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1
Introduction
The ETWS secondary notification, which contains important information of epicentre of earthquake and/or tsunami, magnitude of the earthquake, location of shelter, food distribution centre, maps, etc is broadcasted, and UEs in CELL_FACH state, and CELL_DCH state  don’t receive broadcast in CELL_FACH, and CELL_DCH; and miss this very important information. Furthermore, UEs in CELL_FACH, and CELL_DCH even don’t know there is going to be broadcast of ETWS secondary notification or not. Even though UEs in Idle mode, URA_PCH, and CELL_PCH are capable of receiving ETWS secondary notification through broadcast; however, upon reception of ‘ETWS information’, some smartphones backlight turns on, and application with buffered data for uplink, initiate the procedure to send the data in uplink, and move away from Idle mode, URA_PCH, and CELL_PCH, and miss this important ETWS secondary notification. This concern was raised in RAN2 meeting #80 [1], and RAN2 meeting #81 [2], and small part of this concern was addressed in RAN2 meeting# 81[3]. However, solution in [3] has some restrictions:

· It applies only for UE in Idle mode.

· There is no direct indication to UEs that there is ETWS Secondary info being broadcasted, therefore workaround of ETWS Information, and BCCH modification info in PAGING TYPE 1 has been suggested.
· If UE is unable to read SIB3, and condition to lift the restrictions are not met, then after waiting long enough, UE adopts its recovery/failure procedure to exit from such situation.

· It doesn’t address the reception of ETWS secondary notification in CELL_FACH, and CELL_DCH.
Even though the user gets the information of earthquake and/or tsunami through ‘ETWS Information’, however, for the user the next important information to know is about the epicentre of earthquake and/or tsunami, and severity of earthquake and/or tsunami. This discussion paper proposes to address the reception of important ETWS information of epicentre of earthquake and/or tsunami, and magnitude of earthquake, etc, for the UEs in Idle mode, URA_PCH, CELL_PCH, CELL_FACH, and CELL_DCH. 
2
Background
If there is imminent threat of earthquake and/or tsunami or earthquake and/or tsunami has just occurred, UEs in the notification area are informed about the earthquake and/or tsunami through ‘ETWS Information’ in the RRC messages PAGING TYPE1, SYSTEM INFORMATION CHANGE INDICATION, and ETWS PRIMARY NOTIFICATION WITH SECURITY. Through ETWS Information user gets the information that whether warning is about earthquake or tsunami or earthquake and tsunami. Upon reception of ETWS Information, the next important information to matter for the user is where the earthquake and/or tsunami has occurred, and what is its severity or even earthquake and/or tsunami has occurred or this is warning.  The ETWS secondary notification which also contains the information of epicentre, and magnitude, etc, is broadcasted in notification area through CTCH. As the UEs in CELL_FACH, and CELL_DCH don’t receive broadcast, hence users miss the important information of epicentre, and magnitude of the earthquake. Similarly, UEs in idle mode, URA_PCH, and CELL_PCH could miss this important information of epicentre, and magnitude of earthquake due to the reasons explained in the introduction section above.
In here, 3 different options are discussed, and by adopting any of the option (or parts of the options), users could get the important ETWS information of epicentre of earthquake and/or tsunami, and magnitude of earthquake.

Option 1:

 It is proposed that an additional IE is included in the WRITE-REPLACE message, which contains the important information of ETWS epicentre, and magnitude of earthquake, etc. Upon detection of this IE in WRITE-REPLACE message, RNC indicates to the UEs in Idle mode, URA_PCH, CELL_PCH, CELL_FACH by introducing new IE ‘ETWS epicentre and magnitude indication’ or similar IE, in the messages PAGING TYPE 1, and SYSTEM INFORMATION CHANGE INDICATION. RNC inserts the information of ETWS epicentre, and magnitude through new IE ‘ETWS epicentre and magnitude information’ or similar IE, in the existing RRC message ETWS PRIMARY NOTIFICATION WITH SECURITY sent over CCCH, and DCCH. If required, new RRC message could be introduced for this purpose.
Once the UE in Idle mode or in CELL_PCH or in URA_PCH has received  ‘ETWS epicentre and magnitude indication’ , the UE will refrain from sending the PS data in uplink until UE has completely received ETWS epicentre and magnitude information through ETWS PRIMARYNOTIFICATION WITH SECURITY sent over CCCH and  ETWS secondary notification information  sent as broadcast over CTCH (the presence of ETWS epicentre and magnitude indication IE could imply presence of ETWS secondary notification over CTCH or to introduce flexibility, the presence / absence  of ETWS secondary notification over CTCH could be indicated separately).  However, UE is not restricted to make or receive CS call during the reception of ETWS epicentre and magnitude information and/or ETWS secondary notification information through CTCH (broadcast).
Users in CELL_DCH receive ETWS epicentre, and magnitude information through ETWS PRIMARY NOTIFICATION WITH SECURITY, in a similar way users receive ETWS information in CELL_DCH.
Through this option, all the UEs in the cell, including UEs in CELL_FACH, and CELL_DCH, receive ETWS important information of epicentre, and magnitude. Otherwise, this important information would have been missed by all the UEs in the cell.
Proposal 1 
A new IE ‘ETWS epicentre and magnitude indication’ or similar IE is introduced in the RRC messages PAGING TYPE 1, SYSTEM INFORMATION CHANGE INDICATION. Furthermore, new IE ‘ETWS epicentre and magnitude information’ or similar IE is introduced in the RRC message ETWS PRIMARY NOTIFICATION WITH SECURITY sent over CCCH and DCCH.  Alternately, another RRC message could be introduced which carry IE ‘ETWS epicentre and magnitude information’ over CCCH.
Option 2:

In this option, rather than indicating to the UEs in the idle mode, CELL_PCH, URA_PCH or CELL_FACH about the important ETWS information of epicentre and magnitude, the information of ETWS epicentre and magnitude is sent to UEs in RRC messages PAGING TYPE 1, and SYSTEM INFORMATION CHANGE INDICATION through new IE ‘ETWS epicentre and magnitude information’ or similar IE. 
UEs in CELL_DCH receive important ETWS information of epicentre and magnitude in RRC message ETWS PRIMARY NOTIFICATION WITH SECURITY through new IE ‘ETWS epicentre and magnitude information’ or similar IE.
Through this option not only all the UEs in the cell receive ‘ETWS Information’ within 4 seconds, but all UEs also receive important ETWS information of epicentre and magnitude within 4 seconds as well through the same RRC message. If there is no any other information to go into ETWS secondary notification, then there is no need to broadcast the ETWS secondary notification over the CTCH, and all the ETWS related information is received by UE through one RRC message.
If ETWS secondary notification is also broadcasted in this option, then it could be handled in similar fashion as suggested in option 1.

Proposal 2
A new IE ‘ETWS epicentre and magnitude information ’ or similar IE is introduced in the RRC message PAGING TYPE 1, SYSTEM INFORMATION CHANGE INDICATION, and ETWS PRIMARY NOTIFICATION WITH SECURITY.
Option 3:

If there is no dedicated IE containing information of epicentre and magnitude in the WRITE-REPACE message, RNC upon reception of WRITE-REPLACE message checks presence/absence of IE  Broadcast Message Content Validity Indicator, and if this IE is absent in the WRITE-REPLACE message, RNC deduces that ETWS Secondary notification is present in the WRITE-REPLACE message. When RNC detects the presence of ETWS secondary notification in the WRITE-REPLACE message, RNC indicates in the PAGING TYPE 1, in SYSTEM INFORMATION CHANGE INDICATION, and in the ETWS PRIMARY NOTIFICATION WITH SECURITY  by introducing new IE ‘ETWS Secondary info indication’. When UEs in idle mode, URA_PCH, and  in CELL_PCH detect the IE ‘ETWS Secondary info indication’ know that ETWS secondary notification is being broadcasted over CTCH, and should receive important information of epicentre and magnitude of earthquake besides information of place for shelter, place for food distribution, map of the area, etc.To receive this important information over CTCH, UE should refrain from sending the PS data in uplink until UE has completely received ETWS secondary notification over CTCH or timer has expired. However, UE is not restricted to make or receive CS call during broadcast of ETWS secondary notification.  In this way, UEs in idle mode, URA_PCH, CELL_PCH don’t miss the important information of epicentre, magnitude of the earthquake, and other information, which otherwise would have been missed due to smartphones’ application behaviour as explained in the introduction section above.
UEs in CELL_FACH, or in CELL_DCH, which don’t receive ETWS secondary notification over CTCH, detect IE ‘ETWS secondary info indication’ in RRC messages SYSTEM INFORMATION CHANGE INDICATION, and  ETWS PRIMARY NOTIFICATION WITH SECURITY, respectively, and let the user know (as in case of ‘ETWS Information’) that important information of epicentre, and magnitude of earthquake, and other information is being broadcasted over CTCH. Now, it is up to user to choose continue with PS data activity or let the UE request to network to put it in the RRC state where UE could receive the broadcast. It may be noted here that on-going CS call or PS call is neither pre-empted nor interrupted because of reception of ‘ETWS secondary info indication’.
This option seems simple extension of current specification for ETWS. However, the downside of this option is that UEs in CELL_FACH and CELL_DCH don’t receive the important ETWS information of epicentre and magnitude like in other two options. But, the UEs in CELL_FACH and CELL_DCH   have to be in idle mode or CELL_PCH or URA_PCH to receive ETWS secondary notification.
Proposal 3: 

If no new IE containing information of epicentre and magnitude is introduced in the WRITE-REPACE message, and RNC deduces ETWS secondary notification from existing WRITE-REPLACE message, RNC sends new IE ‘ETWS Secondary info indication’ in RRC messages PAGING TYPE 1, SYSTEM INFORMATION CHANGE INDICATION, and ETWS PRIMARY NOTIFICATION WITH SECURITY (over DCCH)  to UEs in notification area.

4
Conclusion
We respectfully ask RAN2 to consider and approve one of the following proposals:

Proposal 1 
A new IE ‘ETWS epicentre and magnitude indication’ or similar IE is introduced in the RRC messages PAGING TYPE 1, SYSTEM INFORMATION CHANGE INDICATION. Furthermore, new IE ‘ETWS epicentre and magnitude information’ or similar IE is introduced in the RRC message ETWS PRIMARY NOTIFICATION WITH SECURITY sent over CCCH and DCCH.  Alternately, another RRC message could be introduced which carry IE ‘ETWS epicentre and magnitude information’ over CCCH.

Proposal 2
A new IE ‘ETWS epicentre and magnitude information ’ or similar IE is introduced in the RRC message PAGING TYPE 1, SYSTEM INFORMATION CHANGE INDICATION, and ETWS PRIMARY NOTIFICATION WITH SECURITY.

Proposal 3: 


If no new IE containing information of epicentre and magnitude is introduced in the WRITE-REPACE message, and RNC deduces ETWS secondary notification from existing WRITE-REPLACE message, RNC sends new IE ‘ETWS Secondary info indication’ in RRC messages PAGING TYPE 1, SYSTEM INFORMATION CHANGE INDICATION, and ETWS PRIMARY NOTIFICATION WITH SECURITY (over DCCH)  to UEs in notification area.
5
ANNEX

In this section we list the ways the UE gets informed about ETWS in various states:
	State
	Message

	Idle mode
	PAGING TYPE 1 on PCCH

	CELL_PCH (Without Dedicated H-RNTI)
	PAGING TYPE 1 on PCCH

	CELL_PCH (With Dedicated H-RNTI)
	SYSTEM INFORMATION CHANGE INDICATION on BCCH

	URA_PCH
	PAGING TYPE 1 on PCCH

	CELL_FACH
	SYSTEM INFORMATION CHANGE INDICATION on BCCH

	CELL_DCH
	ETWS PRIMARY NOTIFICATION WITH SECURITY on DCCH
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