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I. INTRODUCTION AND PROBLEM FORMULATION

In this extended abstract we consider the K-user interfer-

ence channel (K-IFC), consisting of K transmitters Tk and K
receivers Rk, where k ∈ {1, . . . ,K}. Transmitter Tk intends

to send information to receiver Rk. Its transmission acts as

interference to all other receivers. Here, we consider a special

symmetric case, in which all intended channels are the same,

and all interfering channels are the same. The corresponding

AWGN model of the channel is

yk = hdirxk + hint

∑

l 6=k

xl + zk, (1)

where hdir and hint are the complex-valued channel gains of

the intended (direct) and the interfering channels, respectively.

We normalize the model according to E|xk|2 ≤ 1 and zk ∼
CN (0, 1).

Even though the capacity region of the K-IFC is unknown,

there is some work on inner and outer bounds, see [1] and

references therein. The symmetric K-IFC has been studied

from a degree of freedom (DOF) perspective [2].

In this paper we use a systematic way of finding achievable

rates based on an alternative deterministic model. According

to [3], there exist a discrete superposition model (DSM) for

each channel in the AWGN model. The DSM of the symmetric

K-IFC is

yk =
[

[hdir]xk

]

+
∑

l 6=k

[

[hint]xl

]

, (2)

where [·] is a rounding operation. For the sake of brevity we re-

fer the reader to the reference for details on the definition. The

main idea is to replace the Gaussian noise by the quantization

noise caused by the rounding operation at the receivers. This

makes the model deterministic and possibly easier to analyze.

Another property of the model is that the channel inputs xk

can only take values from a discrete set similar to a high-order

rectangular QAM constellation.

Most importantly, the capacity region in the DSM is within

a constant gap to the capacity region of the corresponding

AWGN model for some channels (including the K-IFC).

Specifically, a code in the DSM achieving a rate tuple (RD
k
)

constitutes a code in the AWGN model achieving a rate tuple

(RG
k
) with RG

k
≥ RD

k
−c, where c is a constant. Such a constant

gap approximation is particularly interesting in the high SNR

regime.
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Fig. 1. Symmetric K-user interference channel.

II. SUMMARY OF RESULTS

We find a coding strategy for the DSM, which is suitable

for the symmetric K-IFC with strong interference, i.e. |hint| ≥
|hdir|. We derive the following tuple of achievable rates,

Rk = min
(

log |hint|2 − log |hdir|2, log |hdir|2
)

− logK2 − 8.
(3)

The interpretation is that the rate is approximately

log
(

|hint|2
)

−log
(

|hdir|2
)

, but cannot exceed the point-to-point

rate log
(

|hdir|2
)

. It is interesting to see that if |hint| ≥ |hdir|2,

every transmitter-receiver pair can operate approximately at

the point-to-point rate, i.e. the interference does not harm the

transmission. In this region the generalized DOF is d = 1,

which coincides with the result in [2].

Finally, we shall sketch the achievability proof. Recall that

the transmit symbols xk can only take values from a discrete

set. The set is bounded by a square of length 1/
√
2, and both

real and imaginary part of the values are spaced equidistantly,

similar to a QAM constellation. If the interference channel

gain hint is large enough, the symbols [hint]xl are sufficiently

far apart, so that the intended signal [hdir]xk can “fit in the

holes”. This is also true for the superposition
∑

l 6=k
[hint]xl.

However, the interfering signal is
∑

l 6=k
[[hint]xl]. The outer

rounding reduces the gap between the interfering symbols and

leads to the penalty depending on K in (3).
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