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1 Introduction
There are requirements for Earthquake and Tsunami Warning System (ETWS) solutions in eUTRAN TS 22.168 [1] and this paper discusses the consequences of these requirements in addition to both an architecture solution and a radio interface solution for ETWS support in eUTRAN.
2 Discussion
2.1 Requirements
There are two types of ETWS notification, a primary notification and a secondary notification.

For Primary notification, the requirement is that an indication should be sent to all terminals related to an announced warning within 4 seconds. No detailed information (e.g. text details) is provided with the primary notification.
In addition to the primary notification, a Secondary notification is distributed to all terminals with a more detailed description related to the warning. There is no formal time requirement for this notification in TS 22.168 [1], but it seems reasonable that all terminals should receive this within 30 seconds.
I.e. the primary notification contains no detailed information while the secondary notification carries additional data about the warning.

Related to the amount of information that the secondary notification could/should provide, one could consider either text based information or multi-media information. I.e. information similar to an SMS or similar to e.g. regular MBMS transmission. Given that a really high success rate is required for providing ETSW reliable to all terminals minimizing the amount of information is key. Since a lower bandwidth message give a higher delivery success rate comparing to richer content this talks for a short transmission with limited information. Also, considering that MBMS is not considered part of SAE/LTE Rel-8 and that a lot of the more advanced broadcast solutions will not be completed in the Rel-8 time-frame, a ETWS solution that targets text based information only seems sufficient and attractive.
This will result in more focused work finalizing ETWS in due time for Rel-8 completion and allowing for introduction of multi-media solutions for ETWS that is aligned with MBMS for SAE/LTE in a later release.

Proposal 1: LTE Rel-8 only provides text based information in the secondary notification for ETWS.
Concluding on the requirements, LTE Rel-8 should be able to cater for a primary notification within 4 seconds, a secondary notification within approximately 30 seconds and a secondary notification carrying a text based message similar to an SMS.

2.2 Architecture alternatives
Two main categories could be foreseen in SAE/LTE for providing an ETWS architecture solution. Either ETWS could re-use existing SAE/LTE interfaces and protocols or ETWS would result in the introduction of new SAE/LTE interface(s) and protocol(s). Below some main alternatives are outlined:
A. Use S1 control interface to carry ETWS information from the MME
B. Use M2 control interface to carry ETWS information to the eNB from the MCE
C. Re-use the IuBC utilised in the UTRA architecture to provide ETWS information to all eNBs

D. Provide ETWS information to all eNBs via the OSS

Among these alternatives A and B re-use existing SAE/LTE interfaces, and alternatives C and D result in a need to introduce new interfaces not present in today’s eUTRA architecture in order to provide ETWS information to the eNB. Also worth to note is that in general the architecture options outlined are applicable for both the primary and secondary notification, even thought there are some potential differences depending on the solution on the radio interface.
Looking on the arguments for the different alternatives there are a number of aspects to consider in addition to the standardisation effort related to if the interface is new or not. One is possible alignment with the solution foreseen for other 3GPP technologies, since it is foreseen that ETWS is applicable also to UTRAN and GERAN.
Alternative A will lead to a rather quick standardisation phase with minimal impact on RAN since S1 is available in the Rel-8 architecture and no completely new architecture solutions are required.

Alternative B seems more cumbersome since MBMS is not part of Rel-8. Even though there is an MBMS architecture for both GERAN and UTRAN in place it is not straight forward to align a eUTRAN MBMS architecture solution with these other technologies without requiring some progress of eUTRAN MBMS specifications. Even so, in RAN3 a separate set of specifications need to be completed in order to have an architecture relying on the M2 interface. This results in that B is not a very attractive alternative.

The main arguments for Alternative C is that one could see commonalities with UTRAN and GERAN, where IuBC today connects the CBC with the RNC or BSC as seen in TS 23.041 [2]. Worth to note though is that even though the CBC to BSC interface is described in the overall architecture in TS 23.041 this specification also have an annex stating that no mandatory protocol exist between the CBC and the BSC and that there is only a TR that captures protocol examples. This TR is discontinued in 3GPP. Concluding the IuBC-like interface is only applicable to UTRAN.
Further, the IuBC interface is designed with the UTRAN (and GERAN) architecture in mind where the RNC (and BSC) acts as an aggregation point towards the Node-B/BTS. This aggregation point is missing in the SAE/LTE architecture, at least in Rel-8. For MBMS on the other hand such an aggregation point is possible. However, if the architecture solution for re-using IuBC requires introduction of a middle-node present in e.g. the SAE/LTE MBMS architecture there are similar drawbacks for Alternative C as for Alternative B. I.e. MBMS specifications need to be progressed in order not to have a solution for ETWS that potentially will deviate from a later than Rel-8 MBMS solution. Alternatively a new middle-node only applicable for ETWS need to be developed, which seems rather excessive for providing ETWS support.
Alternative D could be seen as straightforward since it also results in a minimum effort introducing ETWS into the eUTRAN specifications. However, this alternative will put requirements on the OSS related to provision of time-critical user plane information that is not the case currently. In addition, since this alternative leaves a lot of the solution to implementation this is seen as a drawback for such an important feature.
Given the above analysis Alternative A seems to fulfil the Rel-8 time-schedule and provides sufficient support for ETWS in eUTRAN. 
Proposal 2: The S1 interface should be used for providing ETWS related information to the eNB.

2.3 Different Radio interface solutions
Also for an ETWS Radio interface solution there are several alternatives foreseen. Some main alternatives are listed below:
A. Use MBMS for providing ETWS information to the terminal
B. Introduce a new use plane solution specific for ETWS provision e.g. carrying ETWS information on the downlink shared channels
C. Use System information with e.g. a special SIB that provides ETWS information
Among these alternatives, Alternative A and B could be categorised as user-plane solutions and Alternative C as a control plane solution.

Alternative A seems problematic since MBMS is not part of Rel-8 for SAE/LTE. Therefore this is not at all considered as a feasible solution.
Alternative B seems to require a rather large specification impact risking finalisation of this feature within Rel-8 time-frame. In the end Alternative B will result in a solution that is a bare-bone MBMS solution or MBMS-light for the purpose of providing ETWS information. The risk with this is that this MBMS-light solution will deviate from the long term MBMS solution developed in a later than Rel-8 time-frame. As a result there will be two separate tracks providing broadcast data, which is not desired. Also one could claim that developing a user-plane solution is a bit overdoing the radio interface related to the effort needed to provide ETWS in Rel-8.
Alternative C will require low impact on the standard and is likely to be straightforward to introduce in Rel-8. If a separate SIB is used for ETWS purposes this can be activated only when needed and the normal system information update procedures can be used to reach all terminals. Assuming that the reliability of the PDCCH signalling is similar for connected and idle mode, it seems that the system information update procedure can provide fast enough method for both primary and secondary notification, but a more careful analysis is needed to fully verify this. In that case, no additional new mechanisms are required for this purpose, only the introduction of a new SIB.
Further, one aspect that is applicable both for Alternative B and Alternative C is that both these can be used for both the primary and secondary notification and for both idle and connected mode terminals. Also both alternatives can most likely handle security in order to ensure that terminals will be able to distinguish a fake ETWS message from a real message.

Given the arguments for the different alternatives above Alternative C seems to provide a sufficient solution for Rel-8 also minimizing both the standardisation effort and impact on the existing SAE/LTE specifications.

Proposal 3: In LTE System information should be used to carry ETWS information on the radio interface.
3 Proposal
It is proposed that the proposals listed in Chapter 2 are agreed as a working assumption for the development of a SAE/LTE ETWS solution.
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