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1. Introduction
This contribution proposes new text for clause 6 on Conclusions and Recommendations.
2. Reason for Change
Per the Alternative 1, at any point in time, the CBC can query the eNB by sending a WRWRequest message to make sure the broadcast is still ongoing. The CBC can then determine in which cells message broadcast is still ongoing and therefore calculate how many broadcasts have been completed till that moment. 

Sending WRWRequest messages for the purpose of verifying that a warning message is still being broadcasted in the entire warning area (which may comprise up to several hundreds of (H)eNBs) would cause significant and undesirable extra signalling within the EPC and, more specifically, additional overhead and load in MMEs, as this would result in sending additional WRWRequest to every (H)eNBs in the warning area and corresponding WRWR-Indications to be returned to the CBC. 

The greater the warning area or the required reliability of CBC reports, or the greater the number of concurrent warning messages being broadcasted, or the longer the warning message is being broadcasted, the more signalling load would be involved. This approach is therefore discouraged. 

The Alternative 2 minimizes the signalling overhead by avoiding the extra CBC requests. 

The Alternative 3 is even more signalling efficient by avoiding any extra signalling other than for notifying rare eNB failures or shutdowns. 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. 

Although the CBC may not receive a Failure Indication in some failure cases (e.g. complete eNB failure without recovery) – for which the accuracy of the CBC reports can be significantly reduced, the Alternative 3 provides a useful and complementary functionality to the Restart Indication specified in Rel-12, and a functionality which has been supported over GERAN and UTRAN for a long time.
3. Conclusions

It is recommended to standardize the Alternative 3 within the Release 13 timeframe. 

4. Proposal

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

6
Conclusions and recommendations

6.1
Solution for enhanced Warning Status Reporting


6.1.1
General

Conclusions and recommendations are specified against the two requirements specified in clause 4.

6.1.2
Requirement 1

Requirement 1: It shall be possible for the CBC to report, for each cell in the Warning Area, the number of broadcasts actually performed.

The eNB informs the CBC through the first Write-Replace Warning Response that resources are available to perform the broadcast. Once resources are prepared, the CBC may consider that the message is being broadcast as intended. The gain provided by solutions targeting failure cases which may occur in the time window between when resources are being prepared in the eNB and the actual scheduling over the radio can be considered as negligible.
Per the Alternative 1, the CBC can then, at any point in time, query the (H)eNBs by sending a Write-Replace Warning Request message to determine in which cells the warning message broadcast is still ongoing and therefore calculate how many broadcasts have been completed till that moment. If the warning message broadcast is no longer on-going in any of the cells the CBC will not be able to calculate how many broadcasts have been done until the moment the cell ceased broadcasting. 

Sending Write-Replace Warning Request messages in the entire warning area (which may comprise up to several hundreds of (H)eNBs) for the purpose of verifying that a warning message is still being broadcasted would cause significant and undesirable extra signalling within the EPC and, more specifically, additional overhead and load in MMEs, as this would result in sending additional Write-Replace Warning Request to every (H)eNBs in the warning area and corresponding Write-Replace Warning  Indications to be returned to the CBC. 

The greater the warning area or the required reliability of CBC reports, or the greater the number of warning messages being broadcasted, or the longer the warning message is being broadcasted, the more signalling load would be involved. This approach is therefore discouraged. 

The Alternative 2 reduces the signalling overhead by avoiding the extra CBC requests. 

The Alternative 3 is even more signalling efficient by avoiding any extra signalling other than for notifying rare eNB failures or shutdowns. 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. 
Although the CBC may not receive a Failure Indication in some failure cases (e.g. complete eNB failure without recovery) – for which the accuracy of the CBC reports can be significantly reduced, the Alternative 3 provides a useful and complementary functionality to the Restart Indication specified in Rel-12, and a functionality which has been supported over GERAN and UTRAN for a long time.

It is therefore recommended to standardize the Alternative 3 within the Release 13 timeframe. 

6.1.3
Requirement 2

Requirement 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 CBC will not be aware of whether some cells are not available for PWS in scenarios where the broadcast service is stopped in the (H)eNodeB without Failure Indication message being sent to the CBC (e.g. complete eNodeB failure without recovery).
On an ad-hoc basis, the CBC can initiate a Write-Replace Warning Request message with a Message Identifier that is not configured on any UE. Such a message will be broadcasted to all UEs in the Warning Area, but those UEs will ignore the message. The eNodeB will include the Broadcast Completed Area List in its response. As described for the Alternative 1, the CBC will then be able to determine which cells have broadcasted the message and therefore which cells are available for PWS. 

Alternatively, availability of cells for PWS may be derived from OAM. However, there is no standardized interface to the CBC from OAM to report cell availability.
It is therefore recommended to standardize the Alternative 3 within the Release 13 timeframe. Other means, such as ad-hoc Write-Replace Warning Request messages with a Message Identifier that is not configured on any UE, or OAM, may also be used and do not require further standardization work. 
6.2
Impact on existing 3GPP specifications


Table 6.2.1 identifies the specifications that require modification to support the conclusions of subclause 6.1.

Table 6.2.1: Impacts to 3GPP specifications
	Existing Specification
	Responsible WG
	Brief summary of impacts

	3GPP TS 23.041
	CT1
	New Failure Indication procedure



	3GPP TS 29.168
	CT4
	New Failure Indication procedure 

	3GPP TS 36.300
	RAN3
	New Failure Indication procedure

	3GPP TS 36.413
	RAN3
	New Failure Indication procedure

	NOTE: the exact list of the RAN specifications will be determined by RAN3.


* * * End of Changes * * * *

