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Abstract: This contribution proposes Reporting Enhancements in Warning Message delivery by additionally considering warning areas which have been introduced for LTE. This is a re-submission of C1-130384 which was discussed at CT1#82, with additional contents.
1. Introduction 

Work Item REP_WMD has been discussed in CT1#81 and two CRs were agreed, in C1-124971 [1] and C1-124972 [2]. 
The Unknown Tracking Area List IE has been considered and incorporated to TS23.041 by CR in [1] and also a new message WRITE-REPLACE-WARNING-INDICATION Request/Indication was added, which includes the Broadcast Scheduled Area List IE by CR in [2]. A Broadcast Scheduled Area List is received by the MME from an eNodeB as Broadcast Completed Area List which consists of a Cell ID list and/or a TAI list and / or an Emergency Area ID list; see 3GPP TS36.413 [4]. 
There is an additional parameter, related with area indication, i.e. Warning Area List, which was introduced only for LTE. The Warning Area List consists of a Cell ID list and/or a TAI list and / or an Emergency Area ID list; see 3GPP TS36.413 [4]. For the Reporting Enhancements in Warning Message Delivery, in addition to the Unknown Tracking Area List IE, an Unknown Emergency Area ID list should be informed by MME to CBC.
2. Discussion
The inclusion of the Unknown Tracking Area List IE in the Write-Replace Warning Confirm message from MME to CBC is based on the following assumption:  since there is no standardized interface towards the CBC to configure cell ids, Emergency areas or Tracking Areas, the CBC does not have any information about the configuration in MMEs/eNBs therefore CBC can only send warning message request to all MMEs that CBC is connected to and let MMEs do the filtering. If the indicated Tracking Areas are unknown to the MME then MME will respond back with the Unknown Tracking Area List IE to CBC, as per the agreement in [1]: 

“The Write-Replace Warning Confirm message may contain the Unknown Tracking Area List IE. The Unknown Tracking Area List IE identifies the Tracking Areas that are unknown to the MME and where the Request cannot be delivered.”
Because there is no standardized way to configure the CBC, the CBC could send a request to an MME for an Emergency Area which is unknown to the MME, so similar reasoning should be applied to the indicated Emergency Areas:  by including the Unknown Emergency Area ID list in the WRITE-REPLACE-WARNING-CONFIRM Response/Confirm message the MME could inform the CBC about the Emergency Areas that are unknown to the MME and where the Request cannot be delivered. This is needed when the indicated Emergency Area ID list does not correspond to any of eNBs under a MME.
Proposal 1: It is proposed to include a new Unknown Emergency Area ID List IE in the WRITE-REPLACE-WARNING-CONFIRM Response/Confirm message and STOP-WARNING-CONFIRM Response/Confirm message.

The next question is how the MME knows whether the indicated Emergency Areas correspond to any of eNBs under its control. The TAI list is possibly known by MME based on the information from eNB in S1 Setup procedure (see TS36.413 [4]). Similar mechanism should also be applied to the Emergency Areas, that is, the Emergency Area ID List should be added in the S1 Setup procedure from eNB to MME so that the MME knows the correspondence between Emergency Areas and eNBs.  
The MME, after receiving the Emergency Area ID List from the eNB, will then memorize the information, similarly to the handling of TAI. When, later, a Warning message is received from CBC, the MME will then filter out and if the indicated Emergency Area ID list does not correspond to any of eNBs under its control, the MME will respond to CBC with Unknown Emergency Area ID List.
It has to be noted also that, if MME can filter out the Emergency Area IDs, then it can avoid sending the Warning messages to irrelevant eNBs. This is beneficial especially for the warning message delivery which should avoid adding unnecessary signalling load to the backhaul. The signaling load from the MME to eNB cannot be ignored because the sending of the emergency warning message is during the emergency situation so during that time the unnecessary signaling traffic should be avoided as much as possible.
Proposal 2: It is proposed to include an Emergency Area ID list in S1AP: S1 Setup procedure.

However, the S1AP is under RAN3 responsibility. Whether it is feasible to include the Emergency Area ID List in S1AP: S1 Setup procedure should then be confirmed by RAN3.
Proposal 3: It is proposed to consult RAN3 whether it is feasible to include the Emergency Area ID List in S1AP: S1 Setup procedure. An LS to RAN3 is proposed accordingly in C1-130385. 
3. Summary and proposal.
This contribution has discussed a possibility to include new Unknown Emergency Area ID List IE from MME to CBC, which may need to have the Emergency Area ID list information in the S1 Setup procedure from eNB to MME. The proposals are then the following:

Proposal 1: It is proposed to include a new Unknown Emergency Area ID List IE in the WRITE-REPLACE-WARNING-CONFIRM Response/Confirm message and STOP-WARNING-CONFIRM Response/Confirm message.

Proposal 2: It is proposed to include an Emergency Area ID list in S1AP: S1 Setup procedure.

Proposal 3: It is proposed to consult RAN3 whether it is feasible to include the Emergency Area ID List in S1AP: S1 Setup procedure. An LS to RAN3 is proposed accordingly in C1-131213. 
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