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MULTIBEAM SATELLITE USER DOWNLINK

5G Satellite Networks envisage
very high throughput demands
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* Achievable rates analysis
under Gaussian signaling,
system level simulations.
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TRANSCEIVER STRATEGIES

v' Take advantage of CCI - rate splitting, superposition coding
v Limited amount of CSIT needed = only channel amplitudes

Superposition coding with successive Non-coherent rate splitting (NCRS)

cancellation decoding (SC-SCD)

Suitable scheme for degraded broadcast |Evolved from idea to increase the

channels GDoF metric in MIMO channels

« weak/strong user * Interference enhancement (ENH)
* Public and private messages « Common and private messages
e Suitable rate assignment e Suited rate assignment

Appealing since insensitive to the channel | Modification required to avoid channel
phase phase dependence




TRANSCEIVER STRATEGIES
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TRANSCEIVER STRATEGIES
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TRANSCEIVER STRATEGIES
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TRANSCEIVER STRATEGIES

1. JEsAxq[k] + Es(1 — A1) x, [ K]
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TRANSCEIVER STRATEGIES

— SC-SCD

1. EsAix k] + \/Es(l — M) k)

2. \JEsdyxylk] + VEs(1 — 25)x3[k]

i

SCD

SUD

NCRS

1. EsAxq k] + \/Es(l — A)x, | K]

2. JEAxak] + Es(1 — Ap) x5[K]

Satellite transponder

Feeder
uplink Q
' '\\ User 1

Gateway Termlnal

User
downlink

-SQ ot
Igéa m

[

SCD

(s,52)

Z
T

(8(3)98(4))

SCD



ACHIEVABLE RATE REGION ANALYSIS

Mutual information rates Mpg

Symbols modeled as:

— Long sequences.

— I.I.d. complex-Gaussian RVs
(mean O, variance 1).

Closed-form expressions using
— Schur complement.
— Asymptotic properties of

sequences Toeplitz matrices.
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ACHIEVABLE RATE REGION ANALYSIS

Mutual information rates Mg, f € {1,2} /'Main observations: )
For given
— Weight factors A=(1,, 4,)

Independent of integer part of TT—B

S

1
2. Independent of sign of TO

3. Independent of channel phases
\4' Minimum for zero TO /

— UT role distribution, (i)
— Channel coefficients
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— TO (t=(71, 72))
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- Region of achievable rate pairs A
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NUMERICAL RESULTS

Achievable rate region R(H, t) 5
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NUMERICAL RESULTS

Achievable rate region R(H, t)
In bps/Hz
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CONCLUSIONS

Achievable rates for SC-SCD and NCRS
— Closed-form expressions for non-zero TO, R;(H, A, T)

— Independent of integer part of TT—B, sign of TO and channel

S

phases
— Minimum for TO =0

No TO information at GW

- achievable rates are those for TO =0
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