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METHOD OF SYSTEMATIC CHANNEL-BLOCK PERMUTATIONS
IN A QOFDM SIGNAL ENSEMBLE

Introduction

The growing demand for wireless data transmis-
sion increases the load on radio-frequency resources
and complicates the organization of access in shared
spectral environments. This problem is especially
relevant for cognitive radio systems, where tempo-
rarily available frequency intervals may be used by
secondary users. If several users operate within the
same available band, the structure of multicarrier
signals must be organized so that frequency
coincidences and intra-system interaction are limited
at the stage of signal-ensemble formation.

One possible approach to this problem is the use
of QOFDM frequency-plan ensembles. In such
ensembles, a common frequency band is represented
not by a single allocation scheme, but by a set of
frequency plans with different numbers of
subcarriers. Each plan has its own subcarrier spacing,
while all plans remain within the same total
bandwidth. This construction allows the same
spectral interval to be used through several coordin-
ated frequency plans and forms the basis for quasior-
thogonal access on subcarrier frequencies.

However, the formation of frequency plans does
not fully determine the internal structure of channel
use inside the ensemble. After the subcarrier positions
have been defined, logical channels must still be
assigned to groups of frequency positions within each
plan. If this assignment remains identical for all plans,
the same logical channel may repeatedly occupy
corresponding relative blocks in different frequency
plans. In a discrete structural representation, this can
concentrate coincident frequency positions inside the
same logical channel.

The considered problem therefore belongs not to
the synthesis of new subcarrier positions, but to the
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organization of channel ownership over already
formed QOFDM plans. The base QOFDM construc-
tion determines the subcarrier spacing, subcarrier
positions, and admissibility condition of the
ensemble. The additional question is whether the
mapping between logical channels and frequency-
position blocks can be systematically varied from
plan to plan without changing these base quantities.
This article develops QOFDM-SP as a structural
extension of QOFDM. The method introduces syste-
matic inter-plan permutations of logical channel
assignments over frequency-position blocks. The
proposed assignment layer does not form a new
physical-layer signal and does not modify the
subcarrier spacing, subcarrier positions, or threshold
admissibility condition of the base QOFDM
ensemble. Its purpose is to redistribute existing
discrete frequency coincidences between logical
channels, reduce accumulated same-channel struc-
tural coincidences, and improve the uniformity of
channel-wise frequency-position coverage.

Analysis of recent research and publication

The analysis of publications, standards, and
recommendations [1-15] indicates that the problem
of efficient frequency-resource use in wireless and
cognitive radio systems is studied at several related
levels: cognitive radio principles, spectrum sensing
and spectrum assignment, multicarrier access,
frequency-plan formation, and subcarrier/resource
allocation. At the same time, these studies mainly
address spectrum access, frequency-plan synthesis,
correlation properties, or resource allocation in
OFDM/OFDMA-based systems, whereas the
QOFDM-specific problem of systematic channel-
block reassignment inside already formed frequency
plans is not explicitly addressed in the cited sources.
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The general conceptual basis for cognitive radio
was introduced in [4], where radio systems are
considered as adaptive software-defined entities
capable of more flexible interaction with the radio
environment. Further development of this direction is
presented in [5], where cognitive radio, software-
defined radio, and adaptive wireless systems are
considered as a common technological framework for
dynamic spectrum use. Network-level aspects of
cognitive radio communications, including access
organization and coexistence problems, are summa-
rized in [6]. Spectrum sensing, which is one of the key
prerequisites for detecting available frequency
resources in cognitive radio systems, is reviewed in
[12]. These works form the general background for
the use of spectral holes and adaptive access
mechanisms, but they do not consider the internal
channel-block structure of QOFDM frequency-plan
ensembles.

A separate group of studies is devoted to spectrum
assignment, aggregation, and sharing in cognitive
radio networks. A comprehensive survey of spectrum
assignment methods is presented in [7], where the
allocation of available spectrum resources is treated
as a network-level coordination problem. Small-scale
spectrum aggregation and sharing mechanisms are
considered in [8], while dynamic spectrum aggrega-
tion for future 5G communications is analyzed in [9].
The IEEE 802.22 cognitive radio wireless regional
area network standard is discussed in [10] as an
example of standardized cognitive radio operation.
These studies are important for understanding the
broader problem of shared spectrum use, but their
focus is the allocation or aggregation of spectrum
resources rather than the permutation of logical-
channel ownership within QOFDM frequency plans.

Multicarrier and OFDM-based approaches also
provide a relevant comparative context. In [11], an
OFDM-based virtual clustering scheme is proposed
for distributed coordination in cognitive radio
networks, which confirms the importance of multi-
carrier structures for coordinated access. Recommen-
dation [13] describes radio interface standards for
broadband wireless access systems, including mobile
and nomadic applications, and therefore represents
the standardization context of broadband multicarrier
access. In LTE, physical-channel and modulation
principles are specified in [14], including resource
mapping mechanisms used in E-UTRA systems.
Interleaved block subcarrier allocation for OFDMA
systems is investigated in [15], where subcarrier
allocation is used as part of a multiuser allocation
mechanism. These works demonstrate that subcarrier
distribution, interleaving, and resource mapping are
important mechanisms in multicarrier systems.

However, they are not direct analogues of QOFDM-SP,
because QOFDM-SP does not perform standard
OFDMA scheduling and does not change the physical
subcarrier positions.

QOFDM-specific research is represented by [1-3].
In [1], quasiorthogonal frequency access on subcar-
rier frequencies is developed through the formation of
frequency-plan ensembles with different numbers of
subcarriers in a common frequency band. The earlier
work [2] presents the method of quasiorthogonal
frequency multiplexing on subcarrier frequencies and
forms one of the initial bases for this direction. In [3],
recovery errors and correlation-related properties of
QOFDM signals are analyzed, which confirms the
importance of parameter selection and signal-level
effects in QOFDM-based systems. Thus, QOFDM
research is mainly concentrated on the construction of
frequency plans, mutual-correlation behavior, and
signal recovery aspects.

Therefore, the cited publications, standards, and
recommendations [1-15] form the necessary scien-
tific and technical background for the considered
problem. However, they do not explicitly introduce a
QOFDM-specific channel-block assignment layer in
which the base QOFDM subcarrier positions remain
unchanged while the mapping of logical channels to
frequency-position blocks is systematically varied
between plans. This unresolved structural aspect
defines the narrower problem addressed in the present
article.

Problem Statement

Let a QOFDM frequency-plan ensemble already
be defined. In the general QOFDM formulation,
admissibility is evaluated by the threshold mutual-
correlation condition. The present article does not
revise this construction. The K = 24 ensemble used
below is treated as an author-defined reproducible
structural test ensemble rather than as a fully
validated admissible QOFDM ensemble under the
complete mutual-correlation admissibility model. In
such an ensemble, every frequency plan has its own
number of subcarriers in the common frequency
band, and the corresponding subcarrier spacing and
positions are determined by the base QOFDM
construction [1, 2]. The present article does not revise
this construction.

The QOFDM-SP problem appears after the
frequency plans have already been formed. If logical
channels are assigned to the same relative blocks of
every plan, then coincident frequency positions can
remain assigned to the same logical channel in both
plans. In a discrete structural description, such
coincidences are considered potentially harmful
same-channel coincidences.
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The task is therefore to define a reproducible
channel-block assignment procedure that changes
only the mapping between logical channels and
subcarrier blocks. The base subcarrier spacing, the
base subcarrier positions, and the threshold admis-
sibility condition of the QOFDM ensemble are
preserved. The model mutual-correlation quantity
used for QOFDM admissibility, an auxiliary discrete
coincidence count, and the structural same-channel
metric introduced in this work are treated as distinct
quantities.

The purpose of the article

The purpose of the article is to develop and verify
a new structural QOFDM-SP assignment method as a
further development of QOFDM. The method
introduces systematic channel-block permutations
over already formed QOFDM frequency plans and is
evaluated by structural indicators of same-channel
coincidences and channel-wise frequency-position
distribution uniformity.

Summary of the main material

The proposed method is applied after the QOFDM
frequency plans have already been formed.
Therefore, the summary of the main material starts
from the additional channel-block assignment layer
introduced in QOFDM-SP, without re-deriving the
base QOFDM relations.

For each frequency plan, the ordered set of
subcarrier positions is divided into L contiguous
blocks. For L = 4, these blocks are interpreted as
candidate frequency-position blocks for four logical
channels. The first L — 1 block sizes are:

m, = ["T] £=1,.,L—1, (1)
and the last block absorbs the remainder:
my =n— (L -1 |3 2

For every plan i, QOFDM-SP method introduces
a permutation:

m; €Sy, 3)
where S; is the symmetric group of all channel-block

permutations.
The assignment matrix is:

1'[1.(1) “1@)]

mg (1) g (L)

The identity strategy corresponds to the base fixed
assignment. The cyclic strategy shifts the assignment
by one channel from plan to plan. The all-factorial
strategy starts with cyclic rows and then uses the
ordered set of all permutations from S;. For L = 4,
|S4| = 24; therefore, the K = 24 experiment uses each
permutation exactly once in the all-factorial strategy.

Table 1 summarizes the difference between base
QOFDM assignment and QOFDM-SP. The compa-
rison emphasizes that QOFDM-SP does not redefine
the physical structure of the frequency plans. The
subcarrier spacing, subcarrier positions, and thres-
hold admissibility condition remain inherited from
the base QOFDM ensemble, whereas the proposed
method adds only the channel-to-block assignment
layer. Therefore, the essential distinction is not in the
formation of new subcarrier positions, but in the
systematic permutation of logical channel ownership
across already formed plans.

Fig. 1 shows the structural workflow used in the
numerical experiment. In the general formulation,
QOFDM-SP is applied after the QOFDM frequency
plans have already been defined. In the present K=24
experiment, the input is the author-defined prime
structural test ensemble, after which each plan is
divided into logical channel blocks, the assignment
matrix is constructed, one of the considered
permutation strategies is applied, and the resulting
structural metrics are evaluated.

M= “)

Table 1

Conceptual comparison of base QOFDM assignment and QOFDM-SP

Fixed assignment over base

Feature QOFDM plans QOFDM-SP assignment
Subcarrier spacing Af; Defined by AF /n; Unchanged
Subcarrier positions f; Defined by kAf; Unchanged
Thregh.old admissibility Uses B Unchanged
condition u

Channel-to-block mapping Fixed across plans

Permuted between plans

Assignment operator Not introduced

Provided by &r; € §;

Structural metric |

Not used for assignment

Used to count same-channel structural
coincidences
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QOFDM-SP Structural Workflow
K=24, L=4, AF=20MHz
subcarrier positions: fix =kAf;, k=1,...,n;
( Step 1: Input setup h
Author-defined prime structural test ensemble:
L first 24 primes >= 23 )
4 . N
Step 2: Build frequency plans
Af; AF
n;
i =kA i k:1,...,ni
\_ f Sk f )
s N
Step 3: Channel-block mapping
Split each plan into L = 4 contiguous blocks
N J
( N - A
Step 4: Assignment matrix IT
identity, cyclic, all-factorial, random(seed = 42)
(N J
e N
Step S: Structural metrics
Jsuma Jnonzeroa Jmax7 oy, O
- J
Fig. 1. QOFDM-SP structural workflow
The diagram also separates the preserved QOFDM J _y 1(ch) )
components from the additional QOFDM-SP sum T Ll<j Sj oo
procedure. This is important because the proposed (ch)

method acts after frequency-plan formation and
affects only the mapping between logical channels
and frequency-position blocks. The subsequent
subsection formalizes the metrics used to evaluate
this structural redistribution.

Structural metrics

A frequency coincidence between plans i1 and j is
a pair of subcarrier indices for which:

fi,k = fjm )
The structural harmful-coincidence count for a
pair of plans is:

(ch) _
Iij =

, (6)

(k,m): fik = fjm
ch;(k) = ch;(m)

where ch;(k) is the logical channel assigned to the
k-th subcarrier of plan i. The main maximum metric is:

h
Jm) = rpfjxlff ) (7

The maximum value in (7) is further denoted
as Jmax When the worst-case same-channel coinci-
dence count is discussed. To characterize the accumu-
lated structural effect of an assignment strategy, the
following additional metrics are also used:

Jnonzero = |{(i,j)11ij >0,i <]}| ©

For channel-wise frequency-position distribution,
the frequency band is partitioned into equal histogram
intervals. For each logical channel £, o, is the stan-
dard deviation of the corresponding histogram counts.
The mean channel-distribution metric is:

— 1oL

o :ZZf’:lU‘" (10)
The metric | is a discrete structural metric. It is not
(mod)
ij
same object as an auxiliary coincidence count ¢;;.

a replacement for B , and it does not measure the

K =24 reproducible ensemble

The experiment uses:
K =L! = 4! = 24,

L = 4,AF = 20MHz. (11)

The values n; are the first 24 prime integers
greater than or equal to 23:

23,29,31,37,41,43,47, 53,
59,61,67,71,73,79, 83, 89,
97,101,103,107,109,113,
127,131

(12)
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The selected set of prime-valued frequency plans
forms an author-defined reproducible structural test
ensemble. The ensemble is used for evaluating
channel-block permutation effects and is not claimed
to constitute a fully validated admissible QOFDM
ensemble under the complete mutual-correlation

admissibility model. Full validation of Bl-(ijd) for the

selected prime ensemble remains a limitation of the
present work.

Since all n; are pairwise coprime, every pair of
plans has only the endpoint coincidence at f = AF.
Therefore, [, 1S already equal to 1 for all tested
assignment strategies. The main comparison is
consequently based on Jsum, Jnonzero> and G, not on a
reduction of i, ,%.

Table 2 presents the numerical comparison of the
considered assignment strategies for the selected
K = 24 structural ensemble. Since the maximum
harmful-coincidence value J,,x remains equal to 1
for all strategies, it is not used as a comparative
column in this table. Instead, the comparison focuses
on the accumulated number of same-channel coinci-
dences Jqum, the number of plan pairs with nonzero

same-channel coincidences J,onzero» and the mean
channel-distribution standard deviation 6.

These metrics characterize different aspects of the
same structural redistribution process. The values
Jsum and Jponzero Show how many endpoint coinci
dences remain assigned to the same logical channel
after applying a strategy, whereas 6 describes the
uniformity of the channel-wise frequency-position
distribution.

The table shows that the identity assignment
preserves same-channel coincidences for all plan
pairs, whereas cyclic and all-factorial assignments
reduce the accumulated and nonzero-pair coincidence
metrics to the same level. The random strategy gives
an intermediate result. Therefore, the distinction
between cyclic and all-factorial assignment in this
experiment is expressed mainly through ¢ and
through the construction principle of the assignment
matrix, not through J;,.%-

To complement the numerical comparison, Fig. 2
visualizes how the channel-wise frequency-position
distribution changes when the fixed identity assign-
ment is replaced by the all-factorial assignment.

Table 2
Strategy comparison for the K=24 structural ensemble
Strategy ]sum ]nonzero 6
identity 276 276/276 7,63
cyclic 60 60/276 1,09
all-factorial 60 60/276 1,29
random(seed = 42) 71 71/276 2,36
200 - 200 4
A) Identity assignment B) All-factorial assignment
150 150
E —e—Channel 1 g —e—Channel 1
.g_; —e—Channel 2 5 —e—Channel 2
E 100 —o—Channel 3 g 100 —s—Channel 3
5; —e—Channel 4 -E —e—Channel 4
50 50 S
0 T —_ 0 r T T r T T J
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

Frequency, MHz

Frequency, MHz

Fig. 2. Channel-wise frequency-position distribution for identity and all-factorial assignment in the
K =24 QOFDM-SP structural ensemble. Counts are aggregated over 2 MHz intervals for visualization

Fig. 2 illustrates the redistribution effect visually.
In the identity case, each logical channel remains
concentrated in a fixed relative part of the band. In the
all-factorial case, channel ownership is redistributed
between plans, and the frequency-position counts
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The channel-wise distribution metric shows a
different ordering. In this experiment, the cyclic
assignment gives the lowest 6 = 1.09, while the all-
factorial strategy gives 6 = 1.29. Therefore, the all-
factorial strategy is not presented as the strongest
strategy according to every metric. It is considered
structurally relevant because, for L = 4 and K = 24,
it provides complete one-time coverage of all 24
permutations from S,.

Table 3 details the channel-wise components of
the distribution-uniformity metric for the identity and
all-factorial assignments. The table is included to
show how this complete permutation-coverage
strategy changes the per-channel values of o, relative
to the fixed identity assignment.

Table 3
Channel-wise sigma for identity and all-factorial
(K=24)

Article oy, oy, all- Relative
channel identity factorial decrease
1 7,57 1,70 77,5 %
2 7,56 1,18 84,4 %
3 7,39 1,08 85,4 %
4 8,02 1,22 84,8 %
Mean 7,63 1,29 83,0 %

The values in Table 3 show that the all-factorial
assignment decreases o, for each logical channel
relative to the identity assignment. The mean
decrease from 7,63 to 1,29 confirms that the
permutation-based assignment improves the uniform-
mity of channel-wise frequency-position coverage in
the considered structural model.

Thus, the developed QOFDM-SP method acts as
an additional structural control layer. Its expected
effect is not a change in the admissibility of the base
QOFDM ensemble, but a redistribution of existing
frequency-position coincidences between logical
channels. Therefore, the improvement is evaluated by
the accumulated same-channel coincidence metric
Jsum» the number of nonzero same-channel plan pairs
Jnonzero» and the channel-wise distribution-unifor-
mity metric G.

Conclusions

The article presents QOFDM-SP as a structural
development of QOFDM that adds systematic
channel-block assignment permutations over already
formed frequency plans. The method preserves the
QOFDM subcarrier spacing, subcarrier positions, and
threshold admissibility condition.

For the author-defined K = 24 prime ensemble
with L = 4 and AF = 20 MHz, all selected n; values
are pairwise coprime. Therefore, each pair of plans
has one endpoint coincidence at f = AF.

The main structural result is the reduction of
accumulated same-channel coincidences. Both cyclic
and all-factorial assignments reduce Jg,,, from 276
to 60 and J,onzero from 276/276 to 60/276. The cyclic
assignment gives the lowest mean channel-
distribution standard deviation in this experiment.
The all-factorial strategy remains structurally rele-
vant because, for K = 24 and L = 4, it uses each per-
mutation from S, exactly once.

The study is limited to structural frequency-
position coincidences and histogram-based channel
distribution metrics. Validation of the full QOFDM
admissibility condition and signal-level performance
requires separate modelling.

Therefore, within the considered structural model,
the proposed QOFDM-SP method improves the
distribution of logical-channel assignments by redu-
cing accumulated same-channel coincidences and by
providing a more uniform channel-wise frequency-
position coverage, without changing the underlying
QOFDM frequency plans.
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METOJ CUCTEMATUYHUX KAHAJIBHO-BJIOYHUX TIEPECTAHOBOK B AHCAMB.II

CUTHAJIIB QOFDM

Y cmammi QOFDM-SP (Subcarrier Permutation) npe0cmagieHo K nooanbuiuil pO36UmMoK KeasiopmocoHAIbHO20

4ACMoOmHo20 OOCMyny Ha nioHecyuux yacmomax. Memoo ne 6600umb HOBUL CUSHAL QI3UYHO2O PIBHSA MA He 3MIHIOE
4ACMOMHI NIAHU, KPOK MIXC NIOHeCYYumMuU, no3uyii nionecyyux abo nopo2osy ymosy 0onycmumocmi 6a308020 aHcamonio
OOFDM.

3anpononosanuii memoo dodac cucmemamuyHull pieeHb KAHATbHO-OIOUHO20 NPUSHAYEHHS HAO YIIce GUIHAYEHUMU
ygcmomuumu naanamu. Ha yvomy pieni xooicHuil yacmomuuil nian nooilAEMbCsa HA N02IUHI KAHAILHI OI0KU, A
NPU3HAYEHHA KAHANI8 00 Yux ON0Ki6 3MIHIOEMbCA MidC NIAHAMU 3d OONOMO20I0 NepecmaHo8oK. Biomeopiosanuii
CMPYKMYPHUL eKcnepumenm uKonano 0s ancamonro 3 napamempamu K = 24, L = 4, AF = 20 MI'y. Bubpani snauenns
KilbKOCTI NiOHecyyux € nepuumu 24 npocmumu yinumu Yuciamu, He meHuwumu 3a 23.

OcKinbKu yi 3Ha4en s € NONAPHO B3AEMHO NPOCMUMU, KOJICHA NAPA NAAHIE MA€ 00UH Kpatioguil 30ie Ha 8ePXHIti MeiCi
CRIILHOT cMy2U, a MAKCUMATbHA KinbKicmb 30i2i6 y Medlcax 0OHO20 KAHALY 3aNUUAEMbCS PIBHOI0 00UHUYi ONi 8Cix
npomecmoganux cmpameeiti. Tomy 0CHOBHUI CIMPYKMYPHULL egheKm CHOCMepieaemuvCsi 8 HAKONUYeHIll KLbKocmi 30i2i8 y
Mexcax 00HO20 KAHALY ma 8 KilbKOCMmi nap NiaHie i3 maxumu 30ieamu: AK Yukiiume, max i NOSHOMAKMOpiaibHe
npusHauenHs 3meHuyioms yi snaventns 3 276 0o 60 ma 3 276/276 0o 60/276 6ionosiono.

Takum uwunom, y medxcax nputiuamoi ouckpemuoi cmpykmyproi moodeni zanponouosanuti memoo QOFDM-SP
3abe3neuye OinbU PIBHOMIPHY KAHATLHO-0104HY opeaHizayiio ancamonie cuenanie QOFDM ma 3menuiye xonyenmpayiio
BHYMPIUHbOKAHATLHUX 301218 YacmomHux nosuyit 6ez moougirayii bazosux wacmomnux nianie QOFDM.

KnrouoBi cnoBa: QOFDM, kBasiopTOroHanbHUA YaCTOTHUIA AOCTYM, NO3uULii NigHECYYnX, KaHanbHO-6NoYHe Npu3Ha-
YEHHs1, NePECTaHOBKM, CTPYKTYPHI 36irn, 4YacTOTHI NnaHu.

Kharchenko 1., Lysechko V.
METHOD OF SYSTEMATIC CHANNEL-BLOCK PERMUTATIONS IN A QOFDM
SIGNAL ENSEMBLE

The article presents QOFDM-SP (Subcarrier Permutation) as a further development of quasiorthogonal frequency
access on subcarrier frequencies. The method does not introduce a new physical-layer signal and does not change the
frequency plans, subcarrier spacing, subcarrier positions, or threshold admissibility condition of the base QOFDM
ensemble.

The proposed method adds a systematic channel-block assignment layer over already defined frequency plans. In this
layer, each frequency plan is divided into logical channel blocks, and the assignment of channels to these blocks is varied

© I. Kharchenko, V. Lysechko, 2026


https://doi.org/10.1109/%20JSAC.2016.2604999
https://doi.org/10.1109/%20JSAC.2016.2604999
https://doi.org/10.1109/MCOM.2015.7105639
https://doi.org/10.1109/MCOM.2015.7105639
https://doi.org/10.1109/MCOM.2009.4752688
https://doi.org/10.1109/MCOM.2009.4752688
https://doi.org/10.1109/TVT.2014.2360985
https://doi.org/10.1109/TVT.2014.2360985
https://doi.org/10.1109/SURV.2009.090109
https://doi.org/10.1109/SURV.2009.090109
https://www.itu.int/dms_pubrec/itu-r/rec/m/R-REC-M.1801-3-202602-I!!PDF-E.pdf
https://www.itu.int/dms_pubrec/itu-r/rec/m/R-REC-M.1801-3-202602-I!!PDF-E.pdf
https://www.etsi.org/deliver/etsi_ts/136200_136299/%20136211/18.00.02_60/ts_136211v180002p.pdf
https://www.etsi.org/deliver/etsi_ts/136200_136299/%20136211/18.00.02_60/ts_136211v180002p.pdf
https://doi.org/10.1186/s13638-022-02131-5

ISSN 2075-0781 (Print), ISSN 2310-5461 (Online) HaykoemHi Texrororii Ne 2(70), 2026 181

between plans by permutations. A reproducible structural experiment is performed for an ensemble with K = 24, L = 4,
AF = 20 MHz. The selected values of the number of subcarriers are the first 24 prime integers not smaller than 23.

Since these values are pairwise coprime, each pair of plans has one endpoint coincidence at the upper edge of the
common band, and the maximum same-channel coincidence count remains equal to one for all tested strategies. The main
structural effect is therefore observed in the accumulated number of same-channel coincidences and in the number of
plan pairs with such coincidences. both the cyclic and all-factorial assignments reduce these values from 276 to 60 and
from 276/276 to 60/276, respectively.

Thus, within the adopted discrete structural model, the proposed QOFDM-SP method provides a more uniform
channel-block organization of QOFDM signal ensembles and reduces the concentration of same-channel frequency-
position coincidences without modifying the base QOFDM frequency plans.

Keywords QOFDM, quasiorthogonal frequency access, subcarrier positions, channel-block assignment, permutations,
structural coincidences, frequency plans.
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