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1 The Channel Model

We consider a multiple-input
(MISO) fading channel:

single-output

Yk = HZX]? + Zk
where

e Y; € C denotes the time-k channel output
random variable;

e x;. € C" denotes the time-k channel input
vector satisfying either a peak-power or an
average-power constraint;

e {Z;} ~IID N¢(0,0?) denotes IID zero-mean
white Gaussian noise of variance o2 > 0;

e H; denotes the time-k fading vector of gen-
eral (not necessarily Gaussian!) law includ-
ing memory: we only assume that it is sta-
tionary, ergodic, of finite second moment
E[||[Hg/|?] < oo, and of finite differential en-
tropy rate h({Hg}) > —oo (the regularity
assumption). The realization of H is un-
known both at transmitter and receiver (non-
coherent situation).

2 Channel Capacity

We know that for such regular, non-coherent fad-
ing channels the capacity grows double-logarith-
mically at very high power (SNR — 00):

C(sNR) = log(1+log(1 +sNR)) + x ({Hy}) + o(1)
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where o(1) tends to zero as SNR — oo and where y
is a constant called fading number that is inde-
pendent of the SNR. See Figure 1 for the example
of Rician fading.

Y = Ha + Z with H ~ N¢(8,1)
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Figure 1: Bounds on the channel capacity of a
SISO Rician fading channel with line-of-sight com-
ponent d = 8.

3 Main Result

Theorem 1. The MISO fading number with
memory X ({HL}) is upper-bounded by

X({HE}) < sup { log 7 + E [log [Hjo[?]
%0

— h(Hj% [ {H%} 2 ) }
and lower-bounded by

x({H}}) > sup { log 7 + E [log |[H{%|?]
HxZ )}

where %X, £ ﬁ denote wvectors of unit length.
Moreover, the lower bound is achievable by beam-
forming: product of a constant unit vector X €
C™ (the beam-direction) and a circularly symmet-
ric, scalar, complex IID random process { X} such
that log | X |> ~ U ([loglog &, log &]).

— h(H}%




