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1   Description
The timing for the eNB sending the WRW (Write Replace Warning) Response message and the meaning of the message are confusing resulting in possible different interpretations by the CBC.
2   Description
In TS 36.413 section 8.12.1.2 it is stated that the eNB can reply to the WRWRequest message by sending a WRWResponse (Write Replace Warning Response) message which is a simple acknowledgement for the request:
The eNB acknowledges the WRITE-REPLACE WARNING REQUEST message by sending a WRITE-REPLACE WARNING RESPONSE message to the MME.

Our understanding is therefore that the eNB can immediately reply to the MME, indicating that it has well received the request and understood the request. The eNB does not need to wait necessarily for the broadcast to have taken place over the radio in the involved cells.

To that respect, it can be assumed that before replying with the Response message the eNB has checked that it is capable to fulfil the request i.e. the eNB has enough resources to fulfil the request and one can assume that it has reserved those resources.
In all cells for which resources can be successfully reserved the eNB actually indicates them in the BCAL IE (Broadcast Completed Area List IE) and does not include in the BCAL IE the cells where resources are not available. 

Observation 1: according to section 8.12.1.2 the eNB should include in the BCAL IE of the WRWResponse message those cells for which it was able to reserve resources to fulfil the broadcast request and therefore should not need to wait for the actual message delivery over the radio to have completed in those cells.

The MME will concatenate all BCAL IEs from all eNBs and send a WRITE INDICATION message to the CBC with the list of all cells. 

Observation 2: according to section 8.12.1.2 a CBC receiving a list of cells in the WRITE INDICATION message will consequently take those cells as cells where resources are available but the broadcast has not necessarily taken place over the radio.

In TS36.413 section 9.2.1.54 the BCAL IE is however specified as:

9.2.1.54
Broadcast Completed Area List

The Broadcast Completed Area List IE indicates the areas where broadcast was performed successfully.

Observation 3: According to section 9.2.1.54 an eNB cannot send the WRWResponse message including the BCAL IE before the broadcast has been actually completed in the included list of cells.

This wording is very unfortunate.

The strict interpretation of “broadcast performed successfully” means “broadcast completed” and therefore if for example 10 broadcast were requested, then the eNB should wait for the 10 broadcast to be finished before replying the WRWResponse message. This would then take more than 10 repetition periods before eNB can reply.

A second interpretation of “broadcast performed successfully” could mean that at least one broadcast was be made in the indicated cells. However one successful broadcast in a cell means that all UEs have been successfully paged, then have received an occurrence of SIB12. Assuming paging cycle of 640 ms and a SIB12 repetition rate of 160 ms, this can take 800 ms. The eNB has to wait almost 1 second before replying.

Observation 4: according to section 9.2.1.54 a CBC receiving a list of cells in the WRITE INDICATION message will consequently take those cells as having completed at least one broadcast over the radio.  In a second interpretation as having completed all their broadcast over the radio.
The misalignment between section 8.12.1.2 and section 9.2.1.54 can lead to the following desynchronisation between the eNB and the CBC: an eNB reacting according to section 9.12.1.2 sends back the WRWResponse including the BCAL IE immediately after reserving the resources. Then eNB restarts before the first broadcast takes place over the radio. This is possible during the 800 ms. The CBC reacting according to section 9.2.1.54 will take the response from the eNB as broadcast was done over the radio and end users informed of the alert at least once, which is wrong! 
Observation 4: an eNB following section 8.12.1.2 and a CBC following section 9.2.1.54 can lead to a critical desynchronization. The desynchronization is called critical because we assume critical for an emergency service like PWS if the operator believes that end users have been informed of the Tsunami and they actually were not.
Proposal: RAN3 to decide between interpretation 1 of section 8.12.1.2 and interpretation 2 of section 9.2.1.54 and clarify accordingly.

3   Conclusion / Proposals
This paper has shown the two possible interpretations of the timing and meaning of the BCAL IE included in the WRWResponse message according to section 8.12.1.2 compared to section 9.2.1.54.

It is proposed that RAN3 clarify between these two interpretations with the attached CR in [1] to avoid a misinterpretation by the CBC and the operator that end users have received the alert when they possibly have not.

4   Reference

[1] R3-151014 Correction of Broadcast Completed Area List , CR 36.413
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