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THz-band, Tbps MIMO Communications: A Joint
Data Detection and Decoding Framework

Hakim Jemaa, Student Member, IEEE, Hadi Sarieddeen, Member, IEEE, Mohamed-Slim Alouini, Fellow, IEEE,
and Tareq Y. Al-Naffouri, Senior Member, IEEE

Abstract—Efficient data detection and decoding are addressed
under terahertz (THz)-band channel conditions and terabit-per-
second (Tbps) baseband processing constraints. We investigate
the performance and complexity tradeoffs of candidate data
detectors in correlated ultra-massive multiple-input multiple-
output (UM-MIMO) THz channels. Under high correlation,
channel-matrix puncturing in subspace detectors can significantly
reduce computational complexity and introduce much-needed
parallelizability. Simulation results demonstrate that subspace
detectors outperform conventional detectors in typical line-of-
sight-dominated THz channel conditions. We advocate for a joint
data detection and decoding framework that does not parallelize
channel-code decoders to satisfy stringent Tbps baseband con-
straints but parallelizes data sources through channel puncturing
and adopts short codes instead.

Index Terms—THz communications, ultra-massive MIMO,
subspace detection, short codes, terabit-per-second.

I. INTRODUCTION

The THz band between 0.1 THz and 10 THz is a critical
spectrum enabler for sixth-generation (6G) wireless commu-
nication systems and beyond. Compared to millimeter-wave
(mmWave) communications, THz communications promise
higher data rates (Tbps), reduced latency, enhanced security,
and better localization and sensing capabilities [1], [2]. Recent
advances in electronic, photonic, and plasmonic (graphene-
based) solutions are closing the gap in THz devices, em-
phasizing high electron tunability in reconfigurable THz sys-
tems. However, major challenges remain in designing ef-
ficient THz-specific signal processing techniques [3], [4].
With the fifth-generation (5G) only promising peak data rates
of 20 gigabit-per-second, baseband signal processing should
be hardware-friendly and low-complexity to bridge the gap
between promised Tbps rates and state-of-the-art processor
clock speeds. THz-band signal processing should account for
constraints germane to THz device technologies, hardware
impairments, and channel and noise modeling.

In this work, we consider using UM-MIMO technology as
an infrastructure enabler that combats the large THz path and
molecular absorption losses and extends the communication
range [5], [6]. We focus on the corresponding UM-MIMO data
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detection and decoding problems that are most computation-
ally demanding, exploring solutions that account for both THz
channel characteristics and baseband processing limitations.
We study the applicability of various data detectors for differ-
ent THz channel conditions, highlighting the performance and
complexity tradeoffs and the importance of parallelizability in
Tbps operations. In particular, subspace detection algorithms
[7], [8] can introduce favorable parallelizability alongside per-
formance gains. We examine short-code-length channel codes
to reduce the channel-code decoding complexity, leveraging
the parallelizability introduced by channel puncturing. Lower
case, bold lower case, and bold upper case letters correspond
to scalars, vectors, and matrices, respectively. Scalar norms,
vector norms, transpose, and conjugate transpose are denoted
by |·|, ∥·∥, (·)𝑇 and (·)𝐻 , respectively.

II. SYSTEM AND CHANNEL MODELS

We consider a 3D UM-MIMO system with an array-of-
subarrays (AoSA) architecture [3] consisting of 𝑀 (t)×𝑁 (t) and
𝑀 (r)×𝑁 (r) subarrays (SAs) at the transmitter (Tx) and receiver
(Rx), respectively. Each SA consists of 𝑄×𝑄 antenna elements
(AEs). The distances separating two Tx (or Rx) SAs is Δ. We
assume beamforming at the AE level, where each SA gener-
ates a single beam. We consider a single-carrier frequency-
flat channel for line-of-sight (LoS)-dominant THz systems,
favoring low-complexity designs and reduced peak-to-average
power ratios [3]. The complex baseband input-output relation
is y=Hx+n, where x= [𝑥1𝑥2 · · · 𝑥𝑀𝑡𝑁𝑡

]𝑇 ∈X𝑀𝑡𝑁𝑡×1 is a vector
of information symbols, each drawn from a quadrature am-
plitude modulation (QAM) constellation, X, y∈C𝑀𝑟𝑁𝑟 is the
received symbol vector, H = [h1h2 · · · h𝑀𝑡𝑁𝑡

] ∈ C𝑀𝑟𝑁𝑟×𝑀𝑡𝑁𝑡

is the channel matrix, and n ∈ C𝑀𝑟𝑁𝑟×1 is the additive white
Gaussian noise of variance 𝜎2. We assume perfect channel
state information at the Rx, which is reasonable in low-
mobility THz scenarios. We adapt our TeraMIMO channel
simulator [9], which accurately simulates stochastic THz chan-
nels from measurement-based models. The frequency-domain
channel between the 𝑞 (t) th Tx and 𝑞 (r) th Rx SAs is

ℎ𝑞 (r) ,𝑞 (t) = 𝛼LoS𝐺 (t) (𝚽(t) )𝐺 (r) (𝚽(r) )

× A (r)
𝑒𝑞 (𝚽(r) ,𝚽(r)

0 )A (t)Tr

𝑒𝑞 (𝚽(t) ,𝚽(t)
0 )𝑒− 𝑗2𝜋 𝑓 𝜏LoS

+
𝑁clu∑︁
𝑐=1

𝑁𝑐
ray∑︁

ℓ=1
𝛼NLoS
𝑐,ℓ 𝐺 (t) (𝚽(t)

𝑐,ℓ
)𝐺 (r) (𝚽(r)

𝑐,ℓ
)

× A (r)
𝑒𝑞 (𝚽(r)

𝑐,ℓ
,𝚽(r)

0 )A (t)Tr

𝑒𝑞 (𝚽(t)
𝑐,ℓ

,𝚽(t)
0 )𝑒− 𝑗2𝜋 𝑓 𝜏NLoS

𝑐,ℓ ,

(1)
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where 𝑁clu and 𝑁𝑐
ray are the number of clusters and number

of rays in the 𝑐th cluster, 𝛼LoS
𝑞 (r) ,𝑞 (t) and 𝛼NLoS

𝑐,ℓ
are the LoS

and NLoS path gains (including molecular absorption), 𝐺 (t)

and 𝐺 (r) are the Tx and Rx antenna gains, and a(t) ∈ C𝑄 (t)×1

and a(r) ∈ C𝑄 (r)×1 are the Tx and Rx beamsteering vectors.
The vectors 𝚽(t) = [𝜙 (t) , \ (t) ]Tr/𝚽(r) = [𝜙 (r) , \ (r) ]Tr and 𝚽(t)

𝑐,ℓ
=

[𝜙 (t)
𝑐,ℓ

, \
(t)
𝑐,ℓ

]Tr/𝚽(r)
𝑐,ℓ

= [𝜙 (r)
𝑐,ℓ

, \
(r)
𝑐,ℓ

]Tr are the LoS and ℓth-ray 𝑐th-
cluster NLoS angles of departure/arrival, and 𝜏LoS = 𝑑/𝑐 and
𝜏NLoS
𝑐,ℓ

are the the LoS and NLoS ray times of arrival; 𝑓 is
the operating frequency and 𝑐 is the speed of light in vacuum.
A (t)

𝑒𝑞 and A (r)
𝑒𝑞 are the equivalent array responses [9].

The relation between the THz channel conditions and design
compactness is studied in [5]; near-orthogonal LoS channels
are retained at an optimal SA separation, Δopt =

√︁
𝑧𝑑𝑐/𝑀 𝑓 , for

odd 𝑧 and symmetric arrays of dimension 𝑀 . We differentiate
between orthogonal and non-orthogonal LoS, depending on
whether a spatial tuning of Δ is performed in a reconfig-
urable design or not. Our system model also accounts for
THz-specific characteristics such as spherical wave models,
misalignment, and beam split [9]. We consider multiple THz
channel scenarios, each incurring different data detection and
decoding challenges. In addition to short-distance, LoS links,
we consider indoor environments [10] that can sustain multi-
path components and a data center scenario [11]. High rates,
low latency, and high eavesdropping resiliency are favorable
THz features for complex high-traffic data-center connectivity.

III. PROBLEM FORMULATION AND DATA DETECTORS

Low-complexity linear detectors perform well in conven-
tional low-frequency massive MIMO systems because of fa-
vorable channel hardening resulting from many antennas at the
base station and a few at the user equipment. However, the ill-
conditioned doubly-massive UM-MIMO THz channels require
near-optimal non-linear detection algorithms. The stringent
Tbps processing constraints further necessitate low-complexity
solutions that consider the underlying hardware implementa-
tion. A popular approach is to limit the choice of candidate
information symbol vectors in non-linear detectors from a
complete lattice to a reduced space.

A. Reference Detectors

The optimal maximum likelihood (ML) detector searches
the entire lattice, X̄=X𝑀𝑡𝑁𝑡 , for xML=arg min

x∈X̄
∥y−Hx∥2. Fur-

thermore, enhanced bit decoding performance can be achieved
by leveraging soft-output (SO) detection information in the
form of a posteriori log-likelihood ratios (LLRs) of detected
bits. Let c be the bit representation of x; 𝑐𝑖,𝑚 is the 𝑖th bit of
the 𝑚th symbol. The LLR, 𝛾𝑖,𝑚, of 𝑐𝑖,𝑚 is defined as

𝛾
(
𝑐𝑖,𝑚

�� y) ≜𝛾𝑖,𝑚≜ ln
(
P

[
𝑐𝑖,𝑚=+1|y,H

]
/P

[
𝑐𝑖,𝑚=−1|y,H

] )
,

(2)
where P is the probability function; 𝑐𝑖,𝑚 = 0 and 𝑐𝑖,𝑚 = 1 are
assumed to be equally likely. Assuming optimality in the max-
log sense (because true LLR computations are exhaustive),

𝛾ML
𝑖,𝑚=

{
𝑑ML − 𝑑ML

𝑖,𝑚
if 𝑐ML

𝑖,𝑚
= 0

𝑑ML
𝑖,𝑚

− 𝑑ML if 𝑐ML
𝑖,𝑚

= 1,
(3)

where the ML and counter ML distances are, respectively,

𝑑ML= ∥y − HxML∥2 and 𝑑ML
𝑖,𝑚= min

x∈X̄

(
𝑐ML
𝑖,𝑚

)
𝑗,𝑏

∥y − Hx∥2, (4)

with X̄ (0)
𝑖,𝑚

=
{
x∈X̄ : 𝑐𝑖,𝑚=0

}
and X̄ (1)

𝑖,𝑚
=
{
x∈X̄ : 𝑐𝑖,𝑚=1

}
; 𝑐ML

𝑖,𝑚

is the counter-ML bit value.
The exhaustive search in ML detection incurs a pro-

hibitive exponential complexity. Conversely, a linear zero-
forcing (ZF) detector multiplies the received symbol vector
with the pseudo-inverse of the channel, yZF =

(
H𝐻H

)−1 H𝐻y,
to decouple symbols and slice them individually on their
respective constellations. The ZF SOs are computed as

𝛾ZF
𝑖,𝑚 =

1
𝜎2

(
min

𝑥𝑖∈X (1)
𝑖,𝑚

���̂�ZF
𝑖 − 𝑥𝑖

��2 − min
𝑥𝑖∈X (0)

𝑖,𝑚

���̂�ZF
𝑖 − 𝑥𝑖

��2) , (5)

where X (0)
𝑖,𝑚

=
{
𝑥 ∈X : 𝑐𝑖,𝑚=0

}
and X (1)

𝑖,𝑚
=

{
𝑥 ∈X : 𝑐𝑖,𝑚=1

}
.

Nevertheless, large matrix inversions can still be complex.
Sphere decoders (SDs) transform the ML detection problem

into a tree search over which branch pruning reduces complex-
ity. Another approach is lattice reduction (LR)-aided detection.
LR transforms the detection problem into a closest vector
search problem over an infinite lattice of a near-orthogonal
basis. Combined with linear detectors (ZF), LR significantly
enhances performance. We adopt the complex lattice reduction
(CLLL) algorithm [12] and produce, using Gram-Schmidt
orthogonalization, an orthogonal set of vectors that extends
the same space as {h1, . . . , h𝑛}. The output LLRs are thus
𝛾LR
𝑖,𝑚

= 𝛾
(
𝑐𝑖,𝑚

�� yLR,HLR). Imperfect basis orthogonalization
and nearest neighbor quantization degrade performance; gen-
erating SOs following LR is also not straightforward.

B. Subspace Detectors
We study subspace detectors [7] that transform channel

matrices into target structures through controlled puncturing.
The resultant implementation of search-based detectors over
such structures can be parallelized in hardware. An instance
of subspace detectors, the layered orthogonal lattice detector
(LORD), consists of preprocessing QR decomposition (QRD)
and search stages, repeated for different channel column
permutations, Π(𝑡). For every iteration 𝑡, Q(𝑡)R(𝑡) = HΠ(𝑡),
where Q is a unitary matrix, R = [𝑟𝑖, 𝑗 ] is upper triangular,
and HΠ(𝑡) =

[
h1 . . . h𝑡−1h𝑡+1 . . . h𝑁𝑡𝑀𝑡

h𝑡

]
. The permutation

is also applied to x. We can rewrite the received vector as
ỹ(𝑡) = Q(𝑡)𝐻y = R(𝑡)xΠ(𝑡) +Q(𝑡)𝐻n = R(𝑡)x̃(𝑡) + ñ(𝑡). After
preprocessing, LORD searches symbols at the root layer of
x̃(𝑡), 𝑥𝑀 (t)𝑁 (t) , and back-substitutes to obtain a candidate x̂:

𝑥𝑚=


𝑥𝑀𝑡𝑁𝑡

, 𝑚 = 𝑀𝑡𝑁𝑡

arg min
𝑥∈X

����̃�𝑚−𝑟𝑚,𝑚𝑥 −
∑𝑀𝑡𝑁𝑡

𝑒=𝑚+1 𝑟𝑚,𝑒𝑥𝑒

��� , 𝑚 < 𝑀𝑡𝑁𝑡 .

(6)
The 𝑀𝑡𝑁𝑡 different sets, SLORD

𝑡 , of |X| candidate vectors each,
form a reduced search set for SO computations:

𝛾LORD
𝑖,𝑚 =

1
𝜎2

(
min

𝑥𝑖∈S (1)
𝑡,𝑖,𝑚

∥ỹ(𝑡)−R(𝑡)x∥2− min
𝑥∈S (0)

𝑡,𝑖,𝑚

∥ỹ(𝑡)−R(𝑡)x∥2

)
.

(7)
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Fig. 1. Puncturing and matrix permutation in a 4x4 MIMO structure.

Populating the 𝑚th set (for 𝑡 = 𝑚) is crucial for computing
the LLRs of bits corresponding to the 𝑚th symbol. However,
hard-output LORD only requires a single decomposition and
set of candidate vectors, where xLORD=arg min

x̃∈SLORD
1

∥y−Hx̃∥2.

C. Channel Puncturing

Aiming to realize more efficient and better parallelizabile
detectors, QRD is replaced by a more generic WR decom-
position (WRD). WRD transforms H into a punctured upper
triangular matrix ¤R, where H = W ¤R, and W can be efficiently
computed via QRD followed by elementary matrix compu-
tations [7]. The transformed system model is ỹ = W𝐻y =
¤Rx + W𝐻n. The corresponding subspace detection (SSD)
routine then cyclically shifts the columns of H, generating the
corresponding punctured ¤R for each of the 𝑀 (t)×𝑁 (t) steps.
Figure 1 illustrates the puncturing and permutation operations.
For the 𝑡th WRD, the SOs are:

𝛾SSD
𝑖,𝑚 =

1
𝜎2

(
min

𝑥𝑖∈S (1)
𝑡,𝑖,𝑚

∥ỹ(𝑡)− ¤R(𝑡)x∥2− min
𝑥∈S (0)

𝑡,𝑖,𝑚

∥ỹ(𝑡)− ¤R(𝑡)x∥2

)
.

(8)
With LORD, Q is unitary, and the distance computations in
(7) are over the original vector space. Therefore, LLRs can
be improved by populating global distance metrics across
permutations. To the contrary, W is not unitary, and comparing
distances computed from different SSD decompositions is
not useful. The LLR computations per symbol can thus be
fully parallelized (with an order equal to the UM-MIMO
dimension), a critical feature for achieving Tbps rates.

IV. SIMULATION RESULTS AND DISCUSSION

We investigate the bit-error-rate (BER) performance of the
studied schemes as a function of the signal-to-noise ratio
(SNR). Figure 2 illustrates the performance in data-center and
indoor THz environments, with 64x64 MIMO and 4 QAM.
Lower modulation orders are favored for complexity reduction
in UM-MIMO systems. The data-center channel has fewer
multipath components; the distribution of the number of clus-
ters and rays and other parameters are highlighted in Table I.
In both the indoor multipath and data-center channels, LORD
outperforms LR and ZF (10 dB gain compared to LR). ZF
performs badly with high channel correlation.

With spatial tuning in short-distance LoS channels, the
channel is orthogonal, and LR and ZF would be equally opti-
mal. However, the LR performance deteriorates with imperfect
orthogonalization, especially since the method we adopted
for SO computations in LR-aided detectors is not optimal.
Therefore, under near-orthogonality in LoS THz channels, ZF
is sufficient to decouple the interfering symbols.

TABLE I
MAIN CHANNEL MODEL PARAMETERS

Parameter\channel Data center Indoor multipath LoS
Frequency (THz) 0.3 0.3 1
Bandwidth (THz) 0.02 0.025 0

Distance (m) 2 1.75 2
Clusters 3 Poisson -

Rays 4 Poisson -

The very high SNR values in the BER curves’ slope region
are caused by the very high path loss at THz frequencies.
This effect can be remedied by increasing the antenna gains
and introducing beamforming gains. However, the antennas’
behavior and their architectures at THz frequencies are yet to
be perfectly known. Much lower SNR ranges can be achieved
by packing thousands of AEs within a SA to achieve a target
beamforming gain, as shown in Fig. 3.

The BER performance using polar and low-density parity-
check (LDPC) codes in indoor multipath channels are illus-
trated in Fig. 3. For Polar codes, we consider a 164-bit code
length; for other code lengths, we rate-match the encoded
message to a length equal to that of LDPC encoding. We use
cyclic redundancy check (CRC)-aided successive cancellation
list (SCL) decoding with a list size of 8 and a CRC of 24
bits; polar coding without CRC suffers in performance. For
similar code rates, the performance of the studied detectors
under polar and LDPC coding is similar to that with turbo
coding. However, the results here do not accurately capture
the performance of coding schemes, mainly because the code
lengths and rates are not perfectly matched. Subspace detection
is shown to achieve near-optimal performance at a significantly
lower complexity.

As this work motivates introducing high parallelizabil-
ity through subspace detection, a performance compari-
son between channel-punctured and non-punctured detection
schemes is illustrated in Fig. 4. For a non-orthogonal LoS
channel, Fig. 4-a compares SSD, LORD, and LR-aided de-
tection with 16x16 MIMO and 64x64 MIMO, 16 QAM and
64 QAM. The higher the MIMO order, the higher the cor-
relation effect and the more SSD outperforms LORD (an
average gain of 5dB). This observation is very promising and
highlights a win-win situation. Not only do we profit from
complexity reduction and high parallelizability with SSD, but
we achieve near-ML performance. At lower frequencies, punc-
turing in SSD would typically incur a performance degradation
cost [7]; with ill-conditioned THz channels, puncturing in SSD
reduces channel correlation and enhances performance.

Finally, we investigate how tuning with the coding scheme
parameters affects the detectors’ performance. Figure 4-b com-
pares SSD and LR for 4x4 MIMO and 16x16 MIMO, 4 QAM
and 16 QAM, and code lengths of 256 bits and 64 bits. Using
smaller code chunks degrades the performance by 2 dB for 4x4
MIMO and around 10 dB for 16x16 MIMO. However, smaller
code lengths allow spatial parallelism and further complexity
reduction, which is crucial for Tbps operations.
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Fig. 2. Uncoded and turbo-coded BER performance of the studied detectors in 64x64 MIMO systems using 4QAM.
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Fig. 3. BER performance with polar and LDPC channel coding in indoor
multipath environments (using 100 AEs per SA).

V. COMPLEXITY ANALYSIS

A. Data Detection Complexity

ML detection requires an exponential number of Euclidean
distance computations, |X|𝑀𝑡𝑁𝑡 . In contrast, ZF only requires
O(𝑀𝑡𝑁𝑡 |X|) floating-point operations (flops). For SD, the
complexity is determined by the number of visited nodes
within a tree search. Fixed-radius sphere decoding [13] would
be favored in a THz/Tbps scenario because it has a fixed
complexity. Nevertheless, parallelizability is crucial for a
Tbps baseband, and tree structures are not easily parallelized
unless flattened and unrolled. For LR-based detection, the
preprocessing stage incurs an O((𝑀𝑡𝑁𝑡 ) (𝑀𝑟𝑁𝑟 )3 log(𝑀𝑟𝑁𝑟 ))
complexity on top of ZF. Such preprocessing is not easily
parallelized, but needs to be computed once per frame.

Subspace detectors can be highly parallelized. The complex-
ity of near-optimal LORD is O((𝑀𝑟𝑁𝑟 )2 ( |X|)) (much less
than ML). Furthermore, through subspace matrix puncturing,
the complexity can be reduced to approach that of ZF. The
additional pre-processing cost can be marginal in near-static
environments (typical for THz applications), where matrix
decompositions can be computed once and stored in memory.
In LORD, the procedures following all matrix permutations
can be combined to compute the LLRs for the bits of a specific
symbol. However, such procedures can run in parallel with

SSD [7]. Hence, given a sufficient chip size that can support
parallel processing, the latency in a 1000×1000 UM-MIMO
SSD can be reduced 1000 times with channel puncturing.

B. Channel Coding Complexity
Communication system design faces implementation bot-

tlenecks in computational complexity, chip area, energy ef-
ficiency, and algorithm parallelizability. The EPIC project
guidelines [14] for practical deployment of Tbps data rates
translates into one pJ/bit energy efficiency, 100 GHz/sec/mm2

area efficiency, and 0.1 W/mm2 power density. Improvements
in silicon and hardware are insufficient for THz/Tbps com-
munication requirements. Therefore, efficient, parallelizable,
and low-complexity data detection schemes should be jointly
optimized with efficient channel-code decoding.

High throughput, high power/energy efficiency, and low
latency require highly parallelizable architectures that guar-
antee large locality and minimum control of data flow. Turbo
and LDPC schemes are data-flow-based, incorporating limited
locality with randomness via interleavers and tanner graphs,
respectively. The coding/decoding complexity (in flops) is
code-length- and code-rate-dependant [15]. Thus, variable
code lengths and rates are crucial to support different THz
use cases. Shorter code lengths reduce complexity, lower the
energy cost of memory usage, and enhance parallelizability.

Data dependency in iterative decoding hinders parallelism.
For instance, the different trellis steps cannot be calculated in
parallel in maximum a posteriori turbo decoding because of the
structure of interleavers. By decomposing the decoding pro-
cess into sub-functions, spatial parallelism can be introduced.
For example, the variable and check node computations can
be treated independently in the belief propagation algorithm.
Achieving high throughput is also bounded by locality and
regularity, where minimizing power consumption and intercon-
nectivity reduces energy and area consumption (data transfers
dominate the belief propagation algorithm). The throughput
is affected by multiple practical and theoretical limitations; it
can be expressed as a multiparameter variable that depends on
factors such as the feasible parallelism capacity in an archi-
tecture, the timing overhead due to interconnect and memory
access conflicts, and the number of decoding iterations.
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Fig. 4. Channel-punctured versus channel-unpunctured performance for different code lengths.

The conventional decoding algorithms significantly differ
for the three considered coding schemes; thus, the challenges
will also be different. Turbo codes require low-complexity
decoding algorithms to boost implementation efficiency fur-
ther, whereas the throughput of LDPC decoding is strongly
dominated by the interconnect complexity inherent to the
Tanner graph structure. All levels of parallelism must be
efficiently exploited to reach Tbps throughput, and pipelin-
ing is mandatory to break up data dependencies. Pipelined
architectures require a huge number of registers, and the
clock tree becomes a bottleneck in clock synchronization and
power consumption. This concern is mainly raised for high-
throughput polar decoders.

Instead of parallelizing the decoder, we can parallelize the
source and use short codes per source stream. In the particular
case of subspace detection, source parallelizability can be
introduced in the spatial domain, with each antenna being
independently fed short code words. Unconventional universal
decoders can complement such source parallelizability. In
particular, the recently proposed guessing random additive
noise decoding (GRAND) [16], [17] can be used to decode
short codes from arbitrary code-book structures. GRAND is
particularly efficient with high-rate block-code constructions.

VI. CONCLUSION

In this paper, we studied the performance and complexity
trade-offs in designing UM-MIMO data detection and decod-
ing schemes that account for the THz channels’ peculiarities
and the baseband constraints if Tbps rates are to be supported.
We described channel models for practical THz applications
and motivated channel puncturing as a means for near-optimal,
low-complexity THz-band data detection. Instead of paralleliz-
ing the decoder, we proposed parallelizing the source through
puncturing and using short codes. We finally linked our results
to a complexity analysis, concluding that the future of THz-
band communications will rely on how we approach different
trade-offs under power and budget limitations.
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