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1
Introduction
The following two requirements exist in the TR [1]:
1.
It shall be possible for the CBC to report, for each cell in the Warning Area, whether the warning message broadcast was successful or not; 

2.
It shall be possible for the CBC to report whether the cells in a Warning Area are available or not available for PWS, without actually sending messages to the general public.

In this paper alternative 2 is evaluated against these requirements.

2
Discussion
Alternative 2 as described in section 5.5.2 in the TR [1] is discussed below. 
2.1 Backwards compatibility for the Write Replace Warning Request message
The criticality for Number of Reports Requested IE between MME and eNodeB could be set to either ignore or reject. The reasonable assumption is that eNodeBs, which do not have the updated functionality, at least starts to broadcast the warning since this is the critical functionality. 

Observation 1: A legacy node which receives the Write-Replace Warning message shall broadcast the message. 
2.2 Blindness to S1 link failure at Write-Replace Warning Request
According to bullet 5 in [1]:

“If the Number of Reports Requested IE has a value equal, or higher than 2, the eNodeB shall send a Warning Status Report message, which includes a Warning Status List, to the MME, after completing the first broadcast repetition of the warning message in all the cells of the Warning Area available for PWS.”

In case the Number of Reports Requested IE is set to a value smaller than 2 the CBC will not receive any confirmation from the eNodeB and not detect that an eNodeB has not started the warning. This could happen in case of an S1 failure between the MME(s) and eNodeB.
Observation 2: When the Number of Reports Requested IE is set to a value smaller than 2 the solution in Alternative 2 will not detect S1 connection failures between the MME and eNodeB until A) the eNodeB triggers the Restart Indication message or B) when the requested service ends.
Proposal 1: Capture in the TR according to [3] that the solution is not capable of detecting that broadcast has not started when the S1 interface is down if the Number of Reports Requested IE is set to a value smaller than 2.

2.3 Comments to section 5.2.2.3 Interaction with existing reporting mechanisms

The following is stated in section 5.2.2.3 in [1]:

“The CBC may choose using either the Warning Status Lists or the Broadcast Scheduled Area List:

-
If the Number of Reports Requested IE is present in the Write-Replace Warning Request, then the CBC receives the Warning Status Lists from the MME in Warning Status Report Indication messages, which provide the list of cells which the CBC may use to update the status of the cells itself or update the status of the message broadcast in the cells, or

-
If the Send Write-Replace Warning Indication IE is present in the Write-Replace Warning Request, then the MME forwards the Broadcast Scheduled Area List to the CBC which contains the list of cells where scheduling of broadcast was successful.

It would not be allowed to use both mechanisms concurrently.”
When the CBC includes the Number of Reports Requested IE in the Write-Replace Warning Request message the MME will send a Write-Replace Warning message to the eNodeB containing the Number of Reports Requested IE. The MME is mandated to respond with the received Warning Status Area List and is not allowed to forward any Broadcast Scheduled Area List if received since “It would not be allowed to use both mechanisms concurrently”. 

An eNodeB which have release 12 functionality implemented, but not the functionality proposed in Alternative 2, would not understand the Number of Reports Requested IE but start the broadcast (see Observation 1). The response from such eNodeB will contain the Broadcast Scheduled Area List even if the Number of Reports Requested IE is included in the Write-Replace Warning Request message. Since the MME, as explained above, shall only forward Warning Status Report Indication messages the Broadcast Scheduled Area List will not be forwarded to the CBC. Consequently, functionality implemented according to release-12 does not work when functionality according to Alternative 2 is implemented.
Observation 3: Alternative 2 is not backwards compatible.
Proposal 2: Capture in the TR according to [3] that Alternative 2 is not backwards compatible.
2.4 Deletion of PWS information at eNodeB restart

In section 5.2.2.2.2 [1] the Warning Status List contains the Number of Broadcasts Completed according to Figure 1.
	PARAMETER
	PRESENCE
	COMMENT

	Cell Identifier
	M
	

	Number of Broadcasts Completed
	O
	

	Cause E-UTRAN
	O
	Applicable if cell is unavailable for broadcast


Figure 1: Provided information in the Warning Status List.

According to 23.007: “After an (H)eNodeB has restarted, it shall delete all its warning message data.”.  

Observation 4: After an eNodeB restart the Number of Broadcast Completed will be lost hence the reports will contain incorrect estimates of the number of completed broadcasts.
Further, in case the eNodeB does not recover before the service ends there will not be any more report provided hence the CBC will only have access to the last reported number of broadcasts performed before the eNodeB lost its connectivity. 
Observation 5: The accuracy of the Number of Broadcasts completed will be impacted for restarted eNodeBs which do not recover in time when the CBC needs the information.

Proposal 3: Capture in the TR according to [3] that the reported number of broadcasts will be inaccurate when an eNodeB restarts.
3
Summary and Proposal
Proposal 1: Capture in the TR according to [3] that the solution is not capable of detecting that broadcast has not started when the S1 interface is down if the Number of Reports Requested IE is set to a value smaller than 2.

Proposal 2: Capture in the TR according to [3] that Alternative 2 is not backwards compatible.

Proposal 3: Capture in the TR according to [3] that the reported number of broadcasts will be inaccurate when an eNodeB restarts.
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