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Justification *

In Release-9 a core set of MBMS features was specified. The core set of features provided support only for shared carrier MBMS operation, where the available carrier resources are shared between unicast and MBSFN transmissions.
In restricting E-UTRAN MBMS support to shared carrier operation 3GPP are imposing unnecessary limitations upon the potential for providing widely available high data rate broadcast services. By providing the opportunity to use E-UTRAN carriers dedicated for MBMS services 3GPP would open the potential for optimising the transmissions for broadcast traffic. Such optimisations would provide the possibility for:
1. Provision of  MBMS services over E-UTRAN not restricted to the islands of coverage envisaged for early E-UTRAN unicast deployment;

2. E-UTRAN MBMS-dedicated cell coverage which is an order of magnitude greater than E-UTRAN MBMS/Unicast-mixed cell coverage;

3. A step change in the data rates that can be supported for broadcast services.

It is envisaged that E-UTRAN MBMS dedicated carrier operation could be specified in a manner that permits standalone operation at the RAN and CN level so that an E-UTRAN unicast pairing is not required. Convergence of the E-UTRAN dedicated and shared carrier MBMS networks would occur at the BMSC. This architectural approach (analogous to IMB for UTRAN) would enable an E-UTRAN MBMS dedicated carrier network to be deployed as an overlay to other RATs, e.g earlier release E-UTRAN networks or HSPA networks.
Permitting deployment of such an overlay network would allow 3GPP network operators to bring high bandwidth broadcast services to market earlier. Market adoption would not be tied to unicast E-UTRAN network release and geographical roll-out. Decoupling of E-UTRAN dedicated carrier MBMS from the unicast network enables different coverage footprints. The coverage of an optimised E-UTRAN MBMS-dedicated cell is expected to be much greater than an E-UTRAN MBMS/Unicast-mixed cell. This greater coverage would translate to a reduced number of MBMS-dedicated cells meaning a reduced number of cell sites and hence lower capex and operating costs, coupled with easier deployment.
Given rapid advances in device technology and CPU power, it is apparent that increases in bandwidth for E-UTRAN MBMS needs to be studied so as to keep pace with industry and market developments. New and future device and display technologies are requiring more and more bandwidth, e.g. larger device form factors, HDTV, 3D TV/motion video, etc. Typical studies have shown that spectrum efficiencies for broadcast solutions of 1bit/s/Hz are feasible when operating under SFN combining. For E-UTRAN shared carrier MBMS this would indicate a maximum data rate of approximately 20Mbps if a carrier bandwidth of 20MHz was employed and all of the carrier was configured for MBSFN operation. While this may seem sufficient for one service or application, it would be deemed insufficient if a number of high date rate services were required on the same carrier.
E-UTRAN unicast operation can provide high rates through techniques such as MIMO. However, for broadcast networks simultaneously servicing a large user population such rates or techniques are difficult to achieve since:
· the maximum bearer rate is defined by the cell edge user, which is typically moderate to low SNR, even when operating under SFN combining, and 

· feedback mechanisms such as those employed in E-UTRAN unicast are problematic when trying to satisfy a large user population desiring the same service but with a large spread of channel conditions.   .
Carrier aggregation is one approach that can support increases in user data rate through bandwidth aggregation across one or more carriers. However, the current definition of carrier aggregation in LTE-A is incompatible with standalone operation, requiring the existence of primary (unicast) carriers to signal the details of the secondary aggregated carriers.

Carrier aggregation approaches require a number of receivers when the carriers are fragmented, on the other hand when they are contiguous a single receiver may be possible (implying a large FFT). However, a receiver that only supports a wideband solution would make exploitation of spectrum fragmentation difficult and would not be Rel-8 compatible. On the other hand, if a standalone architecture for E-UTRAN MBMS dedicated carrier operation were adopted the need to maintain Rel-8 compatibility may be removed.
Where MBMS services are provided on (or across) different carriers, consideration must be given to the means by which information regarding the services on different carriers are conveyed to the UE in an efficient manner. Efficient transmission of such information ensures that UEs that want to receive MBMS services are aware of the available content and can switch to the desired service in an optimum manner.
4
Objective *

The objective of this work is to study RAN enhancements for functionality to support dedicated carrier operation for MBMS over E-UTRAN:

· Study the feasibility of architectures to support standalone E-UTRAN MBMS dedicated carrier operation.

· Study the necessity for and feasibility of dual receiver operation for E-UTRAN MBMS dedicated carrier.
· Study RAN enhancements for enabling E-UTRAN MBMS dedicated carrier operation to support multiple concurrent MBMS services at the high data rates that will be demanded by current and emerging technologies. Such enhancements may include, but not be limited to, techniques such as bandwidth aggregation or other capacity enhancing techniques.
· Study the UE capabilities needed for support of E-UTRAN MBMS dedicated carrier operation, such as how bandwidth can be aggregated in an efficient manner, given that a solution for unicast may not be optimal for broadcast.
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Service Aspects

None
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MMI-Aspects

None
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None
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Security Aspects

None
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	TR on Dedicated Carrier operation in E-UTRAN MBMS
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June 2011
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