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import numpy as np
import tensorflow as tf
import math

def MIMO_channel(M, N, L, L_INNER, SNR_dB):
inputs = 1. — 2.*np.random.randint(2, size = (L, L_INNER, N))
H—RELEITHIX[]] € {1, — 1} immer N L {ERE
#Linner [FMEEICRICEEBITIZELFEHI B
inputs = inputs.astype(np.float32)
A = np.random.normal(size = (L, N, M), scale = 1.0/math.sqrt(M))
#E0, EEE R EscaleD AV AELEITHIA[] € RV MZELERE
sigma = math.pow(10., -SNR_dB/20.)
outputs = np.matmul(inputs, A) + np.random.normal(size = (L,
L_INNER, M), scale = sigma)
HETEILATH - 4T IFEX[1A[l] € RbimerMZLRIFTH T S
sigmaZ2 = tf.constant(sigma*sigma, dtype = 'float32')
HEIE TV IL (UNTA—E)DEE
return inputs, outputs, A, sigma2
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class AMPLayer(tf.keras.layers.Layer):
def _init_ (self, sigmaz2, init_v, **kwargs):
super(AMPLayer, self). _init _ (**kwargs)

self.sigma2 = sigma2 e
self.init_v = init_v ZARDEEISERTHEA

def build(self, input_shape):
self.Lambda = self.add_weight("Lambda", initializer =
'zeros', trainable = True, constraint = 'non_neg’')
self.v = self.add_weight("v", initializer = #IFR I
tf.keras.initializers.Constant(self.init_v), trainable = True,
constraint = 'non_neg')

def call(self, inputs):
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def call(self, inputs):

X = inputs[0]

y = inputs[1] . - .

z = inputs[2 (x5, Y,2c-1, DE (x5, Y, 2, AITERT B,
A = inputs[3]

output_z =y - tf.linalg.matmul(x, A) + self.Lambda*z
output_x = x + tf.linalg.matmul(output_z, A, transpose_b = True)
output_x = tf.math.tanh(output_x/(self.sigma2 + self.v))

return [output_X, y, output_z, A]
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