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Superposition Coding

Of broadcast and unicast signals
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Spectrum Efficiency target for MBMS in LTE: 1 bps/Hz



Geometry: Unicast vs. Broadcast
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Unicast traffic is interference limited; broadcast is not.



Interference limited Unicast
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Superposition MIMO

Split power budget between unicast and MBMS signals

Total
Node-B
Power

Broadcast QAM od-
Mod. Aymbolj/

Unicast QAM 0d-
Mod. éymbulj/

Unused
Node-B
Power

Unicit

\

S/P

Free MBMS

Ca p1city

SFN
:(> MBMS

4

—

K Unicast
g

S/P

Cancelled
MBMS
signal

Unicast

IFFT

Transmit )

Add
CP
P/S




Interference cancellation

Discard CP
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Spectral Efficiency with superposition
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Spectral Efficiency curve - |

Perfect channel estimates for both broadcast & unicast signals
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Spectral Efficiency curve - |l

Imperfect channel estimates for broadcast
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Superposition MIMO

Two streams for unicast and a single stream for MBMS
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Superposition MIMO

Two streams for both unicast and MBMS
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Superposition MIMO

Receiver Operation: Decode MBMS streams first and
then decode Unicast streams
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System Simulations: Thrntiohnuit

> 100% improvement in

throughput
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System View: Fairness

Fairness Curve for Unicast User Throughput in bps/Hz
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Summary

 More bang for the bucks

— For a little extra power, superposition achieves
improves overall system throughput and spectral
efficiency without adversely affecting unicast rates

— Simple receiver operation — MMSE with SIC
* Slight loss in unicast rates due to imperfect
interference cancellation

— Impact due to imperfect channel estimation

* Mitigate loss by using a dense packing of power boosted broadcast
reference signals.



