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ETWS Primary Notification delivery – support in idle, dedicated 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 primary notification is sent in order to quickly inform and warn the subscribers (users) about an earthquake or tsunami that will affect the subscriber’s current geographical area in the very near future. The primary notification must be delivered to all mobile stations within the affected area (Notification Area) as fast as possible in order to save lives. For the earthquake situation, a delivery time of less than 4 seconds has been included in the stage 1 requirements. 

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 the ETWS Primary Notification message to mobile stations in idle mode, using CCCH and the 44.018 PAGING REQUEST TYPE 1 message, was presented, see GP-081217, reference ‎[2].
This paper describes a slightly changed solution for the idle mode proposal compared to above document.
At the GERAN#40 meeting a few comments were raised about the proposed solution for ETWS Primary Notification delivery to mobile stations in packet transfer mode, see GP-081680, reference ‎[4]. This proposal was based on forcing the mobile station in packet transfer mode to instantly move to the paging subchannel on CCCH where the ETWS Primary Notification message is acquired from the 44.018 PAGING REQUEST TYPE 1 message.
This paper describes an alternative solution for delivery of ETWS Primary Notification messages to mobile stations in packet transfer mode.
For completeness reason, also the ETWS Primary Notification delivery proposal to mobile stations in dedicated mode is included in this paper. However, there are no changes introduced in the proposal compared to what is described in GP-081680, reference ‎[4].
2 ETWS Primary Notification delivery to MS in idle mode

2.1 Background to revised proposal
At the GERAN#40 meeting a comment was raised on the usage of Page Mode “same as before” as an indicator of an ongoing ETWS warning. The sense of the comment expressed an uncertainty whether some network vendors might be using Page Mode “same as before” for some (for us) unknown purposes. If this is the case it is obviously a risk that Page Mode “same as before” could incorrectly trigger an ETWS alarm (or other unwanted behaviours) in an ETWS capable mobile station. For that reason the Page Mode “same as before” cannot be used as the sole indicator of an ongoing ETWS warning.
It is therefore proposed to combine Page Mode “same as before” with the ETWS Primary Notification field included in the P1 Rest Octets IE (see Table 2) sent within the 44.018 PAGING REQUEST TYPE 1 message. Only the existence of both IE's in the Paging Request Type 1 message will trigger the ETWS capable mobile to enter non-DRX mode in order to receive the complete ETWS Primary Notification message and alert the user.

2.2 General procedure
When BSS receives a request to transmit an ETWS warning from the CBS (or another server used for this purpose) an ETWS Primary Notification message must be sent with minimum delay to all mobile stations in the affected area. To reach mobile stations in idle mode, the ETWS Primary Notification message is included in the 44.018 PAGING REQUEST TYPE 1 message, continuously transmitted on CCCH (PCH) in all affected cells for a predefined period of time. 

To indicate that the Paging Request Type 1 message contains an ETWS warning, the Page Mode IE is set to the value “same as before” and the ETWS Primary Notification field, included in the P1 Rest Octets IE, is set to value ‘1’, which also is an indication of an included segment of the ETWS Primary Notification message. Only when the two IEs (Page Mode “same as before” and ETWS Primary Notification field included in P1 Rest Octets) are received in one and the same Paging Request Type 1 message, the ETWS capable mobile stations shall interpret the message as an ongoing ETWS warning.
It means the purpose of the ETWS Primary Notification field, included in the P1 Rest Octets, is now twofold: (1) Together with IE Page Mode value “same as before”, used as an indicator of an ongoing ETWS warning, (2) indicate whether a segment of the primary notification message is included in the Paging Request Type 1 message or not.

The mandatory Mobile Identity IE is set to “No identity” and the actual ETWS Primary Notification message is included within the P1 Rest Octets of the Paging Request Type 1 message. It will typically be segmented into several paging messages in order to fit the entire ETWS Primary Notification message including authentication information.
Upon receiving a segment of the primary notification message, the ETWS capable mobile station will enter non-DRX mode in order to receive the complete ETWS Primary Notification message. Mobile stations in all paging groups will thus be notified about the ongoing warning and then receive the warning message.
In order to allow a mobile station to receive the segments in any order it is proposed that the size of a specific segment shall not be altered within the context of a specific ETWS warning event. This can be achieved e.g. by only including a segment of the ETWS Primary Notification message in the Paging Request Type 1 message if there is no other paging in the message.
In case a downlink AGCH message (e.g. Immediate Assignment) or a normal page needs to be sent during the ETWS warning period, the Page Mode IE in the Immediate Assignment (and in the normal page) has to be set to “Extended paging”. This will trigger the mobile stations to listen to an additional paging group where the Paging Request carrying the ETWS Primary Notification message is sent.
It should be noted that during an ongoing ETWS Primary Notification transmission, delivery of the primary notification message will 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.
2.3 Inclusion of ETWS Primary Notification in Paging Request message

The ETWS Primary Notification message is included within multiple instances of the existing 44.018 PAGING REQUEST TYPE 1 message (seen in Table 1 below). Paging Request Type 1 messages including (part of) the ETWS Primary Notification message are then sent on the CCCH, in each paging group, during the ETWS warning period. Note that the ETWS Primary Notification message is segmented into more than one Paging Request Type 1 message.

	IEI
	Information element
	Type / Reference
	Presence
	Format
	length

	
	L2 Pseudo Length
	L2 Pseudo Length
10.5.2.19
	M
	V
	 1

	
	RR management Protocol Discriminator
	Protocol Discriminator
10.2
	M
	V
	1/2

	
	Skip Indicator
	Skip Indicator
10.3.1
	M
	V
	1/2

	
	Paging Request Type 1 Message Type
	Message Type
10.4
	M
	V
	1

	
	Page Mode
	Page Mode
10.5.2.26
	M
	V
	½

	
	Channels Needed for Mobiles 1 and 2
	Channel Needed
10.5.2.8
	M
	V
	½

	
	Mobile Identity 1
	Mobile Identity
10.5.1.4
	M
	LV
	2-9

	17
	Mobile Identity 2
	Mobile Identity
10.5.1.4
	O
	TLV
	 3-10

	
	P1 Rest Octets
	P1 Rest Octets
10.5.2.23
	M
	V
	0-17


Table 1: TS 44.018 PAGING REQUEST TYPE 1 message content
When an ETWS Primary Notification message is to be sent out, the mandatory Mobile Identity 1 IE is set to “No Identity” (if no normal paging information is included in the message) and a segment of the actual ETWS Primary Notification message is then included in the P1 Rest Octets.

Since the BSS can send out new ETWS events to mobile stations at any time (e.g. when a new primary notification message becomes available during an ongoing ETWS alert notification period) it is important that when received segments are assembled there is a means for a mobile station to verify which segments belong to the same primary notification message and to determine the correct ordering of these segments. The Primary Notification Instance (PNI) identifies a segment as belonging to a given primary notification message, allowing a mobile station to uniquely determine the set of segments corresponding to that primary notification message. This information element will have the same value (0 or 1) for all segments belonging to the same ETWS Primary Notification message.
The inclusion of the ETWS Primary Notification message in the P1 Rest Octets is described in Table 2 below.
Since there would be somewhat less space left in the Paging Request Type 1 message in case it contains a regular page, the size of the ETWS Primary Notification segment that can be included in the message would then be smaller. That segment would thus need to be smaller during the whole ETWS warning period in order to allow that the mobile stations receive the segments in any order. As described earlier, one way to solve that is to not include any segment in the paging request message in the few cases where a regular page needs to be included.
	{ < P1 Rest Octets > ::=


{L I H < NLN(PCH) : bit (2) > < NLN status(PCH) : bit >}


{L I H < Priority1 ::= Priority >}


{L I H < Priority2 ::= Priority >}


{L | H < Group Call information >}


< Packet Page Indication 1 : {L | H} >


< Packet Page Indication 2 : {L | H} >


{ null | L 


-- Receiver compatible with earlier release


         | H
 

-- Additions in Release 6 :



{ 0 | 1




{ 00
< CELL_GLOBAL_COUNT:bit(2) >



| 01
< CELL_GLOBAL_COUNT:bit(2) >





< VSTK_RAND : bit (36) >




| 10
< Reduced_GCR : bit (28) >





< VSTK_RAND : bit (36) >




| 11
< CELL_GLOBAL_COUNT:bit(2) >





< Reduced_GCR : bit (28) >





< VSTK_RAND : bit (36) >




}



}



{ 0 | 1

-- MBMS parameters included 




{ 0
-- MBMS pre-notification



I 1
-- MBMS notification





<MBMS Notification 1 : < MBMS Channel Parameters IE > >}




{ 0
-- MBMS pre-notification




I 1
-- MBMS notification





<MBMS Notification 2 : { 0 | 1
< MBMS Channel Parameters IE > } > }





-- ‘0’indicates that the same MBMS Channel Parameters as for MBMS Notification 1 apply




{ 0 | 1 <MBMS Information> }



}


}


{ null | L 


-- Receiver compatible with earlier release


         | H


-- Additions in Release 7 :



{ 0 | 1 <AMR Config:bit(4)> }


}


{ null | L


-- Receiver compatible with earlier release


         | H


-- Additions in Release 8



< Priority Uplink Access : bit >



{ 0 | 1 < ETWS Primary Notification : < ETWS Primary Notification struct > > }

} 


< spare padding >;

} //
-- truncation according to sub-clause 8.9 is allowed, bits "L" assumed



	< Priority > ::= < bit (3) >;



	< Group Call information >

See sub-clause 9.1.21a



	<MBMS Information> ::=



-- Pre-notifications


< MBMS Sessions List : < MBMS Sessions List IE > >




-- Notifications: listed per MBMS Channel Parameters




-- 1) Notifications with same MBMS Channel Parameters as in Notification 1 or Notification 2


{ 0 




-- None


 | 1 { 0 | 1 } 
-- 0: same MBMS Channel Parameters as Notification 1. 




-- 1: same MBMS Channel Parameters as Notification 2



< MBMS Sessions List : < MBMS Sessions List IE > > 


}




-- 2) Notifications with specific MBMS Channels Parameters


{ 1
< MBMS Channel Parameters : < MBMS Channel Parameters IE > > 



< MBMS Sessions List : < MBMS Sessions List IE > > 


} ** 0 ;



	< ETWS Primary Notification struct> ::=



{0 

-- First segment of ETWS Primary Notification, number of segments included


< Total No Of Segments for ETWS Primary Notification : bit (4) >


| 1

-- Not first segment, segment number included


< Segment number : bit (4) >


}

< PNI: bit (1) >

-- identifier for segments belonging to one and the same ETWS PN message

< Length of segment : bit (7) >
-- length of segment in bits

< ETWS Primary Notification data : bit (val(Length of segment)) >;


Table 2: TS 44.018 P1 Rest Octets including ETWS Primary Notification, changes are highlighted
2.4 Delivery time

With the proposed coding in section 2.3, slightly more than 14 octets can be used for the actual ETWS Primary Notification message per paging request message. Since authentication information will most likely be included in the ETWS Primary Notification message, it can be assumed that its size will be approximately 50-55 octets. It would then need to be segmented into 4 paging request messages.
The delivery time for the ETWS Primary Notification message to the mobile stations in idle mode will then depend on the CCCH configuration, such as the setting of the BS_PA_MFRMS parameter. Table 3 below shows the delivery time (T) for different settings of the BS_PA_MFRMS parameter. The delivery time (T) is here counted from the point in time where the transmission starts on the CCCH (PCH) until all mobile stations in idle mode have been able to receive the full ETWS Primary Notification message. In order to include all mobile stations, it is calculated for the worst case, i.e. for the mobile that has to wait the longest time for its paging group. The delivery time is thus T = ‘the paging cycle duration’ + ‘the time needed to transmit 4 paging request messages (~125 ms)’.
In addition, time is of course required to build the ETWS Primary Notification message in the CBS and to transmit it to the BSS, which needs to direct the message to the correct cells.

	
	Paging cycle duration
	Delivery time (T)

	BS_PA_MFRMS = 2
	471 ms
	596 ms

	BS_PA_MFRMS = 3
	706 ms
	831 ms

	BS_PA_MFRMS = 4
	941 ms
	1066 ms

	BS_PA_MFRMS = 5
	1177 ms
	1302 ms

	BS_PA_MFRMS = 6
	1412 ms
	1537 ms

	BS_PA_MFRMS = 7
	1648 ms
	1773 ms

	BS_PA_MFRMS = 8
	1883 ms
	2008 ms

	BS_PA_MFRMS = 9
	2118 ms
	2243 ms


Table 3: Delivery time (T) with different BS_PA_MFRMS values. The ETWS Primary Notification is segmented into 4 Paging Request Type 1 messages. BS_AG_BLKS_RES = 0. One occasion of each paging group and of ETWS primary notification message are included.

The calculations above are done from the point in time when BSS has received the ETWS Primary Notification message and starts the transmission.
One paging cycle duration and one instance of the ETWS Primary Notification message (4 paging request messages) are included in the calculations, which are for the non-combined case (BS_CCCH_SDCCH_COMB = False) and for BS_AG_BLKS_RES = 0. In order to increase the probability that a mobile station receives the ETWS Primary Notification message, two occasions of the paging group and two sequential instances of ETWS Primary Notification should however be included in the calculations. In Table 4 the corresponding calculations, including two occasions of both the paging group and of the ETWS Primary Notification message, can therefore be seen.
	
	2 * Paging cycle duration
	Delivery time (T)

	BS_PA_MFRMS = 2
	942 ms
	1192 ms

	BS_PA_MFRMS = 3
	1412 ms
	1662 ms

	BS_PA_MFRMS = 4
	1882 ms
	2132 ms

	BS_PA_MFRMS = 5
	2354 ms
	2604 ms

	BS_PA_MFRMS = 6
	2824 ms
	3074 ms

	BS_PA_MFRMS = 7
	3296 ms
	3546 ms

	BS_PA_MFRMS = 8
	3766 ms
	4016 ms

	BS_PA_MFRMS = 9
	4236 ms
	4486 ms


Table 4: Delivery time (T) with different BS_PA_MFRMS values. The ETWS Primary Notification is segmented into 4 Paging Request Type 1 messages. BS_AG_BLKS_RES = 0. Two occasions of each paging group and two occasions of the ETWS primary notification message are included.
It can thus be noted that the ETWS Primary Notification message would be successfully received by all the mobile stations within 4 seconds for all BS_PA_MFRMS values below 8.

It shall however be noted that the calculated delivery times are for the mobile stations that have to wait the longest time for their paging group to appear. For most mobile stations the delivery time would thus be a lot shorter.

In case a normal paging message or a downlink AGCH message need to be sent on the CCCH in the affected cell during the ETWS warning period, a small increase in delivery time, in the area of ~40 ms, will be expected. During a warning period such normal paging messages and downlink AGCH messages would however typically be kept to a minimum and only be done for priority calls (e.g. emergency calls or calls to security forces).
3 ETWS Primary Notification delivery to MS in dedicated mode
3.1 Use of Application Information message
When BSS receives a request to transmit an ETWS warning from the CBS (or another server used for this purpose) an ETWS Primary Notification message must be sent with minimum delay to all mobile stations in the affected area. For mobile stations in dedicated mode, it is here proposed to include the ETWS Primary Notification message within the 44.018 APPLICATION INFORMATION message, sent on the main DCCH (FACCH).

To be able to include the ETWS Primary Notification message in the Application Information message, a new Application Protocol Data Unit (APDU) has to be defined and supported in the network and in the mobile station. The APDU ID information element identifies the particular protocol and associated application for an APDU. For ETWS the APDU ID information element is coded as shown in Table 7.
The actual ETWS Primary Notification message is included within the APDU Data IE of the Application Information message. 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 (as defined in 3GPP TS 44.006), i.e. there is no need for segmentation of the ETWS Primary Notification message.
On receiving the Application Information message in the mobile station, the receiving layer 3 entity shall deliver the message content to the identified local application where the message is decrypted and validated before the warning is displayed.
It can be assumed that a legacy mobile receiving an Application Information message containing an unknown APDU ID (ETWS) will discard the complete L3 message.
3.2 Conveying ETWS Primary Notification in Application Information message

The ETWS Primary Notification message is included in the existing 44.018 APPLICATION INFORMATION message (seen in Table 5 below). The Application Information message is sent on the main DCCH (FACCH) by the network and conveys the embedded ETWS Primary Notification message, included in Application Protocol Data Unit (APDU) Data information element, between the network and the mobile station.
The APDU ID information element identifies the protocol and the associated application. Therefore a new APDU ID has to be defined for the ETWS Primary Notification message, supported in the network and in the mobile station. This is further described in chapter ‎3.3.

The APDU Flags information element provides segmentation and control information for the associated APDU. As the ETWS Primary Notification message, including the authentication information, fits into a single Application Information message (maximum size 251 octets), segmentation will not be needed on application level.
The control information included in the APDU Flags information element is defined with respect to each application. For conveying of an ETWS Primary Notification message the C/R flag will be set to 0 (“Command or Final Response”) for the non-segmented APDU Data.
	IEI
	Information Element
	Type/Reference
	Presence
	Format
	Length

	
	RR management Protocol Discriminator
	Protocol discriminator
10.2
	M
	V
	1/2

	
	Skip Indicator
	Skip Indicator
10.3.1
	M
	V
	1/2

	
	Application Information message type
	Message type
10.4
	M
	V
	1

	
	APDU ID
	APDU ID
10.5.2.48
	M
	V
	1/2

	
	APDU Flags
	APDU Flags
10.5.2.49
	M
	V
	1/2

	
	APDU Data 
	APDU Data 
10.5.2.50
	M
	LV
	2 to N


Table 5: TS 44.018 APPLICATION INFORMATION message content
3.3 APDU ID information element
The APDU ID information element identifies the particular protocol and its associated application for an APDU as seen in Table 6. Until today only one APDU ID protocol/application is defined; the RRLP protocol and the associated LCS application (seen in Table 7).
It is here proposed to update the APDU ID IE with a new Protocol Identifier for ETWS, value 0001, as valid for ETWS Primary Notification. The new Protocol Identifier is seen in Table 7.
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	APDU ID IEI
	Protocol identifier
	octet 1


Table 6: APDU ID information element

	Protocol identifier (octet 1)

Bits

Protocol / Application

4 3 2 1

0 0 0 0

RRLP (3GPP TS 44.031)/ LCS

0 0 0 1

ETWS (3GPP TS 23.041)
0 0 1 0
to

reserved for future use
1 1 1 1




Table 7: APDU ID information element format, changes are highlighted
3.4 Priority handling of Application Information message

The datalink layer provides the capability to assign a priority to any message transferred downlink in dedicated mode on SAPI 0 with multiframe operation. The available message priorities defined in 3GPP TS 44.006 are "high", "normal" and "low". Messages assigned a "high" priority are enabled to preempt, in the data link layer, all preceding untransmitted and partially transmitted messages assigned a "low" priority that are using the same data link connection (same SAPI and logical channel).

44.018 APPLICATION INFORMATION is today defined as a “low” priority message (ref 44.018, table 3.1.6.1), i.e. the message sending can be preempted (and discarded) by a number of “high” priority assigned RR messages such as Assignment Command, Handover Command, Channel Release, Partial Release, Additional Assignment and Configuration Change Command. 








    In order to avoid preemption of an Application Information message carrying an ETWS Primary Notification message, the message has to be assigned at least a “normal” priority. However, to be able to pre-empt an ongoing Application Information procedure carrying an LCS procedure, the Application Information message (carrying the ETWS Notification) needs to be assigned a “high” priority message.
Please note that an Application Information message not carrying an ETWS Primary Notification message (LCS application) will still be assigned as a “low” priority message.
3.5 Delivery time of ETWS Primary Notification message

As specified in 3GPP TS 22.168, a primary notification message shall be delivered within 4 seconds to all mobile stations located in the Notification Area. The delivery time is calculated from the point when the warning notification is received by the PLMN operator to the point of time when the primary notification message is successfully delivered to the mobile station.
According to earlier assumptions, the size of the ETWS Primary Notification message (including authentication information) will be approximately 50-55 octets. Mandatory IEs in the Application Information message requires another 5 octets. Assuming that each FACCH frame carries 20 octets of payload, the network would need to send three FACCH blocks to complete the Application Information message conveying the ETWS Primary Notification message. With a typical value for T200 of 140 ms (maximum waiting time for FACCH block acknowledgement), it should be feasible to deliver the primary notification message, taking one retransmission per frame into account, within a second (e.g. assuming no FACCH block errors one FACCH block is sent and acknowledged every 140 ms which means three FACCH blocks will take 420 ms and with each FACCH block being re-transmitted once this solution will still ensure delivery of the ETWS Primary Notification message within 1 sec). Within 4 seconds there is sufficient time for multiple re-transmissions of any given FACCH block.
The scenario is even improved if repeated FACCH is supported.
4 ETWS Primary Notification delivery to MS in packet transfer mode
4.1 Background to revised proposal
The proposal presented at the GERAN#40 meeting was based on moving the ETWS capable mobile station in packet transfer mode from the packet traffic channel to the paging subchannel on CCCH where the mobile station is expected to acquire the ETWS Primary Notification message from the 44.018 PAGING REQUEST TYPE 1 message. At the meeting a few comments were raised questioning the proposed solution of forcing a mobile station to leave an ongoing packet data session even though an emergency situation is prevailing.
Below an alternative proposal is presented, based on introducing a new RLC/MAC control message, distributed on the PACCH.
4.2 New Control message on PACCH

The new message is defined as message type ETWS Notification and it is classified as a distribution message sent on the PACCH (or PCCCH) from the network to the mobile stations. The new message carries a segment of the complete ETWS Primary Notification message as the size of the primary notification message is expected to be too large to fit into a single ETWS Notification message. The message also contains the mandatory IE, Page Mode. The new message is depicted in Table 8 below.
	< ETWS Notification message content > ::=


< PAGE_MODE : bit (2) >

               {{0 
-- First segment of ETWS Primary Notification, number of segments included


< Total No Of Segments for ETWS Primary Notification : bit (4) >


| 1
-- Not first segment, segment number included


< Segment number : bit (4) >


}

< PNI : bit (1) >

-- identifier for segments belonging to one and the same ETWS PN message


< Length of segment : bit (7) >
-- length of segment in bits

< ETWS Primary Notification data : bit (val(Length of segment)) >

< padding bits > }
               ! < Distribution part error : bit (*) = < no string > > ;




Table 8: TS 44.060 ETWS NOTIFICATION message content
The new 44.060 ETWS NOTIFICATION message is sent on all control channels associated with a packet transfer, PACCH, to mobile stations in packet transfer mode within the Notification Area. Consequently all mobiles having a TBF on the same PDCH will be reached by the same ETWS Notification message.

On receiving the ETWS Notification message in the ETWS capable mobile station, the receiving layer 3 entity shall assemble all segments of the primary notification before the complete message content is delivered to the application level. In the application level of the mobile station the primary notification message is decrypted and validated before the user is alerted.
After the mobile station has successfully received the ETWS Primary Notification message the mobile station may return to the interrupted packet data session(s) if legacy requirements for resuming TBFs are fulfilled.
4.3 Use of new ETWS Notification message

It can be assumed that the size of the ETWS Primary Notification message, including authentication information, will be approximately 50-55 octets. It means that the new ETWS Notification message must have means to split the primary notification message into segments.

The size of a downlink RLC data block for channel coding scheme CS-1 or MCS-0 is specified to 22 octets. The optional header field in the RLC/MAC control block requires 2 octets if extended RLC/MAC control message segmentation is needed. The size of the Message type field (6 bits) and the mandatory IE Page Mode (2 bits) reduces the payload size to 19 octets. Specified fields in the ETWS Notification message such as ETWS Primary Notification, Segment number etc reduces the size of the message payload with another 2 octets.

Consequently the payload size of the new ETWS Notification message is 17 octets per RLC/MAC control block, which means that the ETWS Primary Notification message has to be segmented into more than two RLC/MAC control blocks, using the extended RLC/MAC control message segmentation mechanism.

With a maximum payload size of 17 octets per RLC/MAC control block, the primary notification message (assuming a size of 55 octets) has to be split into four RLC/MAC control blocks.

The mandatory Page Mode IE is set to “normal paging” as it really has no functional meaning for the interpretation of the message in the mobile station.
It can be assumed that a legacy mobile receiving an unknown RLC/MAC control message (as the proposed ETWS Notification message will be interpreted) will simply discard the complete L3 message.
4.4 Delivery time of ETWS Notification message

Since the ETWS Primary Notification message is estimated to a size of 55 octets and the payload size in each RLC/MAC control block is maximum 17 octets, the ETWS Primary Notification message needs to be segmented into four consecutive RLC/MAC control blocks to complete the ETWS Notification message.
Assuming a delivery time of 20 ms per radio block and a 20 ms delay on the TDM based Abis plus 10 ms average delay in the PCU, the delivery time for the complete ETWS Primary Notification message, taking one retransmission per radio block into account, is 190 ms.
For robustness reason, transmission of the ETWS Notification message can be further repeated for a configurable number of times. An appropriate time gap of at least 2-3 radio blocks between the repetitions should be considered to avoid for example dropping of TBFs in legacy mobile stations.
In addition to above, time is of course required to build the ETWS Primary Notification message in the CBS and to transmit the message to BSS, which also need to build and direct the ETWS Primary Notification message to concerned cells and mobile stations.
5 Discussion and conclusions
A key issue when introducing support for ETWS is the actual delivery time for the ETWS Primary Notification message. The warning message must be delivered as fast as possible in order to reach users in time before the disaster takes place.
It is here proposed to:

· Deliver the ETWS Primary Notification message to mobile stations in idle mode with 44.018 PAGING REQUEST TYPE 1 message. The combination of the two IEs/fields Page Mode with value “same as before” and ETWS Primary Notification, the latter included in the IE P1 Rest Octets, the ETWS capable mobile station will enter non-DRX mode in order to receive the complete ETWS Primary Notification message.
· Include support for transfer of ETWS Primary Notification in the 44.018 APPLICATION INFORMATION message in purpose to reach mobile stations in dedicated mode. The delivery time for the ETWS Primary Notification message with this method is estimated to less than one second.
· With use of new control message 44.060 ETWS NOTIFICATION, transfer the ETWS Primary Notification message to mobile stations in packet transfer mode. With a dedicated message as the ETWS Notification message, the ETWS Primary Notification message can be delivered to mobile stations within 200 ms.
It should be noted that during an ongoing ETWS Primary Notification transmission, delivery of the primary notification message will 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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