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ETWS Primary Notification delivery – support in dedicated, DTM and packet transfer mode
1 Introduction

The Earthquake and Tsunami Warning System (ETWS) is the system for transmitting emergency alerts to users via 3GPP RAN (GERAN, UTRAN and E-UTRAN) when an earthquake or tsunami event is detected. The warning notification must be successfully delivered to all mobile stations in the affected area as fast as possible in order to save lives. As was presented in reference ‎[1], the delivery time for the primary notification must be in the order of seconds.
To avoid that unauthorized messages are received causing chaos, inclusion of authentication information in the primary notification will most likely be needed.
At the GERAN#39 meeting a proposal to transmit an ETWS Primary Notification message to mobile stations in idle mode, using the CCCH (PCH), was presented, see reference ‎[2]. This paper proposes some alternative solutions for transmission of ETWS Primary Notifications within GERAN to mobile stations in dedicated, packet transfer mode and in Dual Transfer mode.
The document should be used as a basis for discussions and to further investigate preferred alternatives.
2 Alternative solutions for ETWS Primary Notification to MS in dedicated mode
Four alternative solutions for transmission of ETWS Primary Notifications to mobiles in dedicated mode are presented here.
2.1 SMS sent p2p on SACCH
This alternative is thoroughly described in reference ‎[3], section 3.2.

In brief; the SMS Cell Broadcast Service Centre sends an “ETWS” write-replace to the BSC. The BSC recognises the ETWS tag and acts differently compared to normal SMS CBs. The BSC sends the SMS BROADCAST REQ with an “ETWS” tag to all BTSs within the impacted area.

Each BTS copies the CB message content into a point to point short message structure. For each mobile in RR connected mode, the BTS establishes SAPI 3 on the SACCH and the SMS is sent to the mobile.

Perhaps the main drawback with this solution is the reliability of SMS delivery using SACCH. An ongoing SMS delivery will be interrupted (and not re-sent) if the Handover procedure is triggered, moving the mobile to another cell within the BSC.
The proposal also requires that each SMS is individually built within BSS which is not the case today. Together with the SMS distribution time on SACCH, the total distribution time of the ETWS notification has to be considered.
An advantage with this proposal is that the mobile impact is perhaps less compared to other alternatives in this document.
It is not clear if BSS needs information about ETWS support from all mobiles (Classmark information) or if the SMS needs to be sent to all mobiles, i.e. including legacy mobiles.
2.2 SMS sent p2p on FACCH

This proposal is similar to the proposal in section 2.1 with the main difference that the SMS is sent on FACCH instead of SACCH (SMS on FACCH is not supported today).
There are two main benefits of using FACCH instead of SACCH:

· Distribution time of the SMS on FACCH is faster compared to SACCH.
· SMS will be delivered to the mobile even if the distribution is interrupted by a Handover procedure.
However, as in the “SMS over SACCH proposal”, this proposal also requires that each SMS is individually built within BSS.

It is not clear if BSS needs information about ETWS support from all mobiles (Classmark information) or if the SMS needs to be sent to all mobiles. However, the SMS containing the ETWS notification will only be sent to mobiles supporting reception of SMS on FACCH.
2.3 New control message sent on FACCH

Here a few alternatives can be seen.
· Introduction of a new control message operating on FACCH carrying the ETWS Primary Notification message.
· Introduction of a new control message operating on FACCH not carrying the ETWS Primary Notification message. The purpose of the new control message is to force the mobile to temporarily listen to the paging subchannel on CCCH where the ETWS Primary Notification is included in the 44.018 PAGING REQUEST TYPE 1 message. This is described in detail in reference ‎[2].
2.4 Use of Application Information message

The ETWS Primary Notification message could be carried by the already existing 44.018 APPLICATION INFORMATION message operating on FACCH. Since authentication information will most likely be included in the ETWS Primary Notification message, it can be assumed that the size of the message will be approximately 50-55 octets. This would easily fit into the Application Information message as the maximum size of the message is 251 octets.

Application Information is today defined as a Low priority message (ref 44.018, section 3.1.6) but could for this purpose (when carrying ETWS Primary Notification message) be treated as a Normal or a High Priority message.
Also a new application (APDU) handling the ETWS Primary Notification at both ends has to be implemented.
It has to be clarified how legacy mobiles will behave when receiving an Application Information message containing an unknown application.
3 Alternative solutions for ETWS Primary Notification to MS in packet transfer mode
Three alternative solutions for transmission of ETWS Primary Notifications to mobiles in packet transfer mode are presented here.

3.1 Packet Paging Request
The ETWS Primary Notification is included in the 44.018 PAGING REQUEST TYPE 1 message, as described in reference ‎[2], but to reach mobiles in packet transfer mode, a modified 44.060 PACKET PAGING REQUEST for RR connection establishment could be sent out on PACCH. The modified Packet Paging Request message contains Page Mode IE set to “same as before”, which will force the ETWS capable mobile stations to listen to the paging subchannel on CCCH.
The Packet Paging Request message is sent with Mobile Identity IE set to “no identity”, i.e. only one message need to be built in order to reach all mobiles in the affected cells. All mobiles having a TBF on the same PDCH will be reached with the same Packet Paging Request message.
3.2 Packet TBF Release

The ETWS Primary Notification is included in the 44.018 PAGING REQUEST TYPE 1 message, as described in reference ‎[2], but to reach mobiles in packet transfer mode, 44.060 PACKET TBF RELEASE is sent on PACCH for each ongoing TBF. The ongoing TBF session is released and the mobile will be able to listen to the paging subchannel on CCCH.
The Packet TBF Release message does not need to be modified for this purpose but a drawback is that the message has to be sent to all mobiles in the affected area, having an active TBF. This will have an impact when it comes to delivery time of the ETWS Primary Notification.
Another disadvantage is that all active TBF will be released, i.e. also legacy mobiles not supporting ETWS would loose their TBF session. As an alternative to this, BSS could keep track of mobiles supporting reception of ETWS Primary Notification, i.e. the BSS would only send Packet TBF Release to ETWS capable mobiles.
3.3 New Control message on PACCH
Introduce a new control message operating on PACCH.

The new message could either carry the ETWS Primary Notification message or, as in the proposals above, force the mobile to temporary listen to the paging subchannel on CCCH where the ETWS Primary Notification is sent.
4 MS in Dual Transfer mode

Any of the proposals for dedicated mode can be used for sending an ETWS Primary Notification to a mobile in Dual Transfer mode.
5 Discussion and conclusions

The document should be used as a basis for discussions and to further investigate one or two preferred alternatives.

A key issue when introducing support for ETWS is the actual delivery time for the ETWS Primary Notification. It must be performed as fast as possible in order to reach the individuals in time before the disaster takes place.
It should be noted that during an ongoing ETWS Primary Notification, transmission of the warning information would be prioritised compared to normal calls/pages. However, it should still be possible to initiate some calls during the warning period, such as prioritised calls to/from e.g. security forces.
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