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1 Introduction 
The Kill procedure was introduced to stop and cancel an already ongoing broadcast of a warning message in Rel-9. In RAN3#79, a correction on the Broadcast Cancelled Area List IE was discussed and some companies commented that more use case should be taken into account [1]. In this paper, more use cases on the interaction between KILL REQUEST and KILL RESPONSE are discussed.
2 Discussion

The Warning Area list IE may be included in the KILL REQUEST message to indicate the areas where the warning messages needs to be stopped and cancel. The minimized granularity in the Warning Area list IE is area, i.e. Cell ID List, TAI List or Emergency Area IE List as shown in the Table 1:
Table 1. Warning Area List

	IE/Group Name
	Presence
	Range

	CHOICE Warning Area
	
	

	>Cell ID List
	
	1 .. <maxnoofCellID>

	>>E-CGI
	M
	

	>TAI List
	
	1 .. <maxnoofTAIforWarning>

	>>TAI
	M
	

	>Emergency Area ID List
	
	1 .. <maxnoofEmergencyAreaID>

	>>Emergency Area ID
	M
	


If the Warning Area list IE is not included in the KILL REQUEST message, the eNB shall stop broadcasting and discard the warning message identified by the Message Identifier IE and the Serial Number IE in all of the cells in the eNB.

However, the minimized granularity in the Broadcast Cancelled Area List IE is cell as shown in the Table 2.

Table 2. Broadcast Cancelled Area

	IE/Group Name
	Presence
	Range

	CHOICE Broadcast Cancelled Area
	
	

	>CID Cancelled
	
	

	>>Cell ID Cancelled
	
	1 .. <maxnoofCellID>

	>>>E-CGI
	M
	

	>>>Number of Broadcasts
	M
	

	>TAI Cancelled
	
	

	>>TAI Cancelled
	
	1 .. <maxnoofTAIforWarning >

	>>>TAI
	M
	

	>>>Cancelled Cell in TAI List
	
	1 .. <maxnoofCellinTAI>

	>>>>E-CGI
	M
	

	>>>>Number of Broadcasts
	M
	

	>Emergency Area Cancelled
	
	

	>>Emergency Area ID Cancelled
	
	1 .. <maxnoofEmergencyAreaID>

	>>>Emergency Area ID 
	M
	

	>>>Cancelled Cell in Emergency Area ID List
	
	1 .. <maxnoofCellinEAI>

	>>>>E-CGI
	M
	

	>>>>Number of Broadcasts
	M
	


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

Then combining the Warning Area list IE and the Broadcast Cancelled Area List IE, there are seven cases which need to be considered as illustrated in the Table 3 and the examples are also listed with ‘Ex.’ in the tabular:
Table 3. Use cases combining the Warning Area list IE and the Broadcast Cancelled Area List IE
	
	Warning Area List IE in KILL REQUEST message (the minimized granularity is area )
	Broadcast Cancelled Area List IE in the KILL RESPONSE (the minimized granularity is cell )
	MME behaviour 

	1
	Yes
Ex. MME indicated Emergency Area#1, #2, #3.
	If cells in the requested area are included in Broadcast Cancelled Area List IE
Ex. eNB responds all cells or part of cells of Emergency Area#1, #2, #3.

	The MME shall consider that the eNB had stopped for the same Message Identifier and Serial Number successfully, for the indicated cells.

	2
	Yes
Ex. MME indicated Emergency Area#99.
	If cells in the requested area are not inlcuded in Broadcast Cancelled Area List IE
Ex. eNB responds part of cells of Emergency Area#99.

	The MME shall consider that the eNB had no ongoing broadcast to stop for the cells in that area.

	3
	Yes
Ex. MME indicated Emergency Area#1, #2, #3. 
	If the whole requested area is not inlcuded in Broadcast Cancelled Area List IE
Ex. eNB responds all cells of Emergency Area#1.

	The MME shall consider that the eNB had no ongoing broadcast to stop for the same Message Identifier and Serial Number in all cells in that area.

	4
	Yes 
Ex. MME indicated Emergency Area#1, #2, #3.
	No Broadcast Cancelled Area List at all.

Ex. eNB does not include the Broadcast Cancelled Area List IE. 

	The MME shall consider that the eNB had no ongoing broadcast to stop for all areas under the eNB included in the Warning Area List IE under the eNB.


	5
	No
Ex. MME does not include the Warning Area List IE.
	Cells are inlcuded in Broadcast Cancelled Area List IE.

Ex. eNB responds all cells under its control.

	The MME shall consider that the eNB had stopped for the indicated cells under the eNB.


	6
	NO
Ex. MME does not include the Warning Area List IE.
	cells are not inlcuded in Broadcast Cancelled Area List IE
Ex. eNB responds part of cells under its control.

	The MME shall consider that the eNB had no ongoing broadcast to stop for the cells under the eNB.

	7
	NO
Ex. MME does not include the Warning Area List IE.
	No Broadcast Cancelled Area List at all
Ex. eNB does not include Broadcast Cancelled Area List IE. 

	The MME shall consider that the eNB had no ongoing broadcast to stop  in all cells under the eNB


However, the case 1, 2, 4, 5 and 6 are not stated in the current specification. For the case 3 and 7, the procedural text are not complete as well since they are described in the granularity of eNB not in the cells.
It could be important to cover all cases in the procedural text to avoid the potential IOT issue, e.g. the MME should ensure which cells has cancelled the broadcast or not or which cells has no ongoing broadcast to stop exactly since the MME shall make the record success/ failure of message delivery in a trace to permit O&M system to deliver them to the desired destination as stated in the TS 23.041 [2].
Proposal: Cover all use cases in the procedural text for combination between the Warning Area list IE and the Broadcast Cancelled Area List IE.
3 Proposal
This paper discusses the potential issue on combination between the Warning Area list IE and the Broadcast Cancelled Area List IE, and the proposal is 
Proposal: Cover all use cases in the procedural text for combination between the Warning Area list IE and the Broadcast Cancelled Area List IE.
The corresponding CR is given in [3].
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