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1. Introduction 

The WI “Public Warning System - Reset/Failure/Restart in Warning Message Delivery in LTE” (Acronym “REP_WMD-RFD_PWS”) was approved in RAN#59 (RP-130398). This contribution discusses some possibilities.

2. discussion

2.1 The objective of the WI 
The WI objective in RP-130398 are the following:
“The objective of the work is to enhance the reporting capabilities of Warning Message Delivery in LTE equivalent to what is currently possible in 2G and 3G. 

The work will consider/assess in particular the following possible changes:

c) MME reporting to the CBC, upon request of the CBC, in which warning area the message has been cancelled and how often the message was broadcasted;

d) capability for the CBC to stop broadcasting of all messages in an area. (e.g. when messages are still broadcasting, which should have been cancelled, but weren’t for unknown reasons);

e) eNodeB reporting to the CBC on (un-)availability of cells for broadcasting warning messages.”
2.2 Discussion of each objective
2.2.1 Areas in which message has been cancelled and how often the message was broadcasted
c) MME reporting to the CBC, upon request of the CBC, in which warning area the message has been cancelled and how often the message was broadcasted;
Use case: The CBC need to know if the message has been cancelled so not to waste radio resource in the eNB. The eNB needs to know the number of times the messages have been broadcasted so for the purpose of charging.
Proposal 1: it is proposed to clarify the use case for CBC to know how often the message was broadcasted, which is for the charging purpose.

This objective requires eNB to provide two functions namely:

(c1) to report which warning area the message has been cancelled, and 

(c2) the number of message was broadcasted.   

The (c1) has been already in the current S1AP: WRITE-REPLACE WARNING RESPONSE message which has Broadcast Completed Area List IE, but this Broadcast Completed Area List IE does not indicate the number of broadcasts. 

The (c2) has been already in the current S1AP: KILL RESPONSE message which has Broadcast Cancelled Area List IE. This Broadcast Cancelled Area List IE has Number of Broadcasts IE.  Further, if only to query the existing broadcasting status, new procedure may be needed. 

Therefore, the new possible adding to S1AP will be the following:
	Procedures
	Messages
	IE to be added and its objective

	Write-Replace Warning procedure
	WRITE-REPLACE WARNING REQUEST message
	New Indicator:  to indicate whether the eNB need to report the number of broadcasts in the WRITE-REPLACE WARNING RESPONSE message.

	
	WRITE-REPLACE WARNING RESPONSE message
	Number of Broadcast IE, probably to be added within the existing Broadcast Completed Area List IE each cell. This is for reporting the number of times the existing warning message has been broadcasted.

	KILL procedure
	KILL REQUEST message 
	New Indicator:  to indicate whether the eNB need to report the number of broadcasts in the KILL RESPONSE message.

	
	KILL RESPONSE message
	The Number of Broadcast IE is already embedded in the Broadcast Cancelled Area List IE, therefore no need to embed more information.

	(New) Warning Message Status Query procedure
	(new) WARNING MESSAGE STATUS QUERY message
	This (new) WARNING MESSAGE STATUS QUERY message request the eNB to report the number of times the indicated warning message (identified by Message Identifier and Serial Number) has been broadcasted in the indicated warning area list. 
However, it has to discuss the use case and the need of such new procedure.

	
	(new) WARNING MESSAGE STATUS QUERY COMPLETE message 
	This (new) WARNING MESSAGE STATUS QUERY COMPLETE message report from eNB the number of times the indicated warning message (identified by Message Identifier and Serial Number) has been broadcasted in the indicated warning area list.
However, it has to discuss the use case and the need of such new procedure.


Proposal 2: It is proposed to discuss the possibilities of new adding into S1AP:
-new Indicator in WRITE-REPLACE WARNING REQUEST message and KILL REQUEST message to indicate whether the eNB need to report the number of broadcasts.
-new Indicator in WRITE-REPLACE WARNING REQUEST message and KILL REQUEST message to indicate whether the eNB need to report the number of broadcasts.

-Number of Broadcast IE within the existing Broadcast Completed Area List IE each cell.
Proposal 3: It is proposed to discuss the possibility of new Warning Message Status Query procedure in S1AP. 

2.2.2 Stop broadcasting of all messages in an area
d) capability for the CBC to stop broadcasting of all messages in an area. (e.g. when messages are still broadcasting, which should have been cancelled, but weren’t for unknown reasons);
Use case: The purpose is for CBC to request to stop all the broadcasting messages in the indicated warning area list.

However, whether the situation will happen, especially for the example in the WI sheet in RP-130398 which said “e.g. when messages are still broadcasting, which should have been cancelled, but weren’t for unknown reasons”?

The current S1AP Write-Replace Warning procedure has been specifying that 

	If an area included in the Warning Area List IE in the KILL REQUEST message 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.


From the current specification perspective, the “messages are still broadcasting, which should have been cancelled, but weren’t for unknown reasons” will never happen because the MME shall consider that the eNB had no ongoing broadcast even if the eNB does not include Broadcast Cancelled Area List IE in the KILL RESPONSE message.
Proposal 4: it is proposed to discuss from the current specification perspective, whether the messages are still broadcasting, which should have been cancelled, but weren’t for unknown reasons will happen or not.
Nevertheless, provided the use case is there, there are some alternatives to realize.

Alternative d1: Introduce new Warning-Reset procedure, which will have WARNING-RESET REQUEST message, WARNING-RESET RESPONSE message. The eNB shall stop all messages that are still being broadcasted in the indicated area.
Alternative d2: Introduce a new indicator in the exiting KILL REQUEST message. When received, the eNB shall ignore the mandatory presence of Message Identifier IE and Serial Number IE and shall stop all messages that are still being broadcasted in the indicated area.
Proposal 5: It is proposed to discuss the alternatives to realize the way for MME to request to eNB to stop all messages in the indicated area i.e. alternative d1 to introduce new Warning-Reset procedure, alternative d2 to introduce new indicator in existing KILL REQUEST message.
2.2.3 eNB report to the CBC on (un-)availability of cells for broadcasting

e) eNodeB reporting to the CBC on (un-)availability of cells for broadcasting warning messages.
Use case: Message originators (government authority that wants to broadcast Public Warning Messages) require knowing if warning the population is likely to be successful. Alternative means of warning citizens need to be considered if cells are unavailable for broadcasting. 
There are some alternatives to realize.
Alternative e1: Introduce new Failure Indication procedure and new Restart Indication procedure.  eNB initiates Failure Indication procedure towards MME when list of area become unavailable for broadcasting purpose. eNB initiates Restart Indication procedure towards MME when list of area become available for broadcasting purpose.
Alternative e2: Introduce new Indicator in the existing S1AP: eNB Configuration Update procedure. The Indicator indicates a list of area become unavailable or available for broadcasting purpose.

Proposal 6: it is proposed to discuss the alternatives to realize the way for eNB to indicate to MME the (un)availability of the cells for broadcasting i.e. alternative e1 to introduce new Failure Indication procedure and Restart Indication procedure, alternative e2 to introduce new indicator indicates a list of area in the existing S1AP: eNB Configuration Update procedure.
3. Summary and proposal.
This paper has discussed some possibilities for the new approved WI: “Public Warning System - Reset/Failure/Restart in Warning Message Delivery in LTE” (Acronym “REP_WMD-RFD_PWS) 

Proposal 1: it is proposed to clarify the use case for CBC to know how often the message was broadcasted, which is for the charging purpose.

Proposal 2: It is proposed to discuss the possibilities of new adding into S1AP:

-new Indicator in WRITE-REPLACE WARNING REQUEST message and KILL REQUEST message to indicate whether the eNB need to report the number of broadcasts.

-new Indicator in WRITE-REPLACE WARNING REQUEST message and KILL REQUEST message to indicate whether the eNB need to report the number of broadcasts.

-the Number of Broadcast IE within the existing Broadcast Completed Area List IE each cell.
Proposal 3: It is proposed to discuss the possibility of new Warning Message Status Query procedure in S1AP. 

Proposal 4: it is proposed to discuss from the current specification perspective, whether the messages are still broadcasting, which should have been cancelled, but weren’t for unknown reasons will happen or not.

nevertheless
Proposal 5: It is proposed to discuss the alternatives to realize the way for MME to request to eNB to stop all messages in the indicated area i.e. alternative d1 to introduce new Warning-Reset procedure, alternative d2 to introduce new indicator in existing KILL REQUEST message.

Proposal 6: it is proposed to discuss the alternatives to realize the way for eNB to indicate to MME the (un)availability of the cells for broadcasting i.e. alternative e1 to introduce new Failure Indication procedure and Restart Indication procedure, alternative e2 to introduce new indicator in the existing S1AP: eNB Configuration Update procedure.
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