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Channel spatial nonstationarity: user-to-service antenna links can
have different channel statistics.

Nonlinearity: low-resolution ADC/DAC, power amplifier, mixer, etc.
Non-Gaussianity: low-resolution ADC/DAC, etc.

Non-Ergodicity: short packet transmissions.
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How to model the channel spatial non-
stationarity?

% Near-field region (no longer a far-field
model)

% Spherical wavefront (no longer a plane
wavefront)

% Non-identical and non-independent
probability distribution

% A sparse graph (partially connected
MIMO)

N » A mix of LOS/NLOS links
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* Map-based deterministic channel models
% Geometry-based stochastic channel models
Not suitable for link-level ELAA-mMMIMO simulations.

* A simple and trackable statistical channel model is needed for
link-level study.
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A Novel Statistical Channel Model S
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e < The proposed statistical channel model is simple
it b ot i e and trackable.
Outpute”" P et in (0 % It captures spatial consistencies for LoS/NLoS,
staRt shadowing effects, and fading behaviours.

1: let £ = 0; call (7) to compute ’PLos(d%D); . .
2: letp = ,PLOS(d%D) and generate by according to the Bernoulli distribution ~ ¢¢® F IeX] ble tO environ ment Cha ngeS .
in(5); letm=1~+1;

3: G bm di he distribution in (10); \/ 1 1

o e e hormiee . goto sep 2: < Easy to implement for link-level Monte Carlo

5: t 3 until m = M; 1 1

6: gg’neearatiteﬁ us?r?; (481 and conduct the normalization; simu Iatlons '

END < Following 3GPP channel measurement results.
g
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Capacity Prediction Using Statistical Channel Models LA

CDF of Capacity with SNR: 10 dB
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08 [[~o-in.d. Rayleigh, no shadowing, Dy = 1 m l-'; ,'I i
Proposed channel model, with shadowing, Dy, = 1m| 1 1)/
—o—-Proposed channel model, no shadowing, D, = 20 m il :,
I
# With the proposed model, the % % With conventional mMIMO
P stationary or non-stationary
weaker. 4o channel models, the ELAA-
% Closely-located users (Red) have o./,-’ ¢'><: MIMO channel capacity
their channel capacity less :> i exhibits channel hardening
hardened than more distributed L F effects. This is however not
located users (Blue). P t the case for ELAA-MIMO.
% Shadowing non-stationarity is o7 :
detrimental to the channel 1('50 ias 1;0 : :(;0 2;0 2:10 2(;0 2;30
hardening effect (Green) Capaciy (bts 51z
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Integration of Channel Models in Simulation Platform (1/2)
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A £LAA simulation Platform (Control Panel))
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We are working towards a fundamental paradigm shift in the MIMO
research — 4N Wireless MIMO.

Established the foundation for the future mMIMO research with a
novel contribution on statistical nonstationary MIMO channel model
— Simple, Trackable, Accurate, and suitable for link-level study.

Capacity prediction based on conventional and novel nonstationary
MIMO channel models — found the impact of nonstationarity on
mMIMO channel capacity (spectral effieicny) and channel
hardening effects.

Demonstrated link-level simulations using the developed channel
models.

Extend the channel model to more complicated multiuser scenarios.
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