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Abstract—Millimeter wave (mmWave) communication is en-
visioned as a potential technology for next generation mobile
communication as it can offer multi-gigabit-per-second data rate
and a huge unlicensed spectrum. In this paper, we present a signal
leakage-based low-complexity hybrid analog-digital transceiver
design for a mmWave communication system operating in a
K-user MIMO interference channel. Owing to higher cost and
power consumption of components at mmWave frequencies,
optimal system design with reduced hardware and computational
complexity is critical to make the commercial use of mmWave
communication viable. We achieve reduced hardware complexity
of the proposed design by employing sparse approximation
techniques for large antenna array. The proposed design is based
on the maximization of signal-to-leakage-plus-noise ratio (SLNR)
for all users. This leads to the reduced computational complexity
of the overall system. Numerical results comparing the proposed
design with existing iterative solution demonstrate that it can
achieve comparable performance with reduced hardware and
computational complexity. Performance of the proposed design
with various dictionaries considered for beamforming has also
been compared and illustrated in the simulation results.

Keywords—mmWave communication, sparse signal processing,
hybrid transceiver, orthogonal matching pursuit, 5G.

I. INTRODUCTION

Recently, millimeter wave communication has been gaining

considerable interest for next generation cellular communica-

tion in view of its potential to offer vast unlicensed bandwidth.

With shorter wavelength at mmWave frequencies, large num-

ber of antenna elements can be packed in small volumes en-

abling high beamforming gain at transceivers, making MIMO

an important component of the system architecture [1]–[3].

Unfortunately, providing each antenna element with a separate

radio frequency (RF) chain will lead to high cost and power

consumption of the mixed signal components at these frequen-

cies, thus making conventional fully-digital systems practically

infeasible [1]. In order to combat these challenges, the entire

signal processing is divided into a cascade of digital baseband

and analog beamformer hybrid structure. More recently, ad-

vances in hybrid beamforming strategies for mmWave systems

has been discussed in [4], [5]. In [6], hybrid precoders are

designed by formulating the overall design problem as a sparse

signal recovery problem for a point-to-point mmWave MIMO

system. Later in [7], single user hybrid mmWave system with
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large antenna array at both the base station and mobile station

with partial channel knowledge is considered. Therein, the

precoding scheme is developed considering a realistic spatial

channel model and selecting dominant eigen vectors of the

conditional channel covariance matrix. In [8], MMSE-based

precoder and receive filters for multi-user MIMO interference

channel are jointly designed using orthogonal matching pursuit

(OMP) sparse approximation technique. However in [8], the

transceiver matrices are obtained by an iterative approach,

which leads to high computational cost of the overall mmWave

system.

In this paper, we consider the design of a low-complexity

hybrid K-user MIMO interference mmWave communication

system using an OMP-based algorithm for obtaining hybrid

RF/baseband MIMO processors. OMP-based hybrid process-

ing is a sparse approximation technique using a greedy

iterative approach, which reduces the residue by selecting

the RF beamformers from a set of candidate vectors called

dictionaries and optimizes the baseband processors in the

least squares sense [9]. We first design the optimal precoder

matrices by maximizing the signal-to-leakage-and-noise ratio

(SLNR) for all users simultaneously. For a multi-user interfer-

ence channel, leakage refers to the interference caused by the

signal intended for a desired user on the remaining users. More

specifically, leakage is the measure of the amount of signal

power that leaks into other users. The benefit of solving SLNR-

based optimization problem is that it results in K decoupled

problems and can provide a closed form solution unlike in

the case of MMSE-based optimization problem, which is

solved using the iterative approach. This leads to reduced

computational complexity as demonstrated later in this paper.

SLNR-based system for MIMO downlink channel has been

introduced for single stream data input in [10] and extended

for MIMO downlink system employing Alamounti coding,

enabling simultaneous transmission of two data streams in

[11]. In [12], leakage based precoding for multi-user MIMO

OFDM in downlink scenario has been discussed. An alternate

SLNR-based linear precoding scheme has been discussed in

[13], where improved performance was achieved in the case of

multiple-stream data input for conventional MIMO downlink

scenario. However, to the best of our knowledge, SLNR-based

precoding scheme for mmWave system has been reported in

the literature. Here, we propose a multi-stream SLNR-based

hybrid mmWave system assuming the availability of perfect



channel state information (CSI) at the transceivers . In the

proposed design, we introduce the use of MMSE-type receive

filter unlike the use of matched filter detector in the literature

[10]–[13], hence improving the overall performance of the

mmWave system. We evaluate the performance of the pro-

posed design for various parameters and results are discussed

later in the paper. We also compare the performance of our

proposed SLNR-based system to that of MMSE-based iterative

design in [8] in terms of both hardware and computational

complexity. We demonstrate through simulation results that

the proposed design results in comparable performance with

reduced hardware and computation complexity making the

mmWave system practically implementable for 5G.

The rest of the paper is as follows. Sec. II describes the

system and channel model. The proposed SLNR-based low

complexity system design is discussed in Sec. III. Computa-

tional analysis and simulation results are discussed in Sec. IV

and V respectively. Finally, the conclusion is given in Sec. VI.

Notations: Throughout this paper, we use bold-faced lowercase

letters to denote column vectors and bold-faced uppercase

letters to denote matrices. X and X implies that the variable

X corresponds to the baseband and RF block, respectively.

X∗,tr(·), E{·}, ‖ · ‖0 and ‖ · ‖F denotes the conjugate

transpose, trace operator, expectation operator, 0-norm and

Frobenius-norm respectively.

II. SYSTEM AND CHANNEL MODEL

In this section, system design for hybrid mmWave com-

munication system operating in a K-user MIMO interference

channel is discussed. The block diagram of the proposed

system is shown in Fig. 1. We consider multi-stream com-

munication, where data streams dk of size Ns for each user

are transmitted over nTx transmit antennas and received over

nRx receive antennas. Let, the number of RF chains associated

with each user be N t and Nr for processing at the transmitter

and the receiver, respectively, such that Ns ≤ N t < nTx and

Ns ≤ Nr < nRx. This reduced number of RF chains at the

transceivers will lead to reduced hardware complexity . Let Fo
k

be the optimal precoder matrix and Wo
k be the optimal receive

filter at the k-th user for the conventional full-complexity

system . Then in an hybrid system, the optimal filters are de-

composed into their respective baseband and RF beamformer

for each user such that Fo
k = FkFk and Wo

k = W∗
kW

∗

k. Let

xk be the signal transmitted by k-th user over the channel.Then

the received signal yk at user-k is given by,

yk = CkkFkdk +

K∑

j=1, j 6=k

CkjFjdj + nk, (1)

where, matrix Ckj denotes the channel gain between jth

transmitter and kth receiver and nk ∼ CN (0, σ2
nRx) for

k = 1, 2, · · · ,K, denotes the additive white noise. Thus, the

estimated receive signal be,

d̂k=W∗
kyk = W∗

kW
∗

kCkkFkFkdk

+W∗
kW

∗

k

K∑

j 6=k

CkjFjFjdj +W∗
kW

∗

knk. (2)

Fig. 1. Hybrid beamforming architecture for a K-user MIMO interference
channel.

A. Channel Model

Due to high free-space path-loss and use of large number of

tightly-packed antennas at mmWave frequencies, a 2D narrow-

band parametric clustered channel model is adopted in this

paper. We consider the extended Saleh-Valenzuela model [3],

in which the channel matrix Ckj , from jth transmitter to kth

receiver can be characterized as follow,

Ckj=γ

Ncl∑

m=1

Nray∑

n=1

αkj
mnar

(
φr(k)
mn , θr(k)mn

)
at
(
φt(j)
mn , θ

t(j)
mn

)
, (3)

where, Nray is the number of rays in Ncl clusters and, the

normalization factor γ =
√

nTxnRx
NclNray

is such that it satisfies

E
[
||Ckj||2F

]
= nTxnRx. αmn denotes the complex gain of

nth ray in mth cluster and is assumed to be i.i.d. and complex

Gaussian random variable with zero mean and variance σ2
α ∼

N (0, σ2
α). at

(
φ
t(j)
mn , θ

t(j)
mn

)
and ar

(
φ
r(k)
mn , θ

r(k)
mn

)
are the array

response vectors at the transmitter and the receiver respec-

tively, with φ
t(j)
mn , θ

t(j)
mn and φ

r(j)
mn , θ

r(j)
mn being azimuthal and

elevation angle for transmit and receive antennas, such that,

a
(
φmn, θmn

)
=

1√
nTx

[
expιm× 2π

λ
d(sin(φ))

]T
. (4)

III. SLNR-BASED HYBRID TRANSCEIVER DESIGN FOR

MMWAVE SYSTEM

In this section, we present a leakage-based precoder and

receive filter design for a K-user MIMO interference chan-

nel. We assume that the CSI is perfectly available at the

transceivers. First, we will briefly review the formulation of the

design problem and obtain the optimal precoder matrices and

the receive filters. Then in Sec. III-B, we further decompose

the optimal filters into hybrid RF/baseband processors to

achieve reduced hardware complexity.

A. SLNR at a Glance

The part of the total signal power that is intended for any

user k but that leaks into other users is termed as leakage.

From Fig. 2, when user-k is transmitting the data vector dk

intended for receiver k , then part of this signal gets leaked



Fig. 2. Leakage from user 1 on other users in millimeter wave system.

towards other users. Thus, the total signal power leaked from

user-k to all other users in the system is given by

lk =
K∑

j=1 , j 6=k

||CkjFk||2. (5)

Based on this, SLNR is defined as ratio of total intended signal

power for any user k to the noise power plus the total leaked

signal power towards other users k̃, where k̃ = {1, .., k −
1, k+1, ..,K}. The SLNR for user-k in multi-user interference

channel scenario is given by

SLNRk =
E[d∗

kF
∗
kC

∗
kkCkkFkdk]

nRxσ2
k + E[

∑K

j 6=k d
∗
kF

∗
kC

∗
jkCjkFkdk]

. (6)

Evaluating the expectation in (6) and assuming that E[dkd
∗
j ] =

0, for k 6= j, the expression for SLNR can be simplified as

SLNRk=
tr(F∗

kC
∗
kkCkkFk)

nRxσ2
k + tr(F∗

kC̃
∗
kkC̃kkFk)

=
tr(F∗

kC
∗
kkCkkFk)

tr[F∗
k(

nRxσ2

k

Ns
I+ C̃∗

kkC̃kk)Fk]
, (7)

where, C̃kk = [C1k...C(k−1)kC(k+1)k...CKk]
T . As SLNR-

based optimization problem leads to K decoupled problems, it

leads to a closed form solution and make the overall processing

computationally faster as compared to iterative solution in [8],

[14].

Problem formulation: We design the optimal precoder ma-

trices Fo for each user so as to maximize the SLNR under a

constraint on the total transmit power. Thus the optimization

problem for the k-th user can be stated as,

Fo
k = argmax

(Fk)

tr(F∗
kC

∗
kkCkkFk)

tr[F∗
k(

nRxσ2

k

Ns
I+ C̃∗

kkC̃kk)Fk]
, (8)

subject to: tr(F∗
kFk) = Ns for k ∈ {1, 2, ...K}

We solve the problem (8), which is of standard Rayleigh quo-

tient form and obtain the precoder matrices by simultaneous

diagonalization of two matrices as given in [13]. Thus, as

C∗
kkCkk is Hermitian and (

nRxσ2

k

Ns
I+ C̃∗

kkC̃kk) is Hermitian

and positive definite, then from the generalized eigen space,

TABLE I

SLNR based precoder design Fk

Input: Ak = C∗
kk

Ckk and Bk = (C∗
kk

Ckk + nRxσ2

Ns
I+ C̃∗

kk
C̃kk)

1. Compute Gk by Cholesky decomposition of Bk such that

Bk = GkG
∗
k

where, Gk is a lower triangular matrix with positive

diagonal elements. Then, we have (G−1

k
)∗ = Zk .

2. Compute A‘

k
= Z∗

k
AkZk

3. Perform eigen decomposition of A‘

k
as A‘

k
Uk = UkΛk

to find the unitary matrix Uk .

4. Compute Tk = ZkUk .

Output: Fk = γTk(INs
;0) so that Tr(FkF

∗
k
= Ns)

there exists a non-singular matrix Tk such that

T∗
kC

∗
kkCkkTk = Λk

T∗
k(
nRxσ2

k

Ns

I+ C̃∗
kkC̃kk)Tk = Ωk, (9)

where, Tk spans the range space for generalized eigenspace

of the pair
(
C∗

kkCkk, (
nRxσ2

k

Ns
I + C̃∗

kkC̃kk)
)
. Let Bk =

(C∗
kkCkk +

nRxσ2

k

Ns
I + C̃∗

kkC̃kk

)
, then, from the Proposition

1 in [13], Tk can be obtained as Tk = ZkUk, where

Zk ∈ CnTx×nTx such that, Z∗
kBkZk = I. Hence, we obtain

the precoder matrices by using the algorithm given in Table I.

Specifically, the precoder matrix for any user k is given by

Fo
k = γTk(INs

;0), such that Tr(FkF
∗
k) = Ns. (10)

In order to obtain the optimal receive filter matrices, a matched

filter is used in [10], [13] which can be realized as

Wo
k
∗ =

Fo
k
∗C∗

kk

Ns||CkkF
o
k||F

. (11)

In this paper, we use an MMSE-type receive filter for pro-

cessing the received signal yk. Based on the available channel

Ckk and the optimal precoder Fo
k obtained earlier, the sum-

mean square error for multi-user interference channel can be

obtained as,

MSEk = E{‖d̂k − dk‖
2}

= tr
(
Wk

K∑

i=1

(CkiFiF
∗
iC

∗
ki)W

∗
k−(WkCkkFk+F

∗
kC

∗
kkW

∗
k)

+σ
2

nWkW
∗
k + I

)
. (12)

We design the optimal receive filter by minimizing the sum-

MSE under a the constraint on the total transmit power. Thus,

the optimization problem can be mathematically expressed as,

min
{Wk}

K∑

k=1

MSEk s.t. tr(F∗
kFk) = Ns, ∀k ∈ {1..K}, (13)

For a given Fk, k ∈ {1, ..,K}, we obtain the optimal MMSE

receive filter as

Wo
k=F∗

kC
∗
kk

[ K∑

i=1

CkiFiF
∗
iC

∗
ki+ σ2

nI
]−1

, k ∈ {1, ..,K}.(14)

Once we obtain the optimal precoder and receive filter ma-

trices, we introduce hybrid architecture leading to reduced

hardware complexity by decomposing these optimal filters

into digital baseband and analog RF beamformer matrices. We

perform hybrid decomposition by using the OMP-based sparse

approximation technique. The details of the hybrid design are

discussed in the following subsection.



B. Hybrid OMP-Based Precoder/Receive Filter Design

We obtain the decomposed hybrid RF/baseband matrices

by using orthogonal matching pursuit (OMP) sparse approxi-

mation technique. OMP is a greedy algorithm that constructs

the sparse approximation through an iterative process. At each

iteration, the residue is reduced, which starts out being equal to

the full complexity optimal matrices, by appropriately select-

ing the column vectors from the predefined set of dictionaries.

OMP is a well known signal processing algorithm, and has

been extensively studied in literature for various applications

[8], [9], [15]. To obtain the decomposed matrices for the

given optimal matrices in (10) and (14), we select the RF

beamforming vectors from a dictionary that is most strongly

correlated to the residue computed at each iteration and obtain

the baseband matrices by solving the least squares problem.

We first consider the decomposition of the optimal receive

filters obtained in (14). Note first the optimal receive filter

matrix can be expressed as,

Wo
k = Γyk

Γ−1
yksk

, (15)

where Γyk
= E[yky

∗
k] and Γykdk

= E[ykd
∗
k]. The baseband

receive filter matrix can be written as,

Wo
k = Γ−1

zk
Γzkdk

= (W
∗

kΓyk
Wk)

−1
W

∗

kΓykdk
, (16)

where Γzk
= E[zky

∗
k] and Γzkdk

= E[zkd
∗
k]. Using this

baseband matrix, the problem for obtaining hybrid RF beam-

forming matrix can be formulated as,

W
o

k=argmin
Wk

E‖dk −Wo
k
∗
Wk‖

2
,

=argmin
W

o

k

‖Γ
1

2

yk
Wo

k − Γ
1

2

yk
WkW

o
k‖

2

F . (17)

Introducing the dictionary SBF , the optimization problem for

a sparse receive filter can be rephrased as,

W̃
o

k=argmin
W̃k

‖Γ
1

2

yk
Wo

k − Γ
1

2

yk
SBFW̃

o

k‖
2

F , (18)

s.t. ‖diag (W̃
o

kW̃
o

k

∗
)‖0 = Nr.

Similarly, the optimization problem for designing the sparse

precoder matrix can be written as,

F
o

k=argmin
Fk

‖Γ
1

2

yr
k
Fo

k − Γ
1

2

yr
k
FkF

o
k‖

2

F
. (19)

We have introduced the dictionary as above,

F
o

k=argmin
F̃k

‖Γ
1

2

yr
k
Fo

k − Γ
1

2

yr
k
SBF F̃

o
k‖

2

F
, (20)

s.t. ‖diag (F̃
o

kF̃
o

k

∗
)‖0 = N t and ‖F̃k‖

2

F = ‖Fo
k‖2F .

To solve this optimization problem, the RF beamforming ma-

trix is selected from the set of candidate vectors SBF . At each

iteration, the effective residue is updated, hence, minimizing

the overall error with each iteration. A generalized detailed

OMP based iterative algorithm for jointly designing the RF and

baseband hybrid filters at transceivers is given in Table II. The

set of candidate beamforming vectors are acquired from differ-

ent dictionary sets. In this paper, we evaluate the performance

of the proposed designs over different dictionaries including,

eigen beamforming, discrete Fourier transform(DFT), discrete

TABLE II

OMP-based iterative algorithm

Require Po
k
,Φ,SBF

1: Qk = [ ]

2: R0 = Po
k

3: for i = 1 to N do
4: Ψi−1 = (ΦSBF )∗(ΦRi−1)
5: l = arg maxm=1...M (Ψi−1Ψ

∗
i−1

)m,m

6: Qk = [Qk|Φ(:, k)]

7: Q
k
= (Q

∗
kQk)

−1
Q

∗
kP

o
k

8: Ri =
Po

k−QkQk

‖Po
k
−QkQk

‖
F

9: end for

10: Q =
√
Ns

Q

‖QQ∗‖
F

, when ζ = 1

11: return Q,Q

Precoder: N = Nt,P
o = Fo,Φ = Γ

1

2

yr
k
, ζ = 1,

Q = F, and Q = F

Receive filter: N = Nr,P
o = Wo∗,Φ = Γ

1

2
yk

, ζ = 0, ,

Q = W, and Q = W

Cosine transform(DCT), discrete Hadamard transform(DHT)

and antenna selection beamforming and is illustrated through

simulation results. In general, different dictionaries have dif-

ferent properties and can be selected depending on the ap-

plication. Eigen beamforming is most complex of all above

mentioned dictionaries and consists of eigenvectors of Γyk
.

However, it offers the perfect decomposition of optimal full-

complexity matrices into hybrid baseband and RF units which

is proved in lemma-2 in [8], and hence offers very good

performance, whereas, DFT, DCT and DHT dictionaries can

be designed by using the columns of Fourier transform, Cosine

transform and Hadamard transform matrices respectively. In

the case of implementation complexity, antenna selection

beamforming method is considered to be simplest of all, as

it can be implemented by using a switching circuit, where the

dictionary consisting of columns of InRx are considered.

IV. COMPUTATIONAL COMPLEXITY

In this section, we analyze the computational complexity

of both the MMSE-based iterative and proposed SLNR based

optimization problems. We compare the complexity for each

user based on two factors. First, we consider the count

of basic multiplication/division and addition/subtraction for

different processing parts in the algorithms, the details of

which are given in Table III. Then, we provide the asymptotic

computational complexity in big-O notations as given in Table

IV. It is observed that iterative solution is more complex

then SLNR based system due to the coupled optimization.

While, SLNR based precoder design decomposes the complete

problem into decoupled optimization problems and reduces

the complexity by almost a factor of N. From the results, it is

observed that precoder design using iterative method depends

on the number of users present in the system. Thus, as the

number of users increases, the slower the iterative method

becomes. However, SLNR-based precoder performs equivalent

computations even with increasing number of users. From

Table IV, the overall complexity of MMSE-based iterative



TABLE III

Parameter Multiplication/Division Addition/Subtraction

Iterative SLNR Iterative SLNR

Precoder
(8K + 4)N2Ns+

N2(4NK + 4N + 10)
12N3 + 9N2 + 1

3N2Ns(2K + 1) +
N2(3KN + 3N + 8)

12N3 + 8N2

Receiver
(8K + 4)N2Ns+

N2(4NK + 4N + 10)
2N + 3N3K + 3N3 + 1

3N2Ns(2K + 1) +
N2(3KN + 3N + 8)

2N +N3 − 2

Langrangian
8KN2Ns+ 4KN3 +

3N + 10
6KN2Ns+3KN3+3N+2

Total

8N2Ns(3K + 1) +
4N3(3K + 2) + 20N2 +

3N + 10
3N3(5+K)+9N2+2N+2

6N2Ns(3K + 1) +
3N3(3K + 2) + 16N2 +

3N + 2
13N3 + 8N2 + 2N − 2

TABLE IV

Parameter Iterative SLNR

Precoder O(KN3) O(N3)

Receiver O(KN3) O(N3)

Langrangian O(KN3)

Total O(NiterKN3) O(N3)

solution is of the order of O(NiterKN3), which increases by

order of O(N) when number of users increases in the system,

whereas, the complexity of leakage-based system is of the

order of O(N3). Hence, the proposed system results in reduced

computational complexity for mmWave system.

V. SIMULATION RESULTS

In this section, we present the simulation results for the

proposed leakage-based mmWave system in terms of sum-

mean square error (Sum-MSE), bit-error-rate (BER) and sum-

rate performance. The sum-rate for multi-user MIMO system

is evaluated as, sumrate =
∑K

k=1

∑Ns

i=1 log2(1 + SINRk,i)

where SINRk,i =
WkiCkkFkiF

∗

kiC
∗

kkW
∗

ki

WkiΨkiW
∗

ki

and Ψki = σ2
nI +∑k

l=1 CklFlF
∗
lC

∗
kl − CkkFkiF

∗
kiC

∗
kk. We compare the per-

formance amongst following schemes,

1) Proposed SLNR-based mmWave system with MMSE

type receive filter (ref. SLNR-MMSE).

2) Proposed SLNR-based mmWave system with matched

filter type receive filter (ref. SLNR-MF).

3) Original SLNR-based system in [11] was extended for

mmWave system and compared with proposed design

(ref. SLNR-ORIG).

4) MMSE-based joint iterative transceiver design for

mmWave system in [8] (ref. ITR-MMSE).

Throughout our simulations, we assume {K ∈ 2, 4, 8} users

in a multi-user interference system equipped with nTx =
nRx = 2N t number of transmit and receive antennas. The

RF chain associated with each user at both the transmitter and

receiver unit is N t = Nr = 2Ns + 2, hence achieving atleast

half of the hardware complexity as compared to conventional

fully-digital system. The channel assumed is with uniform

linear antenna arrays with inter-element spacing as λ/2. The

number of clusters and number of rays are assumed to be

Ncl ∈ {1, 2, 4} and Nray = 5 respectively. BPSK modulation

scheme is assumed for generation of data. All the simulations

parameters have been tested for N = 10000 data samples.
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Fig. 3. BER performance versus varying SNR for proposed SLNR-based and
original SLNR-based system with varying number of data streams at K = 4.

In Fig. 3 and Fig. 4, we demonstrate the BER performance

for various schemes (SLNR-MMSE, SLNR-MF and SLNR-

ORIG) by considering different number of input data streams.

It is observed that BER decreases with increasing SNR but

system performance also degrades at larger number of data

streams due to increased channel interference. Through both

the figures, we also observed that the proposed SLNR-MMSE

scheme performs best amongst all the other schemes. In Fig.

5, the sum-MSE performance has been compared for SLNR-

MMSE to ITR-MMSE over different number of users K
∈ {2, 4, 8}. From Fig. 5, we observed that the proposed SLNR-

based system performs equivalently to the iterative solution

at higher SNR and results in overall comparable performance

with reduced computational complexity by the factor O(N ), as

discussed previously in Section. IV. In Fig. 6, we demonstrate

the performance of SLNR-MMSE in terms of sum-rate, for

different dictionaries that includes eigen beamforming, DCT,

DFT, DHT and antenna selection, considered while designing

the RF beamformers during the hybrid system design. Sum-

rate is observed to increase with increasing SNR for all the

aforementioned dictionaries, with eigen beamformer perform-

ing best amongst all. Other dictionaries show considerable per-

formance for the proposed system, but due to the ease of their

implementation they can be considered for the applications

having non-critical criterion.

VI. CONCLUSION

In this paper, we proposed hybrid analog/digital transceiver

designs for a K-user MIMO interference channel for mmWave
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communication system that is less expensive in terms of both

hardware and computational cost. Low hardware complexity

is achieved by using hybrid system architecture, where the

analog RF and digital baseband units were designed by the

use of OMP-based sparse approximation technique. SLNR-

based design lead to reduction of computational cost as it

resulted in decoupled problems and provided a closed form

solution. It is observed through simulations that the use of

MMSE type receiver outperforms the use of matched filter

type detector in the system. We also compared the performance

of proposed system with that of joint transceiver design for

mmWave system in literature [8]. Simulations results over

various performance parameters demonstrate that the proposed

design achieves comparable performance with reduced hard-

ware and computational complexity.
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