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1. Introduction
This pCR proposes further details about the Alternative 3 solution for the TR 23.712. 
2. Proposal

It is proposed to agree the following changes to 3GPP TR 23.712.
* * * First Change * * * *

5.3
Alternative 3

5.3.1
Alternative overview, Failure Indication

5.3.1.1
Release 12

The Restart Indication message from the eNodeB towards MME leads the MME to send a Restart Indication message towards the CBC.

This message from the MME to the CBC contains the eNodeB ID and a restarted cell list, among other parameters. 

5.3.1.2
Failure Indication
When the eNodeB detects a cell is operationally down, it  reports the failure towards the MME with the failed cell list in a Failure Indication message with the failure reason. The MME shall in turn forward the Failure Indication message towards the CBC. This is to enable CBC’s awareness of failed cells (i.e. cell status). This Failure Indication message can be sent both during an ongoing broadcast or when there is no broadcast scheduled.
The trigger for the Failure Indication is that one or more cells become operationally down for some reason. The figure below illustrates how failure indication is reported by the eNodeB towards the CBC:
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Figure 5.3.2.1-1: Failure indication
1.
The eNB sends a Failure Indication message to the MME after detecting that one or more cells become unavailable for PWS. The trigger for the Failure Indication can be also due to the cell barred or some other OAM driven trigger occurred. The message contains, amongst others, a Failed Area List. The message also contains the failure reason per cell. 
2.
The MME forwards the Failure Indication message towards the CBC (or more CBCs)

When the CBC receives the Failure Indication it stores the list of failed cells. 

3.
The previously failed cell(s) become available for PWS then the eNB sends Restart Indication listing the cell(s) that again available for broadcast warning message if necessary. 

4.
The MME forwards the Restart Indication received from the eNB towards the CBC. 


The CBC clears the previously failed cell(s). 
If the CBC has to report the status of cells in a Warning Area then the CBC reports the cell status stored and maintained based on the received Failure Indication and Restart Indication messages. If a certain cell is indicated as unavailable for PWS (the cell is operationally down or for other reason it cannot broadcast warding message) with a Failure Indication message then the CBC shall provide its status as unavailable for PWS until a Restart Indication clears the PWS unavailable status for the corresponding cell. 
5.3.4
Alternative evaluation

The requirements in clause 4 are considered for enhanced Warning Status reporting and evaluated below.

1)
It shall be possible for the CBC to report, for each cell in the Warning Area, the number of broadcasts actually performed
The Failure Indication message in combination with the Restart Indication message allows the CBC to provide a report if a cell is broadcast capable or not. If the cell was broadcasting a message the CBC can calculate the number of message broadcasts that were not performed during the time the cell was not broadcast capable. As the CBC receives the Broadcast Scheduled Area List at the beginning of the broadcast period the CBC can assume that until a Failure Indication message or Restart Indication message is received the broadcast is ongoing as scheduled.

The delivery of the warning messages may be affected in the following scenarios:

a)
eNodeB restart: 

In case there is a complete restart of the eNodeB, the eNodeB will after the restart inform the CBC by the Restart Indication message that the PWS information for all cells of the eNodeB has been lost and ask for reloading from the CBC if needed. 

The broadcasts scheduled for the period the eNodeB is unavailable do not occur. Even if the broadcast is restored, the CBC cannot report the correct number of broadcasts performed as it does not know the time when the eNodeB .

b)
eNodeB failure without recovery, or HeNodeB switched down:

A complete eNodeB failure without recovery will lead to the CBC not receiving a Failure Indication message or any subsequent Restart Indication message as eNodeB cannot send anything. This should be discovered by other means in the CBC.

The graceful shutdown of the HeNodeB can be also reported with the Failure Indication message where the failure cause indicates the graceful shutdown.

c)
eNodeB partial failure:

E.g. a hardware or software failure affecting the Warning Message delivery in the eNodeB. 

When the eNodeB fails its capability to broadcast warning messages in a cell, the eNodeB can send a Failure Indication message with the failure reason to report to the CBC that the cell is no longer capable of broadcasting warning messages.

When the eNodeB recovers its capability to broadcast warning messages in a cell, the eNodeB can send a Restart Indication message to request the CBC to reload on-going warning messages for that cell. 

The CBC can calculate the number of broadcasts that have not occurred based on the time instant it has received the Failure Indication message and the time instant for the reload of on-going warning messages for that cell.

d)
cell barring/unbarring:

The eNodeB can send a Failure Indication and a Restart Indication respectively when services are stopped and restarted in a cell.

e)
OAM driven cases:

Examples: 

-
the Warning Message service is enabled/disabled at the eNodeB;

-
de-provisioning of a cell from an eNodeB; 

-
on-line modification of an Emergency Area: e.g. if the operator reconfigures the cell(s) of the eNodeB to make them part of a different Emergency Area.
The eNodeB can send a Failure Indication and a Restart Indication respectively when services are stopped and restarted in a cell.
2)
It shall be possible for the CBC to report whether the cells in a Warning Area are available or not available for PWS.

The Failure Indication message, in combination with the Restart Indication message allows the eNodeB to report to the CBC if a cell is broadcast capable or not.

The evaluation above shows that introducing the capability for eNodeB to report Failure indication on top of Alternative#1 can fulfil the existing requirements in clause 4 of the present document as long as the CBC can receive the indication from the eNodeB.
* * * Next Change * * * *
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