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MBMS Enhancements with Downlink Dual Carrier
Introduction

As the work item on Downlink Dual Carrier proceeds, we consider in this paper enhancements related to MBMS that may be feasible as a result of the introduction of Downlink Dual Carrier.

Improved MBMS Services

Obviously the use of downlink dual carrier could be used to increase the bandwidth of MBMS sessions.  Backwards compatibility could be achieved by partitioning the data into 'base layer' and 'enhancement layer' partitions, with the base layer conforming to existing (Rel-6) criteria (i.e. maximum of 4 TS).
This would enhance the capabilities of GERAN, allowing mobile TV services which are more closely aligned with those possible in UTRAN.

MBMS Services in Parallel with CS or PS services

This capability is already possible in UTRAN, and such a capability in GERAN would allow improved service continuity.

This would allow, for example, 

· a user to send (or receive) an SMS while receiving an MBMS session

· user to upload or download information (emails, files, etc.) in the background while receiving MBMS

· interactive MBMS services (e.g. voting) which do not interrupt the MBMS session.

An assessment of the possibility to allow a dual carrier mobile to have CS and/or PS resource while at the same time receiving an MBMS session was briefly addressed in [1].  In this, it was highlighted that MBMS feedback for a mobile with MBMS + CS resources would be very difficult without dual carrier in the uplink.
However, other than this restriction, downlink dual carrier would allow such combinations to be feasible.  Possible MBMS + CS configurations are shown below.
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Note that for MBMS + CS, the maximum number of such users per cell (assuming only one MBMS session) is 2n (where n is the number of carriers, excluding the one carrying the MBMS bearer).
Possible PS + MBMS configurations are shown below (note that obviously UL and DL timeslots cannot be used at the same time, nor can both UL carriers be used simultaneously).
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Conclusion
In this brief paper we have highlighted possible enhancements to MBMS that would be feasible as a result of the standardization of downlink dual carrier, namely enhanced (higher bandwidth) MBMS services, and MBMS reception in parallel with dedicated mode or with packet transfer mode (or even possibly in parallel with DTM!).

These enhancements have valid use cases and would more closely align the service capabilities of GERAN with that of UTRAN.
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