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1. Overall
This document shows importance of shortening delivery time. 
2. Proposal
Following text should be included into PWS TR.
=================== Description into PWS TR29.xxx ===================
Annex A (Informative):
Use Cases

Editor’s note:  This section would describe PWS use cases e.g., earthquake, tsunami, in order to clarify motivation of requirements and considerations.

A.Y.
Importance of shortening delivery time
This section shows importance of shortening delivery time for Earthquake Early Warning.
A.y.1 Delivery time for Earthquake Early Warning
Earthquake Early Warning (i.e. Primary wave indication) makes no sense unless it is delivered to users before Secondary wave arrives at the area where the users camp. The shorter delivery time over PWS is, the more people can be saved. The following describes importance of shortening PWS delivery time with actual data.

 The difference of speed between Primary wave and Secondary wave is about 3 km/secs. The distance from the earthquake epicentre to the area nearest to the epicentre in disaster areas is about 10-50 km. Therefore, arrival time interval at the area between Primary wave and Secondary wave is about 3-17 seconds. Whereas it takes about 5 seconds for earthquake detection system to send Earthquake Early Warning information to a mobile operator and it takes about 2-3 seconds for users to take safety measures. Therefore, it is meaningful to shorten PWS delivery time by the second.

A.y.2 Delivery time analysis over current CBS

This section shows delivery time from RNC to UE based on the procedures of CBS.

Regarding CBS, it takes about 8.4 seconds to deliver a message. Delivery time estimation of each procedure is based on the following.
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Figure X: Procedure of CBS
1) When RNC receive a Write-Replace message from CBC, the RNC transmit Paging Type 1 messages to target UEs per group through NodeB within PCCH. Then, the UEs triggered by PICH see the corresponding PCCH.

2) The RNC transmit System Information Update Request to NodeBs, and then the NodeBs update BCCH.

3) The NodeB transmit within BCCH, all the UEs in target areas see within the corresponding BCCH.

4) The RNC transmit BMC scheduleing message within CTCH, UEs see the corresponding CTCH and know the schedule for CBS messages within the CTCH.

5) The RNC transmit CBS message within the CTCH, UEs receive the CBS message within the CTCH.

It takes 5.72 seconds from step1 to step3, 2.56 seconds from step3 to step4, and 0.12 seconds from step4 to completion of receiving a page under the condition of delivering 1 page.
A.y.3
Effect of shortening delivery time

This graph shows current CBS can deliver Earthquake Early Warning information to only about 50% of disaster areas before Secondary wave arrives. It is effective to shorten delivery time in order to deliver it to the rest of the areas. Shortening delivery time leads to saving more people.
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Figure Y: Effect of shortening deliver time
Note: X-axis shows elapsed time since Earthquake Early Warning System transmits Earthquake Early Warning information to PWS, and Y-axis shows the number of earthquake sensors which detects Secondary wave with greater than Japanese earthquake scale of 5 Lower at the same time. Elapsed time is equivalent to delivery time over PWS. The data used in this graph is quoted from the following: http://www.seisvol.kishou.go.jp/eq/shindo_db/shindo_index.html
A.y.4 Approach to shorten delivery time

Possible approach to shorten delivery time is transferring information from RNC to UE in a DRX cycle (e.g. within PICH or PCCH over CBS, within MICH or MCCH over MBMS). 
===============================================================





































































