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1. Introduction

Considering ETWS (Earthquake and Tsunami Warning System), SA2 recently decided that PAGING message is available in order to satisfy ‘within 4 seconds requirement’. In this paper, we would like to discuss how to deliver Primary Notification with 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. Discussion
3.1. Precondition for PAGING Enhancement for ETWS
To enhance PAGING for ETWS, some preconditions could be put as follows according to the requirement from SA2[1];
· Primary Notification is the first short information (ex. ‘Earthquake’ or ‘Tsunami’) for the purpose of alerting the UE with capability of ETWS. Primary Notificated Information consists of only several bits [2], therefore which does not seem to cause considerable impact on radio resources. 
· The UE with capability of ETWS should receive Primary Notification message both in idle mode and Cell PCH states in UTRAN.
Note: 
It is not necessary for the UE without capability of ETWS to perform ETWS features.
Note: 
Security Parameter is not mandated to PAGING message for Primary Notification for the country where the derivery time is cosidered as more important than security threats. 
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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 message on PAGING Type1 message in UMTS, several ways are assumed.

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 doesn’t check Paging Type1 message with different IMSI from its own IMSI. It doesn’t change Paging Type1 message size. And it is necessary for the UE with capability of ETWS to receive the special IMSIs also in Cell PCH state.  
Alternative2: Create completely new IE which specifies ETWS Information 
Alt 2 is creating the new IEs on PAGING Type1 message which mean ETWS parameters. Because the IEs can be treated independent from other parameter, this solution seems to be extendable for the future expanding of ETWS (such as adapting to Paging Type2 enhancment for the UEs in Cell FACH, or changing the ETWS IE consistents and size.). To adapt this solution, the PAGING Type1 receiving behaviour for the legacy UE or the UE without capability of ETWS shall be guaranteed, that is to ignore this new IE.
Alternative2bis: Create New IE in BCCH modification parameter
To minimize the impact on legacy UE, the new IE could be included in BCCH modification parameter. This implies that the NW always modifies BCCH modification to send Primary Notification message. It is less convenient than Alt2 in case that, for example, CTCH has already opened. To adapt this solution, the BCCH modification behaviour for the legacy UE and the UE without capability of ETWS shall be guaranteed to ignore this new IE.
3.3. PAGING Solutions for Sending Primary Notification Information to LTE

In case to send Primary Notification message on PAGING message in LTE, each solution discussed about UMTS could be also adapted to LTE. The UE impact in E-UTRAN assumed to considerable. Therefore the LTE solution shall be in accordance with the decision in UMTS. 

3.4. Comparative Study

Among three alternatives discussed above, all altenatives could satisfy ETWS requirements from SA2. If the New IE’s impact on the legacy UEs or without capability of ETWS is guaranteed, Alt2 based solution is preffered 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 good

	Alt2: New IE
	Guaranteed 
	Change

(several bits are needed)
	Good

	Alt2bis: New IE
(in BCCH Modification)
	Guaranteed
(only in BCCH modification case)
	Change
(several bits are needed only in BCCH modification case)
	Good
(but always need to set BCCH modification)


4. Discussion
Proceeding to the further discussion about ETWS, RAN2 should decide which PAGING solutiton is preferred to be adapted for UMTS and LTE.

Alternative1: Use some special IMSI which specifies Primary Notificated Information
Alternative2: Create completely new IE which specifies ETWS Information 
Alternative2bis: Create New IE which specifies ETWS Information in BCCH modification parameters
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