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It is suggested to include the following text proposal on the multiplexing aspect and reference signal aspect for MBMS transmission into TS25.814.

Start of Text proposal ---------------------------------------------------------

7.1.1.2
Multiplexing including reference-signal structure
7.1.1.2.1
Downlink data multiplexing

For unicast data, both TDM and FDM are employed to map channel-coded, interleaved, and data-modulated information [Layer 3 information] onto OFDM time/frequency symbols. The OFDM symbols can be organized into a number of resource blocks consisting of a number (M) of consecutive sub-carriers for a number (N) of consecutive OFDM symbols. The granularity of the resource allocation should be able to be matched to the expected minimum payload. It also needs to take channel adaptation in the frequency domain into account.

The frequency and time allocations to map information for a certain UE to resource blocks is determined by the Node B scheduler and may e.g. depend on the frequency-selective CQI (channel-quality indication) reported by the UE to the Node B, see Section 7.1.2.1 (time/frequency-domain channel-dependent scheduling). The channel-coding rate and the modulation scheme (possibly different for different resource blocks) are also determined by the Node B scheduler and may also depend on the reported CQI (time/frequency-domain link adaptation). 

In addition to block-wise transmission, transmission on non-consecutive (scattered) sub-carriers is also to be supported as a means to maximize frequency diversity.
For multi-cell multicast/broadcast data, the same multiplexing strategy with unicast data can be employed. That is, multicast/broadcast data can be multiplexed with unicast data in a sub-frame, for example, using the same resource block definition with a unicast case. Another possibility is transmitting multicast/broadcast data in separate sub-frames in which unicast data is not transmitted.
Details of the multiplexing of lower-layer control signaling is currently TBD but may be based on time, frequency, and/or code multiplexing.
7.1.1.2.2
Downlink reference-signal structure

The downlink reference  signal(s) can be used for at least  

· Downlink-channel-quality measurements

· Downlink channel estimation for coherent demodulation/detection at the UE

· Cell search and initial acquisition

Reference symbols (a.k.a. ”First reference symbols”) are located in the first or second OFDM symbol of a sub-frame. 

Additional reference symbols (a.k.a. ”Second reference symbols”) may also be located in other OFDM symbols of a sub-frame

The position (in the frequency domain) of the reference symbols (first as well as second reference symbols) may vary from sub-frame to sub-frame.

The first reference symbols are always transmitted from one or multiple TX antennas.

It is currently FFS if the second reference symbols are

· always transmitted,

· selectively transmitted, or

· never transmitted (i.e. there are no second reference symbols)

In the case of selectively transmitted second reference symbols, the transmission of second reference symbols could be based on e.g.

· The possibility for inter-sub-frame interpolation between first reference symbols (second reference symbols e.g. only transmitted when inter-sub-frame interpolation between first reference symbols is not possible, e.g. when some sub-frames are used for Single-Frequency-Network- based broadcast)

· Doppler, in case of common channels the highest anticipated Doppler (second reference symbols only transmitted at high Doppler)

· Scheduling decision (second reference symbols only transmitted in resource blocks being scheduled)

· Selected ”transport format”  (second reference symbols only transmitted e.g. in the case of higher-order modulation)

Number of TX antennas used for transmission (second reference symbols only transmitted in case of transmission from more than a certain number of TX antennas)
Additional UE-specific reference signals are to be considered for dynamic beam forming. Also, additional reference signals can be considered for the sub-frames in which multi-cell multicast/broadcast data is multiplexed with unicast data.
It should be possible to create multiple mutually orthogonal reference signals. 

· To support transmission using multiple TX antennas 

· To allow for orthogonal reference signals between sectors and fixed beams of the same Node B.
Means to have good correlation properties also between reference signals of cells of different Node B should also be considered.
7.1.1.3
Channel coding and physical channel mapping
End of Text proposal ----------------------------------------------------------
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