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1 Introduction
At RAN3#79bis, a liaison has been received from CT4 in [1] asking to introduce a second Warning Area List IE in the Write message:
Question-2: CT4 would like to know if RAN3 or CT1 would see the approach to add an Additional Warning Area List IE as a protocol extension parameter as a protocol enhancement.

RAN3 has provided a temporary response at RAN3#79bis in [2] to allow time for investigation.

Answer-2: RAN3 would like more time to consider the response.

This paper provides a deeper analysis of CT4/CT1 proposal and a way forward.

2 Description 

The first issue that CT4/CT1 is addressing is that a PWS alert generally needs to be broadcast simultaneously over a variety of area types among cells, tracking areas, and emergency areas.  
We believe that this issue is valid. Indeed PWS can be used for various purposes that potentially ranges from

· Earthquake and tsunami alerts,

· Terrostist attack,

· Transport of nuclear material,

· Kidnapping alert (“amber alert” when a child has been kidnapped).
The region over which the broadcast must take place can be shaped undependently of mobile operator and does not necessarily match exactly a list of tracking areas. In most cases it would simply not match because regions are often defined as polygon shapes by the CBE independently of how a mobile operator defines its network.
Besides, the current Warning Area List IE has been coded by RAN3 as a choice structure which means that broadcast of PWS warning alerts can be done:

· Either over a list of TAs

· Either a list of cells

· Either a list of Emergency Areas

Therefore, when the warning area to broadcast consists of a list of TAs plus a list of cells, it can be confirmed that the current WR message cannot be used.
Conclusion 1: agree with CT4 that the request to broadcast PWS alerts simultaneously over a list of TAs plus a list of cells is valid and confirm the issue of the limitation of the current WR message.
In their incoming liaison in C4-130416, CT4 then proposes three solutions to solve this issue:
· Either translate all TAs into cells and send the Write message with such a big list of cells, alt1
· or send two different Write messages (one with list of TAs, another with list of cells), alt2
· or add an additional second Warning Area List2 IE in the WR message to be used together with the existing Warning Area List IE. CT4 is studying a set of R12 CRs for that. This is alt3.

The alternative 1 has been extensively studied in previous meeting in R3-130940. The annex of R3-130940 clearly explains why this solution is complex.

The efficiency of remaining alternative 2 and alternarive 3 on RAN will actually depend on the topology of the network.Let’s consider a warning area composed of complete TAs plus partial TAs. There are actually 2 cases:
First case: the tracking areas are made of “full set of eNBs” i.e. all cells of an eNB belong to the same tracking area, then:

· in alt2 the eNBs involved in the complete TAs would only receive the first WR message (containing the list of TAs) and the eNBs involved in the partial TA would only receive the second WR message (containing the list of cells). All eNBs have to analyse a single WR message.
· in alt3 all eNBs will receive the single WR message. That is the same as alt2. But the eNBs in the complete TAs will have to analyse the Warning Area List2 even though they are not concerned (and the eNBs in the partial TAs the Warning Area List even though not concerned). Therefore alt3 can be said more processing demanding for the eNBs in this first case.
Second case: some eNBs are involved by multiple TAs in particular they have some cells which belong to a TA of the complete TAs and some cells whih belong to a TA of the partial TAs. Then:
· in alt2 those eNBs will have to process both the first WR message and the second WR message whereas in alt3 those eNBs will have to process only one WR message. Therefore alt2 can be said more processing demanding for those eNBs in this second case.

However, considering that the first case above is much more frequent than the second case, the analysis above can conclude than alt2 is generally more efficient from RAN processing perspective.
Conclusion 2: alternative 2 is generally more efficient for RAN processing than alternative 3, even though not always.

Besides, one drawback of alternative 2 is that it would lead the CBC to track the responses from eNBs across multiple messages. However this has to be balanced to the RAN implementation and specification impacts associated with alernative 3 which have been illustrated at last meeting in the draft CR in tdoc R3-130941. Also alternative 3 has to assume that all MMEs and eNBs have been upgraded to support it.
Conclusion 3: alternative 2 involves more processing on the CBC but has less RAN implementation, specification and deployment impacts than alternative 3.
3 Summary and Proposal
This paper has first confirmed the issue brought by CT4 on the limitation of the existing WR message in particular for the scenario where both TAs and list of cells must be broadcast simultaneously.

This paper has then compared the three solutions mentioned by CT4 in their LS and it has shown that alternative 1 must be ruled out, then alternatives 2 and 3 have both pros and cons but alternative 2 drawbacks seem lighter from RAN perspective.
Proposal: It is proposed to send a final rely to CT4 in [2] in favour of alternative 2. Alternative 2 should not have specification impacts.
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