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1 Introduction

In the LS response in C4-132265 CT4 ask RAN3 to implement the stage 3 according to their stage 2 requirements agreed in C4-132264 CR#0258 now implemented in TS23.007 december 2013 version 12.3.0.

CT4 mandates the inclusion of the eNB ID in the PWS Restart indication message, mandates the inclusion of the list of cells, and requests discussion on providing addditionnally the TAI or EAI.
This paper addresses these points and provides an answer LS.

2 Description 

Mandatory Inclusion of eNB ID

Providing the eNB ID in the PWS Restart indication message enables the CBC to reload only the impacted eNB without disturbing other eNBs. Indeed, the CBC will echo that eNB ID in the subsequent WRW Request messages and MME will filter to send the messages only to the involved eNB.

Mandatory Inclusion of the List of Cells
CT4 gives two arguments to make the list mandatory:
1/ providing the identity of the restarted cells in the PWS Restart Indication message simplifies the CBC implementation by avoiding requiring the CBC to derive the list of the cells from the eNodeB identity – which is not supported in existing CBC implementations.
Indeed, the granularity of the WRW is cells not eNB. So CBC would keep per cell storage of messages when those messages have been sent in a WRW destined to a list of cells.
2/ This also enables the CBC to only reload the warning message data for the restarted cells
Indeed, if CBC would reload based on the received eNB ID in the case of one restarted cell, the CBC would retrieve all the messages under broadcast for all the cells of that eNB and it would reload all those messages. Obviously this means that the CBC would reload messages which are not needed because broadcast over non restarted cells.
Additionanlly we would like to provide a third argument. 

3/ not including the list of cells could jeopardize system functioning

When pre-R12 eNBs are involved, an MME could generate itsef the PWS Restart Indication upon receiving for example an S1 setup request, as was mentioned at RAN3#83. The MME would then not be able to include the list of cells of that eNB in the message in that case. It could therefore  at first sight be seen as an advantage to have the list of cells optional in order to not include it in such scenario for the support of pre-R12 eNBs.
However such implementation could be very damaging. Indeed, in the R12 feature, the CBC receiving the PWS Restart indication message is supposed to consider that the eNB has ceased any broadcast in the cells of that eNB. It will for example not try to subsequently Kill any such message assuming it is already stopped. But if the pre-R12 eNB had not stopped the message upon sending the S1 setup request message, a desync occurs and the message contnues to be broadcasted. If this is an “infinite broadcast” message, it will never get stopped.

In conclusion, making the list optional in the standards would enable some implementation to not include it e.g. for support of pre-Rel12 eNBs, but this will actually damage the sytem (even when those implementation have good intentions e.g. to work with pre-R2 eNBs).
Proposal 1: the list of cells is mandatorily included in the PWS Restart Indication message as agreed by CT4 in tdoc C4-132264 CR#258 against TS23.007 (see TS23.007 vc.3.0 december 2013 version).
Inclusion of the list TAI/EAI in addition to list of cells
The broadcast of warning messages may be managed in the network per individual cell, TAI and/or EAI. 

CBC implementations can keep records per individual cell, TAI and EAI for on-going warning messages configured per cell, TAI and EAI respectively. In that case, including in the PWS Restart Indication message the identity of the restarted cell(s), and the TAI(s) and EAI(s) with which the cells/eNodeB is configured, is beneficial for the CBC implementation: 

· this eases the CBC implementation (no need to derive the TAI(s)/EAI(s) from the list of individual cells)

· this provides performance advantages (faster queries & processing in the CBC).  

Other CBC implementations might possibly keep records only per individual cell, regardless of whether the warning messages are broadcast per cell, TAI or EAI.

Providing the list of cells, TAI(s) and EAI(s) in the PWS Restart Indication enable all CBC implementations to derive with the highest efficiency the list of warning messages to reload in the restarted cell(s).

Since an eNodeB that restarts does not know whether it had received WRWR per cell or TAI or EAI, it is proposed that the eNodeB includes in the PWS Restart Indication all the cell(s), TAI(s) and EAI(s) with which it is configured.

This does not entail signalling overhead (apart from adding TAI/EAIs in the message itself).

This approach does also support deployments where the CBC would not be provisioned with the detailed mapping (cell id -> TAI or EAI) e.g. possibly in networks broadcasting warning messages only per TAI or EAI.  

This is also similar in principle to the Restart Indication from GERAN to the CBC that may report individual cells or an entire LA.
Proposal 2: include additionally a list of EAIs, TAIs in the PWS Restart indication message.
3 Conclusion and Proposal
This paper has analysed the CT4 CR in C4-132264 and LS received from CT4 in C4-132465 and derived the following proposals:
Proposal 1: the list of cells is mandatorily included in the PWS Restart Indication message as agreed by CT4.

Proposal 2: RAN3 to decide to additionally include a list of TAIs and EAIs (when available) in the PWS Restart indication message. 
Proposal 3: complete the work accordingly and reply to CT4 in tdoc R3-140253.
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