can distinguish case1), case2) and case3), which is align with the broadcast status in eNB.

Cons: bring change to Kill Response and Stop Warning Indication message.
Considering to backward compatibility, alt2 is better than alt1
Proposal1: Considering alt2 to specify stage3 work for Kill and Kill all procedures and LS reply to CT1 about the change.
3 Proposal 
This paper provides issue analysis and proposals for the remaining open points on PWS.
Observation1: the synchronisation issue referred to in [2] between CBC and eNB doesn’t exist if CBC has the same understanding as MME about the areas not involved in Broadcast Cancelled Area List.

Observation2: The problem is that both CBC and MME cannot distinguish areas of case1) (without ongoing broadcasting) and areas of case3) (with some warning broadcasts requested to stop but fail to stop for unknown reasons) when the two kinds of areas are not involved in Broadcast Cancelled Area List.

Proposal1: Considering alt2 to specify stage3 work for Kill and Kill all procedures and LS reply to CT1 about the change.
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