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1. Introduction

The present P-CR contains a proposal for clause 5.1.3 (Evaluation of alternative 1) of TR 23.712.
2. Reason for Change

TR 23.712 needs to include evaluations of the included alternatives so that selection of an alternative for PWS reporting can be done.

3. Proposal

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

5.1.3
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, whether the warning message broadcast was successful or not, and to report the number of broadcasts actually performed;
The Broadcast Completed Area List IE included in the Write-Replace Warning Response message over S1AP indicates whether the scheduling of the warning message has been successful or unsuccessful for each cell of the warning area. If the Broadcast Completed Area List IE is not included in the Write-Replace Warning Response message, the broadcast shall be considered unsuccessful in all the cells within the eNB.

The MME forwards the outcome from the eNB’s by including the Broadcast Scheduled Area list(s) in one or more Write-Replace Warning Indication messages to the CBC.

By including a cell in the Broadcast Completed Area List, the eNB indicates that it has reserved the necessary resources to perform the PWS broadcast in that cell. 
If the Write-Replace Warning Request message is repeated sometime during the broadcast cycle, while the eNB has not yet completed all the requested number of repetitions, the eNB will not start any new broadcast, but will populate the Broadcast Completed Area List according to the ongoing scheduling. This indicates to the CBC which cells are (still) broadcast capable, but will not include the number of broadcasts that have occurred till the moment of reporting. However, it will allow the CBC to calculate the number of broadcasts for all the cells that are still broadcast capable. 
The delivery of the warning messages may be affected in the following scenarios:
a)
eNB restart: 

In case there is a complete breakdown of the eNB, the eNB will after the restart inform the CBC by the PWS Restart Indication procedure that the PWS information for all cells of the eNB has been lost and ask for reloading from the CBC if needed. 
The broadcasts scheduled for the period the eNB 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 eNB initiated its restart.
b)
eNB failure without recovery, or HeNB switched down:
A complete eNB breakdown without recovery is an exceptional event, that is supervised and reported via OAM. For the CBC to take such events into consideration for PWS reporting, information from other sources would be needed, e.g. interaction with OAM. 
HeNBs may also be switched down (e.g. end user switching down its femto), preventing any further warning message delivery in the corresponding cell. It is assumed that this case cannot be treated via OAM.
c)
eNB partial failure:
E.g. a hardware or software failure affecting the Warning Message delivery in the eNB. 
When the eNB recovers its capability to broadcast warning messages in a cell, the eNB can send a PWS RESTART INDICATION message to request the CBC to reload on-going warning messages for that cell. 
The broadcasts scheduled for the period the eNB is unavailable for PWS 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 eNB failed.
d)
cell barring/unbarring:
Most of time cells are barred only based on OAM action or when all S1 links are down. The CBC could take such events into consideration for PWS reporting if OAM barring/unbarring of cells is coordinated in the CBC. 
Besides some features can lead to stop or restart services in cells without OAM, e.g. energy saving feature subclause 22.4.4 of 3GPP TS 36.300). Other telecom features may also in the future bar/unbar cells without OAM coordination.
The broadcasts scheduled for the period the cell is barred do not occur (UEs are not allowed to camp on a barred cell and thus cannot receive any PWS service from that cell). Even if the broadcast is restored when the cell is unbarred, the CBC may not be able to report the correct number of broadcasts performed as it may not know the time when the cell was barred or switched off.
For the CBC to take such events into consideration for PWS reporting, interaction with OAM would be needed.
e)
OAM driven cases:
Examples: 
-
the Warning Message service is enabled/disabled at the eNB;

-
de-provisioning of a cell from an eNB; 

-
on-line modification of an Emergency Area: e.g. if the operator reconfigures the cell(s) of the eNB to make them part of a different Emergency Area.
These use case normally require corresponding provisioning at the CBC. So it could be assumed that the CBC is aware of these events, and thus also able to report the correct number of broadcasts performed if the OAM actions are synchronized in the eNB and CBC.   
The CBC that has provided the scheduling information to the eNBs can assume in the successful case when the broadcast of the PWS information has been performed for each cell. The CBC can also be informed about the unsuccessful case either by cells that are not included in the Broadcast Scheduled Area List, or by RESTART-INDICATION-E-UTRAN message from the MME or by OAM coordination. 
The existing functionality specified in 3GPP TS 23.041 provide means, in the normal case, to fulfill the requirement that it shall be possible for the CBC to report, for each cell in the Warning Area, whether the broadcast of the warning message broadcast was successful or not, but: 

-
for certain scenarios, e.g. complete eNB failures without recovery, cell barring/unbarring, functionality outside the scope if 3GPP TS 23.041 would be needed, requiring coordination between the RAN OAM and the CBC OAM, and thus between OAM from possibly different providers; this coordinated OAM functionality is not specified and may not even exist;
-
the CBC can calculate the number of warning message broadcasts, based on the number of repetitions and the repetition period it requested, but the accuracy can be significantly reduced in scenarios where the broadcast of the warning message is stopped and restarted before the alert expires since the CBC does not know the exact time when the failure occurs (e.g. time at which the eNB starts to restart). Besides, in scenarios where some cells fail in the middle of the broadcast, and do not get restored before the alert expires, the CBC would report 100% success while this is not the case. So the CBC metrics are not fully reliable. 
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.

The CBC can send a Write Replace Warning Message which includes a Message Identifier that is likely not to be configured on any UE. Such an alert will not be visible to the general public, but it will be broadcasted over the air and will use radio resources. The eNB response will contain a Broadcast Completed Area List indicating which cells have scheduled the message successfully. Cells that are included in the Warning Area List, but are not included in the Broadcast Completed Area List will not have scheduled the message. Cause values with the reason for the failure are not provided.
Some reasons for cell "unavailability" may be handled by OAM. Some others may not, e.g. barring of cell due to telecom reasons. For the CBC to be aware of the cell availability, interaction with OAM system would be needed, but this is not in the scope of 3GPP TS 23.041. 
NOTE: CBC-OAM details are FFS and might need to be captured as a separate solution alternative. 

* * * End of Changes * * * *

