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Introduction

This contribution contains revised text proposal for MBMS separate carrier transmission. It is proposed to add the following text to the section 7.1.1.6 of 25.814.
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Text proposal for 25.814, section 7.1.1.6
MBMS transmissions may be performed in the following two ways:

- Multi-cell transmissions

- Single-cell transmissions

In case of single-cell transmission, the MBMS traffic channel (MTCH) can be mapped to the DL shared data channel (DL-SCH). In case of multi-cell transmissions, the MTCH may be mapped to another transport channel type.

In case of multi-cell transmission the cells and content are synchronised to enable for the terminal to combine the energy from multiple transmissions without additional receiver complexity. Tight inter-cell synchronization, in the order of substantially less than the cyclic prefix, is assumed in order for the UE to be able to combine multi-cell MBMS transmissions. Also, in case of cell-common reference signals, the reference symbol design needs to be such that those reference symbols needed for MBMS reception are identical in all cells to be considered for combining. 
One dimension of the MBMS design is whether the MBMS transmission is actually sharing the same carrier with unicast traffic or not. For instance, for mobile TV, MBMS data can be sent on a separate carrier not carrying anything other than broadcast/MBMS related information. In that case, the MBMS design shall be able to efficiently benefit from such a situation.

It is desirable to have MBMS transmissions at high instantaneous data rates so that low transmission duty cycle per MBMS “channel” (source content) enables low power consumption for MBMS capable UEs. This may impose some requirements in the multiplexing of different multicast source contents at the physical layer. For the case of multiplexing unicast and multicast traffic within the same carrier, enabling low UE power consumption should be considered in the evaluation of the unicast/multicast multiplexing schemes depicted below. 

In case of multiplexing MBMS transmissions with unicast traffic within the same carrier:

· Inter-subframe TDM and 
· intra-subframe FDM of unicast and multicast traffic 
should be investigated. In both cases, intra-subframe multiplexing with DL L1/L2 control channel should be supported. DL L1/L2 signalling associated with uplink data transmissions, e.g. scheduling grants and HARQ ACK may need to be transmitted in every DL subframe. The exact multiplexing of such L1/L2 signalling with the multicast transmission is FFS.
When there is no unicast data traffic in sub-frames carrying MBMS, it is to be considered if all the reference signals of Figure 7.1.1.2.2-1 need to be transmitted. In case that not all the reference signals are transmitted in certain subframes, the impact on L1/L2 control, CQI and synchronization performance needs to be carefully evaluated.

It is to be considered if limiting unicast and multicast transmission multiplexing to inter-subframe TDM within a 10 MHz bandwidth would lead to a simplified channel structure without significantly impacting efficiency.

The associated L1/L2 control channel for MTCH may be transmitted less frequently than the associated L1/L2 control channel for DL-SCH.
In case of multiplexing MBMS transmissions is handled using a separate carrier
· There is only TDM multiplexing between different services
· Only long CP is considered for evaluation

· Bandwidths of 5 and 10 MHz are considered for evaluation



































































































































































































