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1
Introduction

In TR 25.913-730 Section 7.5 it is currently stated that.
“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.”
At the RAN Plenary #34 in Budapest it was decided that RAN1 should discuss the need for frequency multiplexing of unicast and MBMS on a shared carrier. In the following the current situation concerning this topic is discussed and a proposal on the way forward is given.

2
Discussion 
In TR 25.813 [1] Section 11.1 it was stated that: “TDM multiplexing of all MBMS services in one cell should be supported. This allows as low duty cycle as possible in the UE.” The same holds true for a shared carrier; TDM multiplexing of both MBMS services and unicast and MBMS services leads to the shortest duty cycle and best power efficiency for the UE, especially since most of the time UEs will be receiving either unicast or MBMS, but not both.
In its meeting in Riga RAN WG1 concluded on time-multiplexing of control channels for unicast [2]. For a shared carrier this means that MBMS traffic can be conveniently time-multiplexed with unicast control (MBMS TTI:s have 1 or more unicast symbols of control overhead + MBMS data).

 TR 25.814 states that the “FDM approach is needed to support system bandwidths larger than minimum UE RF capability.” However, in RAN1#47 it was decided to increase the minimum UE RF capability to 20 MHz, eliminating the need for frequency multiplexing. Furthermore, frequency multiplexing of MBMS traffic operating synchronously as an SFN and single-cell based unicast would likely require some guard band between the single cell and SFN transmission, which would weaken the efficiency for such a solution.

The total amount of MBMS payload per TTI could, as an early estimate, vary between 211 and 1444 octets [3], and since there are no roundtrip delay requirements for MBMS, the scheduling period (“superframe”) of such transmissions can be quite long, up to e.g. 1 second. Therefore it is seen that also the granularity of data rates with 1 ms TTI would be adequate without introducing frequency multiplexing.
3.
Proposal
Since the inclusion of frequency domain multiplexing has caused some confusion in RAN WG3 discussions on SFN definitions, and since no motivation for frequency multiplexing has been found and no proposals have been brought forward in RAN1, it is proposed to take the working assumption that frequency domain multiplexing of unicast and MBMS on a shared carrier will not be supported. This will ensure having an LTE system without unnecessary options in this area.
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