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1 Introduction
The requirement on eMBMS described in TR25.913 [1] implies that LTE UEs shall be able to receive eMBMS traffic on a dedicated carrier simultaneously with unicast traffic on another carrier (although it is unclear if the support of this ‘full eMBMS capability’ is mandatory for all LTE UEs). This paper discusses which eMBMS features should be supported as mandatory by all LTE UEs.
2 Discussion
2.1 eMBMS requirements and concerns on UE capability
Some requirements on eMBMS related to UE capability are:

· The E-UTRA broadcast transmission shall be supported on a dedicated carrier for broadcast traffic or a carrier shared (in Frequency or Time Domain) with unicast traffic;
· The E-UTRA approach to MBMS should permit simultaneous, tightly integrated and efficient provisioning of dedicated voice and MBMS services to the user;
· The E-UTRA approach to MBMS should permit simultaneous, tightly integrated and efficient provisioning of dedicated data and MBMS services to the user.
In this paper, the capability which can support all of above requirements on eMBMS is defined as ‘full eMBMS capability’.
Implementation of the ‘full eMBMS capability’ would require high UE complexity and long time for IOT. If all LTE UEs shall be implemented with the ‘full eMBMS capability’, it is concerned that UE size and cost will be increased, and time to markets will be delayed.

To solve this concern, the eMBMS features that should be supported by all LTE UEs should be minimised, i.e. support for only a subset of the ‘full eMBMS capability’ shall be mandated by all LTE UEs. In the following section, we propose the eMBMS features that should require mandatory support by all LTE UEs based on a use case for the broadcast of emergency information.
2.2 Emergency information
There are several natural disasters such as earthquakes, tsunami, and so on that result in considerable damage to the affected area including loss of human lives. When these disasters occur, it is essential that emergency information from local agencies (e.g. government/public service organisations) is provided to people within the disaster areas so that actions can be taken to reduce the damage. SA1 has been studying whether the existing 3GPP technologies can be used to support a public warning system (PWS) [2, 3].
Although the current target systems of PWS are GERAN and UTRAN, it is considered necessary that LTE should also support PWS. If LTE is included as a target system of PWS,
· All or part of emergency information will be delivered on LTE MBMS,

· All LTE UEs should be capable of receiving emergency information.
2.3 Proposal on the eMBMS capability that should be supported by all LTE UEs
It is proposed to mandate support of the following eMBMS capabilities by all LTE UEs so that all LTE UEs can receive emergency information, with practical UE size, cost and time to market. 

· Receive unicast data and MBMS data on mixed carrier simultaneously;
· Apply TDM transmission to unicast data and MBMS data on mixed carrier;

· Not necessary to support MBMS_RRC_CONNECTED state;

· Support long CP;

· Support MBSFN reference signal;

· Support MCH;

· Detect system information change indication (e.g. Paging / Value tag / PDCCH / Dedicated signalling ) to know the transmission start of emergency information even if an UE is receiving unicast data;

· Peak data rate of emergency information shall conform to the normal UE reception capability.

Accordingly, the following eMBMS capabilities should be specified as optional for LTE UEs:
· Simultaneous reception capability between unicast data and MBMS data upon MBMS dedicated carrier.
3 Conclusion
The paper discussed the eMBMS capabilities that should be supported by all LTE UEs.

There is a concern that full eMBMS capabilities based on eMBMS requirements in TR25.913 will have large impacts on LTE UEs in terms of size, cost and time to market. In order to solve this concern, the following are proposed:
· Support for only a subset of the ‘full eMBMS capability’ shall be mandatory for all LTE UEs;

· This subset of eMBMS capability to be mandated for all LTE UEs should be defined as stated in section 2.3 considering broadcast of the emergency information;
· Mandatory support for some other eMBMS capabilities by all LTE UEs might be needed according to other operator requirements. Concrete eMBMS capabilities that should require mandatory support by all LTE UEs should be discussed in RAN2.
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