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1
Introduction
During TSG SA2 #61 was agreed on the work item to define the system architecture and functions for the Earthquake and Tsunami warning system [1]. As part of the discussion it was concluded that the solution for E-UTRAN could be based on eMBMS and/or another solution. Additionally the 3GPP TS 22.278 [2] contains the requirement “The Evolved Packet System shall support efficient delivery of text-based broadcast messages received from a legacy CBC”. 
As the E-UTRAN specification work is still ongoing and no legacy E-UTRAN based systems yet exists in the field, it would be beneficial to study whether there could be one LTE Broadcast solution covering the different broadcast system requirements without introducing unnecessary complexity to the system.
This paper rises up some questions which should be clarified in SA2 to support the further work on this area. 
2
Discussion
2.1
LTE Broadcast, use case alternatives

Three use case alternatives can be considered for LTE Broadcast: A) only ETWS support, B) start with ETWS later launching other MBMS services or C) from start on MBMS services including ETWS support. Some use case specific aspects should be taken into account when describing the solution alternatives for ETWS support in E-UTRAN system. 

A) Only ETWS support

· Legacy system use CBS for ETWS information delivery
· The operator may be interested to re-use the investment made to GERAN/UTRAN CBS also for E-UTRAN
· Only in E-UTRAN, no legacy

· Simple solution, re-use of legacy solutions should not introduce additional complexity.
B) Starting with ETWS support, later operator might be interested to offer other services with MBMS

· Smooth upgrade to full MBMS feature set important

C) From start on MBMS service, ETWS support “among other services”

· ETWS could be supported among other MBMS services, without any complex feature additions

· The other option is to separate the ETWS from other MBMS services.

· could be simpler approach for the terminal as there would be only one method for the ETWS delivery. 

· More expensive for the operator as may require ETWS specific investment in addition to MBMS 
In case any of the listed use cases for LTE Broadcast is not relevant, that scenario should have lower priority when defining the solution for the text-based broadcast message delivery in E-UTRAN system. 
2.2
Deployment scenarios
The motivation for the TS 22.278 [2] service requirement, "The Evolved Packet System shall support efficient delivery of text-based broadcast messages received from a legacy CBC", needs clarification. 

If intention is re-use CBC as it is today (to achieve the savings in the operator CBC investment), the interface between legacy CBC and E-UTRAN should be based on existing Iu_bc(used for UTRAN) or on the interface used towards BSC(used for GERAN). This will require that the E-UTRAN adapts to the legacy CBC concept even though the structure of the network architecture is different than for GERAN and UTRAN systems. Whether this would still allow reusing some eMBMS procedures for ETWS services requires further studies in TSG RAN.
The other approach could be to define an E-UTRAN specific interface between CBC and E-UTRAN entities. This solution could allow reuse some MBMS procedures in E-UTRAN simpler manner than with the legacy interfaces of CBC. However with this approach the legacy CBC system may require an update, when connected to E-UTRAN.
The figures below are presenting some possible deployment alternatives:
Alternative 1:
Figure 1.

In this scenario the CBC is connected directly to the eNBs. 

a) How a high number of eNBs should be connected to the CBC? 

b) Any capacity issues in the legacy CBC?

As SAE/LTE system is based on flat architecture there might be hundreds of eNBs to be connected to the CBC. With the legacy hierarchical RAN architecture: “BSC/RNC – Base Stations” it can be assumed that legacy CBC is not optimized for flat architecture. There might be a need to have additional CBCs dedicated for E-UTRAN or the dimensioning aspects should be covered in E-UTRAN.  
Alternative 2:

Figure 2.

This scenario present one alternative to solve the dimension issue by using an extra E-UTRAN node between CBC and eNB.

It should be clarified what is the preferred approach for the interface from CBC towards E-UTRAN (legacy or E-UTRAN specific) and how a high number of eNBs should be connected to the legacy CBC.
2.3 Harmonization aspects
If the interest according to requirement [2] is to reuse the legacy CBC in E-UTRAN, the possibility for function and procedure harmonization would be limited mainly to E-UTRAN and therefore should be discussed in details in the relevant TSG RAN WGs. 

However there are a couple of differences in the legacy CBS approach and in the current eMBMS concept, which would be good to note also in SA2 as topics requiring further analysis.
Content repetition
In eMBMS concept the BM-SC is responsible for content repetition and it is in principle transparent for the E-UTRAN.
In legacy CBS the CBC defines the repetition period and the RAN schedules the repetition accordingly

User Data delivery to RAN


[image: image1]
In eMBMS the User Plane and Control Plane are separated and are terminating in E-UTRAN to different logical entities (M3 in MCE and M1 in eNBs with IP Multicast). 
In legacy CBS the control messages sent from CBC towards RAN contain also the user data to be transmitted.
3 Conclusions

This paper has presented use case alternatives for the LTE Broadcast. The interest to cover all these use cases for LTE broadcast should be discussed and add text relevant for the ETWS support to the TR based on the agreements. 
Additionally the open items related to the deployment scenarios in case of legacy CBC usage and the harmonization possibilities between eMBMS and legacy CBS based solutions for ETWS support in E-UTRAN should be clarified together with RAN3 working group. 
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NOTE: Although the CBC and MBMS CN entities are connected in this figure to the same node “E-UTRAN” it does not necessary mean that the termination point in E-UTRAN would be same for all the three interfaces.
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