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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope
The present document is a temporary architectural solution placeholder for Earthquake and Tsunami Warning System (ETWS). This document is to present various architecture and function approaches for 3GPP networks (i.e. GERAN, UTRAN, and LTE) based on the ETWS requirements described in TS 22.168 [2].
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]
3GPP TR 21.905: "3G Vocabulary".

[2]
3GPP TS 22.168: "Earthquake and Tsunami Warning System (ETWS) Requirements; Stage 1".
[3]
3GPP TS 23.041: "Technical realization of Cell Broadcast Service (CBS)".
[4]
3GPP TS 25.331: "RRC Protocol Specification".
[5]
3GPP TR 25.925: "Radio Interface for Broadcast/Multicast Services".
[6]
3GPP TR 25.419: "UTRAN Iu interface: Service Area Broadcast Protocol SABP".
[7]
3GPP TS 23.246: "Multimedia Broadcast/Multicast Service (MBMS); Architecture and functional description".
3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].
Primary Notification: is information which is used specifically in Earthquake and Tsunami Warning System in order to notify users about the most urgent event in seconds rather than minutes, such as imminent occurrence of Earthquake. 

Secondary Notification: is information which is used specifically in Earthquake and Tsunami Warning System in order to notify users supplementary information that is of lesser urgency such as instructions on what to do / where to get help, for example, map to refuge facilities, time table of food distribution .These information, in general, would be issued by local government. 
3.2
Symbols

For the purposes of the present document, the following symbols apply:
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].
4
Overview of ETWS
4.1
General
4.2
Technical requirements

The following technical requirements are identified:

-
The primary Notification shall be delivered within 4 seconds from the presentation of the information to the PLMN to the UE in the Notification Area. This may require the introduction of additional capabilities to current messaging services
-
Based on the geographical information indicated by the Warning Notification Provider, the network operator shall have the capability to select the Notification Areas on their network configuration such as distribution of cells, Node Bs, and RNCs.  At least NodeB level granularity shall be achieved.

-
Primary Notification shall support at least three types of emergency indications: Earthquake, Tsunami, and Testing.

-
Primary Notification and Secondary Notification shall support indications of UE behaviour. Specification on the number of UE behaviours and types of UE behaviour is FFS.
-
A security mechanism shall be provided to mitigate threats of duplicate or false ETWS messages.
-
The solution shall attempt to minimize the impact to the UE battery life
4.3
Architectural considerations
Following architectural considerations are identified:

-
Network operator may deploy multiple radio access technologies e.g. both GERAN and UTRAN or LTE and UTRAN; consequently, the consideration is how the warning notification can be sent to users with different messaging service centres (e.g. CBC for CBS and BM-SC for MBMS).
5
Alternative 1: CBS with IMSI paging
5.1
General
This clause describes the ETWS architecture using CBS (TS23.041 [3]). The intention is not to cause any architectural impact to the network and the UE. Protocol level impact may be expected, in which ETWS specific indications shall be provided.   The following solution applies to idle-mode UE only.  
Editor’s Note: A solution for Active-mode UE will be studied.
The solution applies to GERAN, UTRAN, and EUTRAN.

The present section however describes in detail the applicability to the UTRAN case.


[image: image3]Figure 5.1.1:  Overview of CBS architecture on UMTS
-
The functionality of CBE and the capability of CBE-CBC interface are outside the scope of the 3GPP specification.
-
The cell broadcast center (CBC) is part of the core network and connected to a routing node e.g. a 3G SGSN via the Bc reference point.

-
Based on this architecture and on the the current requirements for cell broadcast, the core network elements such MSC, VLR, HLR etc are not involved in the service delivery.
5.2
Description
5.2.1
Solution for Idle-Mode UE

For idle mode UEs, the function and protocol specifications are based on the mechanism described in TS23.041 [3].  In addition, an enhancement of the RNC capability to use PAGING TYPE1 as the Primary Notification is presented below. For Secondary Notification, Cell Broadcast is used.  

In this solution, it is proposed to reuse the existing paging message on the radio accesses, by using the unique MCC+MNC combination [MCC=901, MNC=08]. The combination [MCC=901, MNC=08] is currently reserved for 3GPP use, therefore it can be assured that no mobiles exist with IMSIs starting with MCC=901, MNC=08.

ETWS-enabled mobiles would "understand" IMSIs starting with [MCC=901, MNC=08] and would react to it accordingly.  The remaining part of the IMSI (i.e. the "MSIN" part), can be used to convey more data to the EWTS-enabled mobiles.  This allows having no impact to the over-the-air protocols, which do not need to be modified, and minimizing the impact to the battery life of the UE.


[image: image4]
Figure 5.2.1 Enhanced CBS procedure
1.
CBC shall initiate the procedure by sending a WRITE-REPLACE message to the RNC. The message shall included Disaster Type, earthquake or tsunami. The message may include additional information in the Broadcast Message Content field. 
2.
According to TS23.041[3], functionality of RNC for CBS control is "Scheduling of CBS messages on the CBS related radio resources". In detail, modification of system information which is higher-level scheduling information (TR25.925 [5]) including the change indication of CTCH data allocation on FACH and SCCPCH triggers RNC to send PAGING TYPE 1 message to the UE for CBS related radio resources control. In addition, upon the reception of WRITE-REPLACE message, the PAGING TYPE 1 message includes an IMSI starting with [MCC=901, MNC=08] and coded according to the type of emergency (earthquake, tsunami or testing) the alerts refer to. The MSIN part of the IMSI may contain additional information (see section 5.2.2.3) based on the content of the Broadcast Message Content field.  How this ETWS indication is secured is FFS.
3.
The RNC sends a BMC SCHEDULE MESSAGE to provide DRX information of cell broadcast data at the UE. 

4.
The RNC sends a BMC CBS MESSAGE which carries the actual cell broadcast data. 

5.
The RNC sends a BMC REPORT-SUCCESS in return of Write-Replace.

5.2.2
Suggested Information Elements

5.2.2.1 General

This clause describes a description of the information elements used in the delivery of ETWS primary / secondary notifications.  These are further specified in Stage 3.
5.2.2.2 WRITE-REPLACE

Information elements of WRITE-REPLACE (TS25.419[6]) with additional information element of Disaster Type are presented below.
Table 5.2.2.2: Contents of WRITE-REPLACE

	PARAMETER
	PRESENCE

	Message Type
	M

	Message Identifier
	M

	New Serial Number
	M

	Old Serial Number
	O

	Service Areas List
	M

	Category
	O

	Repetition Period
	M

	Number of Broadcasts Requested
	M

	Data Coding Scheme
	M

	Broadcast Message Content
	M

	Disaster Type
	O


Disaster Type represents the type of disaster, and for ETWS type of "earthquake" and "tsunami" shall be supported.
5.2.2.3 PAGING TYPE 1 for Primary Notification

The iInformation elements of PAGING TYPE1 (TS25.331[4]) contains an IMSI starting with [MCC=901, MNC=08].:
The MSIN part of the IMSI contains ten digits (in BCD format) and therefore can be used to code various additional pieces of information, for example:

· A regional indicator, to allow future extensions in the coding semantic, should new requirements occur at a later stage

· The expected behaviour of the mobile device (e.g. emit a sound at reception of primary information, vibrate at reception of secondary information, etc)

· The type of emergency (e.g. tsunami, earthquake)

· Location of the supplementary information (e.g. "CBS", plus CBS channel number, or "MBMS", etc)

· Additional room to provide an identifier to the alert, e.g. to prevent duplication. This particular aspect relates to security implications of ETWS, which are expected to be addressed by SA3

The following two figures pictorially illustrate examples of the usage of IMSI starting with the 901-08 combination

Figure 5.2.2.3.1 shows the more general case of IMSIs starting with MCC=901, MNC=08. This is a generic depiction that shows how some potential flexibility exists in the construction of the “further details”

Figure 5.2.2.3.2 shows an example of usage of IMSIs starting with MCC=901, MNC=08, in line with the above description
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Figure 5.2.2.3.1: Usage of MCC=901, MNC=08 for ETWS – example of "generic" coding 
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Figure 5.2.2.3.2: Usage of MCC=901, MNC=08 for ETWS –example of coding of the further details

For Secondary Notification, as it is stated in TS22.168[2], there is a requirement that network shall be able to indicate UE behaviour for Primary Notification and Secondary Notification. On the regard of Primary Notification, it is possible to indicate so by utilizing the information value included in PAGING TYPE1 described above. 

5.2.2.4 CBS Message for Secondary Notification

For Secondary Notification (CBS Message), the Message Code in Serial Number is used as shown below (see TS23.041[3]). With this proposal there will be no network architecture enhancement, but this only introduces additional usage of Message Code.
	Octet 1
	Octet 2

	7
	6
	5
	4
	3
	2
	1
	0
	7
	6
	5
	4
	3
	2
	1
	0

	GS
	Message Code
	Update Number


Figure 5.2.2.4.1: Contents of Serial Number

Although it is under the responsibility of CT1 to specify parameter of Serial Number, to capture the concrete idea, following is the example contents of Serial Number.
Table5.2.2.4.1: Information Value of Message Code for indication of UE behaviour
	Message Code 

(Octet1 bit5 and Octet1 bit4)
	UE behaviour

	00
	Normal

	01
	Display content of message in the foreground

	10
	Ring a buzzer

	11
	Display content of message in the foreground and ring a buzzer


5.3
Summary
5.3.1
Evaluation

This solution is evaluated as follows:
Table 5.3.1.1: Solution evaluation on enhanced CBS
	ETWS Requirements
	Description
	Meet Requirement?
	Comments

	1 Duration of delivery time
	Primary Notification delivery time is less than 4 seconds.
	Yes
	

	2 Granularity of the distribution
	Granularity of broadcast area coincides with granularity of cell sites
	Yes
	

	3 Information element

	It is possible to distinguish between Primary Notification for earthquake and tsunami with value included in Paging Type1. 


	Yes
	For Secondary Notification, it may be possible by allocating new CBS Message ID for ETWS.

Specification of ETWS specific Message ID is required to satisfy SA1 requirement.

Specification on this point is FFS.

	
	It is possible to distinguish ETWS message from others using sender information e.g. Message ID.
	Yes
	When using Cell Broad Cast and Message ID assigned to warning notification can be recognized by UE, then the ETWS is distinguishable within CBS messages. 



	
	Primary Notification is possible to indicate UE behaviour for earthquake and tsunami with value included in Paging Type1.

Secondary Notification is possible to indicate UE behaviour for earthquake and tsunami with value included in Serial Number.
	Yes
	

	4. Active Mode
	
	FFS
	Note:  This row will be filled after SA1 provides the requirements.


6
Alternative 2: E-MBMS
6.1
General

This clause describes the ETWS architecture using E-MBMS (TS23.246 [7]). The intention of this architecture alternative is not to give any architectural impact to the network and the UE. [image: image7.emf] 
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Figure 6.1.1: eMBMS architecture for EPS
NOTE:
The eBM-SC uses both MBMS Bearers (over SGmb/SGi-mb) and EPS Bearers (over SGi).

6.2
Description
6.2.1 
Alternative 2-1 – Pure eMBMS

6.2.1.1
General

In this alternative, ETWS primary / secondary notifications are sent as MBMS data, as described in TS23.246 [7].
6.2.1.2
Description

The function and protocol specifications are described in TS23.246 [7].
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Figure 6.2.1.2.1: eMBMS Session Start procedure for E-UTRAN

1.
eBM-SC sends a Session Start Request message to MBMS2 to indicate the impending start of the transmission and to provide the session attributes (QoS, MBMS service Area, Session identifier, estimated session duration). The list of session attributes is FFS.

2.
The MBMS2 responds with a Session Start Response message with information for eBM-SC to send MBMS data to the MBMS2.

3.
The MBMS2 stores the session attributes and allocates a transport network IP multicast address for this session and sends a Session Start Request (session attributes, including IP Multicast Address) message to MBMS1.

4.
The MBMS1 stores the session attributes and responds to the MBMS2.

5.
The MBMS1 sends a Session Start Request message to E-UTRAN.

Editor's Note:  It is FFS whether MBMS1 can send Session Start to all E-UTRAN nodes controlled by that MBMS 1 and rely on E-UTRAN to perform Service Area filtering.

6.
The E-UTRAN responds the MBMS1 to confirm the reception of the Session Start Request message.

Editor's Note:  The order of step 7 and step 8 is ffs.

7.
The eNodeBs send IP multicast Join message to the received user plane IP multicast address allocated by the MBMS2.

Editor's Note:  It is FFS at what time the eNodeB performs Join after receiving Session Start Request message.

8.
The E-UTRAN establishes the necessary radio resources for the transfer of MBMS data to the interested UEs. RAN resource set up can be scheduled according to the time to MBMS data transfer parameter.

9.
The eBM-SC starts sending the ETWS primary / secondary notification as MBMS data.
10.
MBMS2 function receives ETWS primary / secondary notification as MBMS data and may add synchronization information (ffs at this stage). MBMS2 sends the ETWS primary / secondary notification as MBMS data using IP multicast towards all joined eNBs.
6.2.2
Alternative 2:  Primary Notification in Session Start

6.2.2.1
General

In this alternative, ETWS Primary notification is sent in Session Start message and Secondary notification is sent as MBMS data.

6.2.2.2
Architecture Details

The function and protocol specifications are described in TS23.246 [7].
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Figure 6.2.2.2.1: eMBMS Session Start procedure for E-UTRAN

1.
eBM-SC sends a ETWS Primary Notification indicator in Session Start Request message to MBMS2 to indicate the impending start of the transmission and to provide the session attributes (QoS, MBMS service Area, Session identifier, estimated session duration). The list of session attributes is FFS.

2.
The MBMS2 responds with a Session Start Response message with information for eBM-SC to send MBMS data to the MBMS2.

3.
The MBMS2 stores the session attributes and allocates a transport network IP multicast address for this session and sends a ETWS primary notification indicator in Session Start Request (session attributes, including IP Multicast Address) message to MBMS1.

4.
The MBMS1 stores the session attributes and responds to the MBMS2.

5.
The MBMS1 sends a ETWS Primary notification indicator in Session Start Request message to E-UTRAN.

6.
The E-UTRAN responds the MBMS1 to confirm the reception of the Session Start Request message.

7.
The eNodeBs send IP multicast Join message to the received user plane IP multicast address allocated by the MBMS2.

8.
The E-UTRAN establishes the necessary radio resources for the transfer of MBMS data to the interested UEs. RAN resource set up can be scheduled according to the time to MBMS data transfer parameter.  Primary Notification is sent from eNB to the UE during this procedure [FFS].  How this will be secured is FFS.
9.
The eBM-SC starts sending the ETWS secondary notification as MBMS data.

10.
MBMS2 function receives ETWS secondary notification as MBMS data and may add synchronization information (ffs at this stage). MBMS2 sends the ETWS secondary notification as MBMS data using IP multicast towards all joined eNBs.

6.3
Summary
For E-MBMS, Alternative 2 is preferable to alternative 1, because with this approach Primary notification can be sent to the UE faster than sending Primary Notification as MBMS message.

E-MBMS alternative will be applicable to EUTRAN access only.
7
Alternative 3: MBMS
8
Conclusion
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