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1. Introduction

This paper discusses issues related to delivery of eNB warning message indication messages for PWS reporting enhancement.
2. Issues
In pre-Rel12 deployment, PWS warning message delivery is uni-directional from the CBC to the MME. The MME returns Warning Request Warning Response and Stop Warning Response to the CBC entity which originated the corresponding request. In Rel-12, a new PWS restoration procedure and various reporting enhancements have been specified for Warning Message Delivery work item, this include new indications from the MME to the CBC to report the broadcast successful warning areas, warning message stop successful areas, and eNodeB restart indication for a specific eNodeB to allow reloading of warning messages, based on reports/indications from eNB.  As a result, the following new indication messages from the MME to the CBC have been introduced:
	Name
	Originator
	Type
	Reference

	WRITE-REPLACE-WARNING-INDICATION
	MME
	Request/Indication
	9.2.20

	STOP-WARNING-INDICATION
	MME
	Request/Indication
	9.2.21

	RESTART-INDICATION-E-UTRAN
	MME
	Request/Indication
	9.2.23


These indication messages need to be forwarded to both CBCs in CBC redundancy pair so that both CBCs are properly synchronized and to ensure that the alerts are successfully restored in eNB(s) according to PWS Restart Indication message received by CBC. 

Then the following issue comes up: when an MME receives an unsolicited eNB restart indication message from eNB, to which CBC should the MME forward the indication message?
An MME may preferably select to send indication messages to the CBC (SBc interface) from which it last received PWS requests. However an MME may not necessarily have received any request yet at the time it needs to send indications (e.g. PWS Restart Indication), or the active-inactive CBC roles may have changed, or the CBCs are setup in active-active mode, thus the MME cannot know at any point in time which CBC is the right CBC to forward the indication messages.
To add to the challenge, an eNB after restart will not remember the MME from which it last received PWS request, so it will have to select an MME from the MME pool randomly, the selected MME may not be the same MME that received initial warning request, and so would not know which CBC is the right CBC to forward the indication messages. 
In addition, according to 23.007, for PWS Restart Indication, the eNB is required to send the message via two MMEs of the MME pool to ensure that the CBC receives the message even if one MME can not propagate it to the CBC (e.g. due to an SBc path failure). The CBC shall detect and ignore the duplicate message:
The eNB should send the PWS Restart Indication message via two MMEs of the MME pool, if possible, to ensure that the CBC receives the message even if one MME can not propagate it to the CBC (e.g. due to an SBc path failure). 

If initial warning request message was sent via one MME, then the other MME would not know which CBC is the right CBC to forward the indication messages.

To address this issue, the following two solutions have been considered:

Solution 1: The MME forwards the indication message to one CBC, the CBC receiving the indication message will then forward to the mate/peer 
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Analysis:
- 
Require proprietary CBC implementation to propagate the PWS messages to the mate CBC whenever required. In the worst case, messages may be lost e.g. if there is a temporary outage on the inter-CBC interfaces, preventing the active CBC to reload the restarted cells with on-going alerts (if the MME had pushed the message to the standby CBC). Currently there is no acknowledgement on receiving restart indication from the CBC, so the MME would also not know that indication message has not been received. 
- 
Can add some latency for the active CBC to receive the PWS requirements

- 
Any optimization on selection of the CBC would require intelligence to be added to the MME e.g. for the MME to track active CBC and match indication messages to active CBC. Extra intelligence is needed in case of active+active GR configuration where the MME could receive the warning message from both CBCs, so the MME will not be able to know which CBC sent the initial warning message and will not know to which CBC the indication should be forwarded.
- 
More traffic over the inter-CBC interface (but less traffic between each MME and CBC)
Solution 2: Each MME simply forward the received indication message to both CBCs
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Analysis:

-
This solution is simple to implement. The MME does not need to examine any of the messages nor track CBC status information, it would simply serve as a proxy and just forward the indication messages to both CBCs.

-
Requires MME to distribute the Indications to both CBCs.

-
It is more reliable scenario. It ensures that alerts are properly restored in reloaded eNB also for rainy day scenario(s) mentioned in above section(s) of this document.
-
Works fine for active-inactive and active-active GR configurations
Proposal: A solution is needed in order to allow the Rel-12 reporting enhancement feature and the PWS restoration procedure be properly implemented in case of CBC GR deployments. It is proposed that CT1 discusses these two solutions and make a decision. 

3. Conclusion

It is proposed to clarify the MME behaviour when the MME interfaces a pair of CBCs, in order to allow open interoperability between MME and CBC implementations from different vendors, for CBC GR deployments, specifically regarding the Rel-12 reporting enhancement feature and the PWS restoration procedure. It is proposed that CT1 discusses these two solutions and recommends one MME behaviour.






































































