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Super-Resolution Channel Estimation for mmWave Massive MIMO With
Hybrid Precoding

Contributions

Iteratively reweighted super-resolution mmWave channel estimation

Low complexity SVD based preconditioning

System Model

Y = WHHPS + N = WHHX + N

H =
L∑

l=1

zlaR(θazR,l , θ
el
R,l)a

H
T (θazT ,l , θ

el
T ,l) = AR(θ′R) diag(z′) AH

T (θ′T )

min
z,θR ,θT

‖z‖0 s.t. ‖Y −WHHX‖F ≤ ε
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Solution

min
z,θR ,θT

G(z,θR ,θT ) ,

{
L∑

l=1

log(|zl |2 + δ) + λ‖Y −WHHX‖2F

}

min
z,θR ,θT

S (i)(z,θR ,θT ) ,
{
λ−1zHD(i)z + ‖Y −WHHX‖2F

}
D(i) , diag

{
(log(|z (i)l |

2 + δ))−1
}

z(i)opt(θR ,θT ) , arg min
z

S (i)(z,θR ,θT )

λ = min(d/r (i), λmax)

θR & θT found via Gradient Descent

SVD based preconditioning performed to reduce complexity
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Low-Complexity Multiuser MIMO Precoder Design Under Per-Antenna
Power Constraints

Contributions

Precoder design for MU-MIMO Systems with Per-Antenna Power Constraints
(PAPC)

Minimization of distance between Sum Power Constraint and PAPC decoders

Iterative algorithm with Newton’s method to solve the dual

System Model

yk = Hkx + nk , x =
K∑

k=1

Wkbk

W = [W1,W2, . . . ,WK ]

SPC: E[tr(xxH)] = tr(WWH) ≤ pt

PAPC: E[diag(xxH)] = diag(WWH) ≤ p
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Solution

ZF precoder for SPC: WSPC ,k = VkAk

ZF precoder for PAPC: Wk = VkBk

Distance between SPC and PAPC:
d(W,WSPC ) = ‖W −WSPC‖2 = tr((W −WSPC )(W −WSPC )H)

min
W

d(W,WSPC ) s.t. diag(WWH) ≤ p

Primal : max
B

K∑
k=1

tr(AkB
H
k + BkA

H
k )

s.t. diag(
K∑

k=1

VkBkB
H
k V

H
k ) ≤ p
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Dual : min
λ

tr(
K∑

k=1

(VH
k diag(λ) Vk)−1AkA

H
k ) + λTp

s.t. λ ≥ 0

Slater’s condition satisfied

Newton Update: λ(i + 1) = λ(i)− βφ−1 5 g
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A General Matched Filter Design for Reciprocity Calibration in Multiuser
Massive MIMO Systems

Contributions

Design of Calibration matrix
for TDD MU-MIMO System

Maximization of SINR in the
presence of reciprocity
mismatch

System Model

HUL = diag({ri}Mi=1) HT diag({t̂j}Kj=1) = RHT T̂

HDL = diag({r̂j}Kj=1) H diag({ri}Mi=1) = R̂HT
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Downlink Channel:
y =
√
ρDHDLWx + n

Precoding Matrix: W = αCH∗UL

⇒ y =
√
ρDαHTCR∗HHx + n =

√
ρDH̃x + n

Matched Filter: C1 = λT∗R−∗ ⇒ H̃1 = αλHT(HT)H

Decorrelator: C2 = λT−1R−∗ ⇒ H̃2 = αλHHH

Optimal C:

max
C

R ≡ max
C

|tr(TCR∗)|2

‖TCR∗‖2F + ‖CR∗‖2F/ρD
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Results

Proposed design yields the below for perfect CSI

CGMF = εT∗R−∗
(
TT∗ +

IM
ρD

)−1

Asymptotics:
CGMF
ρD→0 = εT∗R−∗

CGMF
ρD→∞ = εT−1R−∗

For imperfect CSI

CRGMF = εT∗R

(
TT∗RR∗ +

TT∗

ρU
+

RR∗

ρD
+

IM
ρUρD

)−1

CRGMF
ρD→∞,ρD→0 = εT−1R
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