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ETWS Primary Notification alternatives in GERAN
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 symptom is detected. As was presented in reference ‎[1], the delivery time for the primary notification must be in the order of seconds. The requirement is that the warning notification is successfully delivered to the mobile stations within 4 seconds after the reception of the warning notification by the PLMN operator, i.e. at the edge of the 3GPP network.
In order to avoid that fake messages are received causing chaos, inclusion of authentication information in the primary notification will most likely be needed. An alternative that was indicated in the LS from SA3, in reference ‎[2], is to have authentication information in the form of a digital signature (e.g. 41 bytes “if using DSA signatures similar to the one described in DNSSEC RFC2536”).
It has previously been proposed to transmit the actual ETWS Primary Notification on the Cell Broadcast Channel (CBCH) and to inform the mobile stations about the ongoing notification through an indication transmitted on the control channels. A problem with such a solution is the time required for a mobile station to switch to the CBCH and to receive the actual warning there. The CBCH headers are not sent very frequently, according to 3GPP TS 45.002 the short message service cell broadcast (SMSCB) header is sent once every ~1.88 seconds (when TB=0; TB = (FN DIV 51)mod(8)) in case only CBCH normal is used and every ~0.94s (when TB=0 or TB=4; TB = (FN DIV 51)mod(8)) in case both CBCH normal and CBCH extended are used. In addition, the reception time would also increase significantly in case a part of the CBCH message is not received correctly by the mobile station.
It should be noted that the settings for the control channels that are used in order to achieve a quick delivery of the ETWS Primary Notification need to be used all the time in the network.
This paper proposes some alternative solutions for transmission of ETWS Primary Notifications within GERAN to mobile stations in idle mode using the control channels. With all these solutions a faster broadcast of ETWS Primary Notifications within GERAN is achieved. In addition, the reception of the ETWS Primary Notification message will be safer compared to using the CBCH, since the transmission is performed more frequently.
2 Alternative solutions for ETWS Primary Notification
Three different alternative solutions for transmission of the ETWS Primary Notifications, using the GERAN control channels (and for one alternative also a packet channel), are proposed here. The three alternatives are described for the CCCH but similar solutions can also be defined for the PCCCH.
2.1 Inclusion of ETWS Primary Notification in Paging Request messages

In this alternative, when the BSS receives a request to transmit an ETWS primary notification it shall within each paging group (in the affected cells) include the actual ETWS primary notification information within Paging Request messages. By introducing a new type of Mobile Identity which is used in the Paging Request messages when there is an ongoing ETWS primary notification the mobile stations would be notified (compare to what was done for the MBMS Notification case). The actual ETWS primary notification (at least part of it), is then included within the Paging Request message (within the Rest Octets).
Due to the expected size of the ETWS primary notification information (including e.g. a digital signature) it would need to be segmented in several Paging Request messages. When a mobile station receives (part of) the ETWS primary notification information within its paging group it would enter non-DRX mode in order to receive the rest of the message. Preferably, the amount of ETWS primary notification information that is included in each paging request would be constant in order to allow reception of the segments in any order. This can be achieved by only including actual ETWS primary notification information in Paging Request messages that do not contain other (normal) pages. That could be the normal case during an ongoing ETWS primary notification since that would be prioritised compared to normal pages. However, it should still be possible to initiate calls during the warning period, at least prioritised calls to/from e.g. security forces.
When a normal page needs to be included in the Paging Request message the new Mobile Identity (indicating ETWS primary notification) would then be included as well in the Paging Request message. The mobile station would thus enter non-DRX mode in order to receive the actual ETWS primary notification information in following Paging Request messages on the CCCH (more specifically the PCH).

In case another (AGCH) control message, e.g. Immediate Assignment, needs to be sent in a paging group the Page Mode IE can be set to “Extended paging”. That triggers the mobile stations to listen to an additional paging group where a Paging Request message including information about the ETWS primary notification then is included.
2.2 Transmission of ETWS Primary Notification on a packet channel
An alternative solution would be to transmit ETWS primary notifications on a specific packet channel that is allocated during the warning period. In that case, when the BSS receives a request to transmit an ETWS primary notification, it would transmit assignments for the packet channel within each paging group (in the affected cells). The Immediate Assignment message shall then be updated so that an assignment for such a packet channel (used for ETWS primary notifications) can be included. A mobile station that receives such an Immediate Assignment message would then directly switch to the indicated resources, where it will receive the ETWS primary notification information. Assignment information for a channel where the actual ETWS primary notification information is sent could possibly also be included within the Rest Octets in the Paging Request message. In that case a new Mobile Identity type would probably need to be introduced, as described for the first alternative above. Otherwise, if a Paging Request messages needs to be sent during the warning period, one could either:

· include the new Mobile Identity in the Paging Request message, triggering the mobile station to enter non-DRX mode so it receives the Immediate Assignment message assigning the “ETWS packet channel”; or

· set the Page Mode IE to “Extended Paging”, so that the mobile station listens to an additional paging group where the Immediate Assignment would be sent.

In case another (legacy) control message needs to be sent on the PCH/AGCH during the ETWS primary notification period, the Page Mode IE would be set to “Extended paging”, which makes the mobile station listen to an additional paging group where the Immediate Assignment is received.

In order to convey the ETWS primary notification information on the specified packet channel, a new control message “ETWS Primary Notification” would be introduced. Due to the expected size of the ETWS primary notification information (including e.g. digital signature) the new control message would need to be segmented. The segmentation could be done for instance by including a size of the actual conveyed warning information and the sequence number of the message. That way, the receiver (the mobile station) knows whether it needs to receive more ETWS Primary Notification control messages and can store the already received ones independent of the order of reception.
2.3 Transmission of ETWS Primary Notification in new CCCH message
A third alternative would be to introduce a new “ETWS Primary Notification” control message, to be sent on the CCCH (more specifically the AGCH). The BSS would then send that new “ETWS Primary Notification” control message on the CCCH in all the paging groups when it receives the request. Due to the expected size of the ETWS primary notification information, the “ETWS Primary Notification” control message would need to be segmented.
When the mobile station thus receives part of the ETWS primary notification or a new flag/indication in a paging message it enters non-DRX mode in order to receive the complete ETWS primary notification message.

In case a normal legacy paging message or control message needs to be sent on the PCH/AGCH the same procedure as proposed for the other alternatives, i.e. to set the Page Mode IE to “Extended paging”, can be used. A mobile station will then listen to an additional paging group where an “ETWS Primary Notification” message then can be sent. Also for this alternative one could introduce a new type of Mobile Identity within the Paging Request message, triggering the mobile stations to enter non-DRX mode in order to receive an ETWS Primary Notification. That way, the mobile stations would not need to wait until the other paging group before starting to receive the ETWS primary notification.
A drawback with this third alternative is that legacy mobile stations would not understand the new control message, which is sent on the CCCH/AGCH. There is a requirement in TS 44.018 stating that “The network is required to send valid layer 3 messages continuously on all paging subchannels on CCCH”, which then would need to be violated (at least towards legacy mobile stations) in case of the ETWS warning. However, that drawback could perhaps be accepted considering the reason. In addition, the network could be required to transmit valid control messages with a certain frequency for each paging group also during the warning period.
3 Discussion and conclusions

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.

Three different proposals for transmission of the ETWS primary notifications within GERAN to mobile stations in idle mode have been presented in this paper. With all these proposals a faster broadcast of ETWS Primary Notifications within GERAN, compared to transmitting the actual primary notification on the CBCH, is achieved.

In addition, the reception of the ETWS Primary Notification message will be safer compared to using the CBCH. In case a mobile station misses a segment of the ETWS Primary Notification with the proposed solutions, it can receive it quickly afterwards since the messages (segments) would be transmitted very frequently during the ETWS warning period. If a mobile station would miss a segment in the CBCH solution, the delay would be quite long since the message is then only repeated every ~1.88 seconds in case only CBCH normal is used (every ~0.94s in case both CBCH normal and CBCH Extended are used in the cell).
An operator supporting ETWS would, of course, need have settings for the control channels so that each mobile station is reached within the required time frame. For these solutions, those settings would not need to be as strict as for the CBCH solution.
The ETWS Secondary Notification can of course be transmitted on the CBCH in combination with all these proposed alternatives.
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