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1. Introduction

Considering ETWS (Earthquake and Tsunami Warning System), SA recently decided that PAGING message is available in order to satisfy ‘delivery within 4 seconds’ requirement. In this paper, we would like to discuss the details for adding Primary Notification information to PAGING message.  
2. Reference
[1] R2-083091_S2-084460 LS on Earthquake and Tsunami Warning System
[2] R2-083080_S1-080759 LS on ETWS clarifications
[3] C1-082813_CR0019 for TS 23.041_ETWS_Sec_9-9.3
3. Discussion
3.1. PAGING Enhancement for ETWS on UMTS
To enhance PAGING Type1 for ETWS on UMTS, following recommendation are given by [1], [2], [3]. 
· A New Information “Warning Type” consists of 8 bits, where less than 100 warning types(ex, Tsunami , Earthquake…), and some alerting info(ex, Ringing, Pop-Up…) are included, shall be conveyed as a Primary Notification on PAGING Type1 message.
· For some countries where the derivery time is cosidered more important than security threats, Primary Notification Information is not necessarily sent with security parameters. Primary Notification Information added on PAGING Type1 message is received only when the UE choses to receive Primary Notification Information with no security. 
Note: 
For the country where the security threat is cosidered as more important than derivery time, Primary Notification shall not be sent by PAGING, but other method (ex. CBS on UMTS).
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Figure 3-1. ETWS message derivery
3.2. PAGING Solutions for Sending Primary Notification Information to UMTS
To send Primary Notification information in PAGING Type1 message on UMTS, following alternatives are considered.

Alternative1: Use some special IMSI which specifies Primary Notificated Information
Alt 1 is introducing special IMSIs which have not used by any legacy UEs yet. This solution guarantees legacy UEs’ behaviour, that is, the UE ignores Paging Type1 message with different IMSI from its own IMSI. It doesn’t change Paging Type1 message size.  However, to reach the UEs in Cell/URA_PCH states (similar to CBS), it is necessary for the ETWS capable UEs to receive CN paging with the special IMSIs also in Cell PCH state (in addition to UTRAN paging as they normally do).  
Alternative2: Create completely new IE which specifies ETWS Information 
Alt 2 is creating the new IEs on PAGING Type1 message to include ETWS parameters. Primary Notification is completely new information, therefore it is natural to introduce a new IE. This solution seems to be extendable for the future expanding of ETWS: because this uses non-critical extension. 
In addition, it is possible to reuse this new IE to SYSTEM INFORMATION CHANGE INDICATION message and reach the UEs in Cell FACH state.,If CBS is used for Secondary Notification, it is very likely that the network would try to update SYSTEM INFORMATION at the same time as Primary Notification.  As CBS service cannot reach the UEs in Cell_FACH state, inclusion of Primary Notification in SYSTEM INFORMATION CHANGE INDICATION could be seen as an improvement, since the users in Cell_FACH can at least receive Primary Notification.
3.3. Comparative Study

Among two alternatives discussed above, both altenatives could satisfy within-4sec requirements. Alt2 based solution is preferred from the viewpoint of the flexibility for the future enhancements. 
Table 4-1.Comparison of each alternative

	　
	Impact on Legacy UE(UMTS)
	Message Size
	flexibility for future ETWS enhancments

	Alt1: Special IMSI
	No Impact
	No Change
	Not flexible

	Alt2: New IE
	No Impact
	 several bits are needed
	Flexible


4. Discussion
For UMTS, PAGING Enhancement seems to be the only solution to satisfy 4sec requirement. Proceeding to the further discussion about ETWS, RAN2 should decide which PAGING solutiton is preferred to be adapted for UMTS.

Alternative1: Use some special IMSI which specifies Primary Notificated Information
Alternative2: Create completely new IE which specifies ETWS Information 
If alternative2 will be preferred in RAN2, we are planning to submit draft CR as follows. In this draft CR, SYSTEM INFORMATION CHANGE INDICATION is also updated
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8.1.2.2
Initiation
UTRAN initiates the paging procedure by transmitting a PAGING TYPE 1 message on an appropriate paging occasion on the PCCH.

UTRAN may repeat transmission of a PAGING TYPE 1 message to a UE in several paging occasions to increase the probability of proper reception of a page.

UTRAN may page several UEs in the same paging occasion by including one IE "Paging record" for each UE in the PAGING TYPE 1 message.

For CN originated paging, UTRAN should set the IE "Paging cause" to the cause for paging received from upper layers. If no cause for paging is received from upper layers, UTRAN should set the value "Terminating – cause unknown".

UTRAN may also indicate that system information has been updated, by including the value tag of the master information block in the IE "BCCH modification info" in the PAGING TYPE 1 message. In this case, UTRAN may omit the IEs "Paging record".
UTRAN may also indicate to send Primary Notification for ETWS, by including the "Warning Type" in the IE "ETWS info" in the PAGING TYPE 1 message. In this case, UTRAN may omit the IEs "Paging record".

8.1.2.3
Reception of a PAGING TYPE 1 message by the UE
A UE in idle mode, CELL_PCH state or URA_PCH state shall receive the paging information for all its monitored paging occasions. For a UE in idle mode, the paging occasions are specified in [4] and depend on the IE "CN domain specific DRX cycle length coefficient", as specified in subclause 8.6.3.1a. For a UE in CELL_PCH state or URA_PCH state, the paging occasions depend also on the IE "UTRAN DRX cycle length coefficient" and the IE "RRC State Indicator", as specified in subclauses 8.6.3.2 and 8.6.3.3 respectively.

When the UE receives a PAGING TYPE 1 message, it shall perform the actions as specified below.

If the UE is in idle mode, for each occurrence of the IE "Paging record" included in the message the UE shall:

1>
if the IE "Used paging identity" is a CN identity:

2>
compare the IE "UE identity" with all of its allocated CN UE identities:

2>
if one match is found:

3>
indicate reception of paging; and

3>
forward the IE "CN domain identity", the IE "UE identity" and the IE "Paging cause" to the upper layers.

1>
otherwise:

2>
ignore that paging record.

If the UE is in connected mode, for each occurrence of the IE "Paging record" included in the message the UE shall:

1>
if the IE "Used paging identity" is a UTRAN single UE identity and if this U-RNTI is the same as the U-RNTI allocated to the UE stored in the UE variable U_RNTI:

2>
if the optional IE "CN originated page to connected mode UE" is included:

3>
indicate reception of paging; and

3>
forward the IE "CN domain identity", the IE "Paging cause" and the IE "Paging record type identifier" to the upper layers.

2>
if the IE "Release indicator" in the IE "RRC connection release information" has the value "Release":

3>
release all its radio resources;

3>
indicate the release of the established signalling connections (as stored in the variable ESTABLISHED_SIGNALLING_CONNECTIONS) and established radio access bearers (as stored in the variable ESTABLISHED_RABS) to the upper layers;

3>
clear the variable ESTABLISHED_SIGNALLING_CONNECTIONS;

3>
clear the variable ESTABLISHED_RABS;

3>
pass the value of the IE "Release cause" received in the IE "Release information" to upper layers;

3>
enter idle mode;

3>
perform the actions specified in subclause 8.5.2 when entering idle mode;

3>
and the procedure ends.
2>
otherwise:

3>
perform a cell update procedure with cause "paging response" as specified in subclause 8.3.1.2.

2>
ignore any other remaining IE "Paging record" that may be present in the message.

1>
if the IE "Used paging identity" is a UTRAN group identity and there is a group identity match according to subclause 8.6.3.13:

2>
if the IE "Release indicator" in the IE "RRC connection release information" has the value "Release":
3>
release all its radio resources;

3>
indicate the release of the established signalling connections (as stored in the variable ESTABLISHED_SIGNALLING_CONNECTIONS) and established radio access bearers (as stored in the variable ESTABLISHED_RABS) to the upper layers;

3>
clear the variable ESTABLISHED_SIGNALLING_CONNECTIONS;

3>
clear the variable ESTABLISHED_RABS;

3>
pass the value of the IE "Release cause" received in the IE “Release information” to upper layers;

3>
enter idle mode;

3>
perform the actions specified in subclause 8.5.2 when entering idle mode;

3>
and the procedure ends.

2>
otherwise:

3>
perform a cell update procedure with cause "paging response" as specified in subclause 8.3.1.2.

2>
ignore any other remaining IE "Paging record" that may be present in the message.
1>
otherwise:

2>
ignore that paging record.

If the IE "BCCH modification info" is included, any UE in idle mode, CELL_PCH or URA_PCH state shall perform the actions as specified in subclause 8.1.1 in addition to any actions caused by the IE "Paging record" occurrences in the message as specified above.
If the IE “ETWS info" is included, any UE in idle mode, CELL_PCH or URA_PCH state shall shall perform the actions as specified in subclause 8.x.x in addition to any actions caused by the IE "Paging record" or “BCCH modification info” occurrences in the message as specified above.

8.x.x
ETWS info
If the IE “ETWS info" is included, 
1> the UE shall forward the IE “ETWS info” to the upper layers.

10.2.20
PAGING TYPE 1
This message is used to send information on the paging channel. One or several UEs, in idle or connected mode, can be paged in one message, which also can contain other information.


RLC-SAP: TM


Logical channel: PCCH


Direction: UTRAN ( UE

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	· Message Type
	MP
	
	Message Type
	
	

	UE Information elements
	
	
	
	
	

	Paging record list
	OP
	1 to <maxPage1>
	
	
	

	>Paging record
	MP
	
	Paging record 10.3.3.23
	
	

	Other information elements
	
	
	
	
	

	BCCH modification info
	OP
	
	BCCH modification info 10.3.8.1
	
	

	ETWS info
	OP
	
	ETWS info 10.3.8.x
	
	REL-8


If the encoded message does not fill a transport block, the RRC layer shall add padding according to subclause 12.1.
10.2.49
SYSTEM INFORMATION CHANGE INDICATION
This message is used to send information on FACH or HS-DSCH (FDD only) to the UEs in state CELL_FACH, CELL_PCH (FDD only), or CELL_DCH(TDD only) about coming modification of the system information.


RLC-SAP: TM


Logical channel: BCCH

Direction: UTRAN ( UE

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message Type
	MP
	
	Message Type
	
	

	Other information elements
	
	
	
	
	

	BCCH modification info
	MP
	
	BCCH modification info 10.3.8.1
	
	

	ETWS info
	OP
	
	ETWS info 10.3.8.x
	
	Rel-8


If the encoded message does not fill a transport block, the RRC layer shall insert padding according to subclause 12.1.

10.3.8.x
ETWS info
Indicates to forward upper layer to note Emergency Type.

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description

	Warning Type
	MP
	
	bit string(8)
	


11.2
PDU definitions
IMPORTS
-- Other IEs :


WarningType,
-- ***************************************************

--

-- PAGING TYPE 1

--

-- ***************************************************

PagingType1 ::= SEQUENCE {


-- User equipment IEs



pagingRecordList



PagingRecordList




OPTIONAL,


-- Other IEs



bcch-ModificationInfo


BCCH-ModificationInfo



OPTIONAL,



laterNonCriticalExtensions

SEQUENCE {




-- Container for additional R99 extensions




pagingType1-r3-add-ext


BIT STRING

OPTIONAL,




v590NonCriticalExtensions

SEQUENCE {





pagingType1-v590ext



PagingType1-v590ext-IEs,




nonCriticalExtensions


SEQUENCE {






pagingType1-v8xyext



PagingType1-v8xyext-IEs,





nonCriticalExtensions


SEQUENCE {}

OPTIONAL




}
OPTIONAL



}
OPTIONAL



}
OPTIONAL

}

PagingType1-v590ext-IEs ::= SEQUENCE {


-- User equipment IEs



pagingRecord2List



PagingRecord2List-r5



OPTIONAL

}

PagingType1-v8xyext-IEs ::= SEQUENCE {


-- Other IEs



warningType





WarningType 





OPTIONAL

}
-- ***************************************************

--

-- SYSTEM INFORMATION CHANGE INDICATION

--

-- ***************************************************

SystemInformationChangeIndication ::= 
SEQUENCE {


-- Other IEs



bcch-ModificationInfo



BCCH-ModificationInfo,



laterNonCriticalExtensions


SEQUENCE {




-- Container for additional R99 extensions




systemInformationChangeIndication-r3-add-ext

BIT STRING

OPTIONAL,




nonCriticalExtensions
SEQUENCE {




systemInformationChangeIndication-v8xyext













SystemInformationChangeIndication-v8xyext-IEs,




nonCriticalExtensions


SEQUENCE {}

OPTIONAL



}
OPTIONAL


}
OPTIONAL

}

SystemInformationChangeIndication-v8xyext-IEs ::= SEQUENCE {


-- Other IEs



warningType





WarningType 





OPTIONAL

}
11.3
Information element definitions

WarningType ::= 



BITSTRING (SIZE(8))
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