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Abstract of the contribution: This paper presents a solution approach with enhanced CBS.
1. Discussion
The requirement on ETWS message delivery time is 4 seconds as clearly stated in TS22.168. 
Referring to delivery time analysis included in TR22.968, NTT DoCoMo Research Lab has done a investigation and concluded that with existing CBS, it takes about 8.4 seconds to deliver a message. 
Therefore, current CBS requires enhancement to satisfy the most important requirement for ETWS. 
Figure 1 Long duration of message delivery with existing CBS
The most feasible solution that we would like to propose is to use Paging Type 1 for Primary Notification. In principle with this solution approach, it requires the additional information element to PAGING TYPE1 message. For Secondary Notification, BMC CBS Message is used. 

[image: image1]
Figure 2 Enhanced CBS procedure
Although specification on information element allocation for SABP communication is under the responsibility of RAN3, to capture the concrete image of solution approach, additional information elements to WRITE-REPLACE are presented below.
	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


Table 1 Contents of WRITE-REPLACE
-
Disaster Type represents the type of disaster, and for ETWS, type of "earthquake" and "tsunami" shall be supported.
Although it is under the responsibility of RAN2 to specify protocol enhancement, to capture the concrete idea of enhancement, following is the contents of PAGING TYPE1 (TS25.331) with additional information element.

	Information Element/Group name
	Need

	Message Type
	MP

	UE Information elements
	

	Paging record list
	OP

	>Paging record
	MP

	Other information elements
	

	BCCH modification info
	OP

	Disaster Type
	OP


Table 2 Contents of PAGING TYPE1
-
Disaster Type represents the type of disaster, and for ETWS, type of "earthquake" and "tsunami" shall be supported.
As it is stated in TS22.168, 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. For Secondary Notification (CBS Message), our proposal is to use information element of Serial Number; more specifically, Message Code as shown below. With this proposal there will be no network architecture enhancement, but only this 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 3 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 contents of Serial Number (TS23.401) t.

	Message Code 

(Octet 1 bit5 and Octet 1 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


Figure 4 Information Value of UE behaviour
2. Proposal

Following texts are proposed to be incorporated into TR
=============================== Start of 1st Modification ===============================

6
UMTS aspect of ETWS

[...]
6.2
ETWS with CBS

[...]
6.2.x
Architecture Alternative 2 - enhanced CBS 

6.2.x.1
General

In this alternative, ETWS primary notification is sent in Paging, and the paging remotely activates CBS.  Secondary notification is then sent as CBS message.
6.2.x.2
Architecture Details
The function and protocol specifications are based on the mechanism in TS23.041 [3]. In addition, enhancement of RNC capability to use PAGING TYPE1 as Primary Notification is presented below. For Secondary Notification, CBS Message is used. 
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Figure 6.2.2.2 Enhanced CBS procedure
1.
CBC shall initiate the procedure by sending a WRITE-REPLACE message to the RNC. The message included Disaster Type, earthquake or tsunami.
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 [6]) 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 and it includes Disaster Type, PAGING TYPE1 message shall be used as Primary Notification and includes Disaster Type of earthquake or tsunami.
3.
RNC sends BMC Schedule Message to provide information for support of Discontinuous Reception (DRX) of cell broadcast data at the UE. 

4.
RNC sends BMC CBS Message which carries the actual cell broadcast data. 

5.
RNC sends BMC Report-Success in return of Write-Replace.
Information elements of WRITE-REPLACE (TS25.419[7]) with additional information element of Disaster Type are presented below.
	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


Table 6.2.2.2a Contents of WRITE-REPLACE
-
Disaster Type represents the type of disaster, and for ETWS type of "earthquake" and "tsunami" shall be supported.
Information elements of PAGING TYPE1 (TS25.331[5]) with additional information element of Disaster Type are presented below.

	Information Element/Group name
	Need

	Message Type
	MP

	UE Information elements
	

	Paging record list
	OP

	>Paging record
	MP

	Other information elements
	

	BCCH modification info
	OP

	Disaster Type
	OP


Table 6.2.2.2b Contents of PAGING TYPE1 with enhanced CBS
-
Disaster Type represents the type of disaster, and for ETWS, type of "earthquake" and "tsunami" shall be supported.
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. For Secondary Notification (CBS Message), the Message Code in Serial Number is used as shown below (see TS23.401[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 3 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 contents of Serial Number.
	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


Figure 4 Information Value of Message Code (Octet5 bit5 and Octet1 bit4) for indication of UE behaviour
6.2.x.3
Architecture Evaluation

	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
	


Table 6.2.2.3: Solution evaluation on enhanced CBS
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