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In this paper, a controlled link-level evaluation of a manually
decoded low-density parity-check (LDPC)-coded single-input single-
output orthogonal frequency-division multiplexing (SISO-OFDM)
system with adaptive modulation and coding (AMC) is provided in two
frequency-selective fading environments: Rayleigh and Rician fading,
with and without a memoryless Rapp power amplifier (PA). The
contribution is a fading law-based, repeatable estimation of the shift of
the BER calibrated modulation and coding scheme (MCS) activation
thresholds as a result of the transmitter nonlinearity, using the same
physical layer decoder curves for calibration and evaluating the AMC
in the presence of delayed/noisy feedback. The final study is conducted
using a SNR range of 0-39 dB in 0.25 dB steps, a target for BER of 10-
3, confirmation (2 consecutive points), an activation margin of 0.25
dB, a number of Monte-Carlo frames of 400-800 per fixed-MCS/step
and a Doppler-correlated AMC trace of 5000 frames. The activation
threshold At 256-QAM, R=2/3, Rician fading lowers the activation
threshold from 37.00 to 30.25 dB without PA and from 38.25 to 31.25
dB with PA. The PA changes this threshold by 1.25 dB when it is used
in Rayleigh fading and by 1.00 dB when it is used in Rician fading at
7 dB input back-off. At 39 dB, AMC goodput is 41.73, 39.33, 44.80,
and 44.75 Mbit/s for Rayleigh/no-PA, Rayleigh/PA, Rician/no-PA,
and Rician/PA, respectively. The observed results indicate that the PA
penalty at this back-off is manifested primarily as a delay in the
activation of high-order MCS, instead of the loss of the highest MCS
at the higher end of simulated SNR range.
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1. INTRODUCTION

In the field of broadband wireless links, orthogonal frequency-division multiplexing (OFDM) is widely
used, and a cyclic prefix (CP) can be used to convert the frequency-selective multipath channel into a set of
approximately flat subchannels in the frequency domain to support low complexity frequency domain
equalization [1]-[4]. AMC is used with OFDM; it changes the modulation and coding scheme (MCS) based
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on link quality. For Long-Term Evolution (LTE) and Fifth-Generation New Radio (5G NR), channel-quality
feedback, MCS selection and target error-rate requirements [5] and [6] are used for related link-adaptation
mechanisms.

Additionally, a practical OFDM transmitter has a high peak-to-average power ratio (PAPR) and is
susceptible to the radio-frequency power-amplifier (PA) nonlinearity. A power efficient operation is
possible by operating the PA closer to saturation, but this causes compression and non-linear distortion in-
band that reduces the density of quadrature amplitude modulation (QAM) constellations and may shift the
SNR region for a particular reliable MCS [7]-[10]. Thus, the evaluation of AMC behavior should be done
in conjunction with propagation fading, transmitter nonlinearity, and not only with an ideal linear front end.
The existing literature includes OFDM over Rayleigh/Rician fading [13], [14], channel coding [20]-[23],
link adaptation [15], [17], [24]-[28], PA behavioral modeling [7]-[10], digital predistortion [8], [29], [34]
and PAPR reduction [30], receiver-side compensation techniques [31], [32] and PA-aware multi-antenna
processing techniques [33], [34]. The gap to be filled here is more limited: A controlled threshold level
comparison where the same manually decoded LDPC-coded SISO-OFDM chain is calibrated and evaluated
under four matched conditions - Rayleigh/Rician fading and PA disabled/enabled. This work does not
propose a new LDPC coding scheme, nor does it propose a new PA model. The contribution is a repeatable
integration study to quantify the movement of BER-derived MCS operating boundaries and the resulting
payload goodput as a result of the contribution of the channel law and PA state.

The specific contributions are: (i) fixed-MCS calibration based on the actual iterative LDPC decoder on a
fine SNR grid of 0.25 dB; (ii) a transparent BER-threshold rule based on 2 consecutive qualifying points
with a 0.25 dB activation margin; (iii) a dynamic AMC evaluation on a Doppler-correlated channel-power
trace with a 2-frame delayed and 0.25 dB noisy feedback; and (iv) a dedicated quantitative comparison of
activation threshold, BER, block-error rate (BLER), and goodput for all four fading/PA cases. The final
implementation does not explicitly use the effective-SINR mapping based on mutual-information
(MIESM); it is explained clearly that this method is different from other approaches for link-to-system
mapping [25].

The remainder of the paper is organized as follows. Section 2 summarizes related work. Section 3 describes
the implemented physical-layer calibration and AMC method. Section 4 gives the complete simulation setup
and assumptions. Section 5 discusses the final results. Section 6 concludes the paper.

2. RELATED WORK

The foundation of this work is provided by the study of digital communications, fading channels, OFDM,
and MIMO-OFDM, which outline the performance of a multicarrier link with multipath propagation and
lay the groundwork for one-tap frequency domain reception [1]-[4]. The dependence of the error
probability on the fading statistics and modulation order is also highlighted in the Rayleigh and Rician
OFDM studies [13, 14]. The implementation of the receiver and adaptation of the transmitter in a MIMO-
OFDM and related coded multicarrier systems have also been studied [15]-[17].

The quality and timely availability of link information are crucial to AMC reliability. Channel-estimation
studies have found that estimation error impacts equalization and link adaptation [18] and [19] and recent
work has focused on channel coding, high throughput LDPC decoding, channel-quality-indicator (CQI)
prediction, outer-loop link adaptation, enriched hybrid automatic repeat request (HARQ) feedback, and
learning-based MCS selection [20]-[24], [26]-[28]. Even for the fixed-MCS equalizer (which is assumed
to have perfect CSl in the present paper), the AMC control metric is made to be explicitly delayed from
CSl and noisy.

The PA literature covers the field of behavioral modelling and predistortion [8, 29], PAPR reduction [30],
PA-aware massive-MIMO processing [33] and beamforming-transmitter predistortion [34]. Unlike this
study, a new method for determining PA compensation is not suggested. It identifies the link-adaptation
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consequence of a given memoryless Rapp AM/AM model by observing the variation of calibrated MCS
thresholds when the PA is turned on. This is the key differentiation when compared to the studies cited
above which are PA-focused. Other related signal-processing contributions in terms of coded multi-carrier
and frequency domain signal processing by Ameer H. Ali are mentioned in [11] and [12].

3. SYSTEM MODEL AND AMC METHODOLOGY
3.1. Implemented two-stage link

There are two phases of the final implementation (see Fig. 1). Stage A: Full physical-layer simulation of
MCS, with a determinant LDPC code determined by the manual, QAM mapping, bits interleaved and
active OFDM subcarriers, inverse fast Fourier transform (IFFT) and CP protecting. Before the six-tap
Rayleigh or Rician fading channel and additive white Gaussian noise (AWGN), there is an optional
memoryless Rapp PA. The receiver strips the CP, applies a fast Fourier transform (FFT), performs one-tap
SISO minimum-mean-square-error (MMSE) equalization, applies max-log log-likelihood ratios (LLRs),
deinterleaves and runs scaled Min-Sum LDPC decoding. The information bits that are successfully
delivered are added to BER, BLER.

Stage B is not a second full waveform simulation, but instead an abstraction of an AMC link calibrated. The
fixed-MCS curves give the MCS activation thresholds and the BER/BLER/goodput lookup behaviour of
the curves are derived from them. The current SNR is then computed from a temporally correlated wideband
channel-power trace, the highest eligible MCS is selected by the delayed/noisy feedback, and the
performance of the selected MCS is interpolated from the performance curve for a fixed-MCS. This
structure is compatible with the actual simulation code and does not suggest non-existent processing blocks
such as no CRC attachment, bit-exact rate matching for 5G-NR, pilot-based channel estimator, MIESM or
mutual-information mapping.

[ Stage A: Fixed-M(ES wavefbn; calibration

~ N ¢ \ = “ Optional memoryless | ’r
Manual OFDM subcarrier Rapp PA 6-1ap Rayleigh
tnfotimation '—'{ LDPC o Interleaver H Gray-QAM H mapping, IFFT, }-‘ (AM/AM only, — or Rician foding
- L \ ‘

J o encoder nappey CP insertion AM/PM disabled, ‘ | + AWGN channel
L J = B3O « 7 d5) L

o

'

' ' ] | ' ' \ BER / BLER /
CP removal, ] One-tap SISO Max-log LLR SN | Scaled Min-Sum r =7
FF1T MMSE equalizer | demapper Deinterleaver > LDPC decoder el payload goodput
\ gL AT Iyl J

| statistics

Fixed-MCS BER curves /
Jookup curves

Stage B: Delayed/noisy dynamic AMC link abstraction

{ ] * Threshold extraction:

Fixed-MCS BER curves |
/ lookup curves —— first two consecutive

e RER < 107 points )
(from Stage A) J } + 0.25 dB margin MCS Interpolated
> g elerton BER / BLER /
- > goodput output
] ‘ Delayed/noisy e

Doppler-correluted feodback metric:
channel-power trace D = 2 frames,
\ o= 0.25dB

b Sedolelo s 2ol Dbt Sk

No CRC, no NR rate matching, no MIESM;
| dvnumie AMC tses caliboted Nlxed-MOS curves

Fig. 1. Implemented two-stage LDPC-coded SISO-OFDM AMC framework: fixed-MCS waveform calibration and
delayed/noisy dynamic AMC link abstraction.
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3.2. MCS, coding, and OFDM processing

Seven MCS modes are evaluated: QPSK with R=1/2 and 2/3; 16-QAM with R=1/2 and 2/3; 64-QAM with
R=1/2 and 2/3; and 256-QAM with R=2/3. For modulation order Q_m bits/symbol and code rate R_m, the
nominal coded spectral-efficiency index is

Mm = QmRm[ bit /s/Hz] 1)

The manual LDPC code has a fixed codeword length n=600 bits. Rate 1/2 uses k=300 information bits and
rate 2/3 uses k=400 information bits. The parity-check matrix is deterministic and systematic, H=[A|B],
with information-side effective column weight three and a lower-bidiagonal parity part B. The decoder uses
a flooding-style scaled Min-Sum schedule, scale factor 0.80, LLR clipping at 25, and at most 10 iterations.
A block that still contains information-bit errors after decoding is counted as a BLER event. This is a thesis-
level manual LDPC implementation, not a bit-exact 3GPP NR LDPC chain.

Each frame contains 600 active subcarriers and 14 OFDM symbols. With no pilots or control-resource
puncturing, the number of information bits per simulated frame depends on the MCS and ranges from 8400
bits for QPSK R=1/2 to 44800 bits for 256-QAM R=2/3.

3.3. Fading channel, PA model, and receiver

The six-tap power-delay profile (PDP) is exponentially decaying. With decay factor a=0.65, the normalized
tap powers are

_065°
Pt =35 oesi’

£=0,..5 2

Numerically, the six normalized powers are [0.3785, 0.2461, 0.1599, 0.1040, 0.0676, 0.0439]. For Rayleigh
fading, each tap is a zero-mean circular complex Gaussian variable scaled by \Vp_I. For Rician fading with
K=6 dB, the deterministic line-of-sight (LOS) component is placed on the first tap and combined with the

normalized non-LOS component as
K 1
h = /mhLos + ’thLos 3)

which gives E{X 1 |h_1]*}=1 without normalizing every realization to unit instantaneous power. During a
fixed-MCS physical-layer frame the tap vector is held constant across the 14 OFDM symbols and a new
realization is generated for the next Monte-Carlo frame. The dynamic AMC trace, in contrast, uses a first-
order Jakes-correlated tap process across frames.

When enabled, the PA is the memoryless Rapp AM/AM model with smoothness parameter p=2 and input
back-off (IBO) of 7 dB. AM/PM conversion is disabled in the final configuration. For input x and saturation
amplitude A_sat determined from the frame-average input power,

X
Ypa = [1+(|x|/Asar)2P]Y/ 2P) (4)
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The memoryless model is used deliberately to isolate static nonlinear compression in the AMC study.
Wideband memory effects are outside the present scope and are identified as a future extension; this
limitation should be kept in mind when extrapolating the results to measured RF hardware [7]-[9].

The fixed-MCS receiver assumes perfect knowledge of the channel frequency response, so its one-tap
MMSE equalizer is an upper-bound baseline for the channel-estimation part of the receiver. In the PA case,
the framewise linear PA gain a is used to define the effective linear channel, while the residual nonlinear
component contributes to the demapper variance. No per- subcarrier SINR or SNDR is averaged for AMC,
and no mutual-information function is used. The max-log LLR demapper operates directly with the
equalized symbol, effective complex gain, and effective variance.

3.4. BER-calibrated thresholds and delayed/noisy AMC

For each channel/PA case, every MCS is first simulated over 0-39 dB in 0.25 dB steps. Let the measured
BER of MCS m at grid point y; be denoted BER(yi). The raw target crossing is the first grid point for which
two consecutive samples satisfy the target BER of 10"-3. The activation threshold used by AMC is

Om = Ym, cross T 0.25dB,m > 0 (5)

where the additional 0.25 dB is a safety margin. The most robust QPSK R=1/2 mode is retained as an
always-available fallback; its true BER-target crossing is still reported separately. The reference BLER=0.1
line is used only as a diagnostic in the plots and is not the AMC switching criterion. No bidirectional
hysteresis or hold timer is applied; the two-point crossing confirmation and activation margin provide
conservative calibration.

For dynamic AMC, user speed is 30 km/h at 3.5 GHz. The maximum Doppler frequency is 97.29 Hz, the
OFDM-frame duration is 0.999 ms, the Jakes correlation coefficient between adjacent frames is 0.9089, and
the approximate coherence time is 4.35 ms. For average SNR v, the frame-t feedback metric is

Yolt] = ¥ + 101logy(Pen[t — D]) + e[t — D] (6)

where D=2 frames (1.998 ms), Pch is the normalized wideband channel power, and e is zero-mean Gaussian
feedback error with 0.25 dB standard deviation. The selected MCS is the highest-efficiency mode whose
threshold is not greater than yfb[t]:

m[t] = arg max{nm: Yp[t] 2 6m} )

The current, non-delayed channel SNR is then used to interpolate the fixed-MCS BER, BLER, and goodput
curve of the selected mode. Therefore, delay affects the decision, whereas the delivered performance reflects
the channel state at transmission time. The dynamic averages are computed over 5000 correlated trace
frames at every average-SNR point.
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Algorithm 1 BER-threshold extraction and dynamic AMC selection

for each MCS and each SNR grid point do

Run the full LDPC-coded OFDM physical layer.

Measure BER, BLER, and goodput.

end for

for each non-fallback MCS do

Find the first two consecutive SNR samples with BER<10"\(-3).

Add 0.25 dB to form the activation threshold.

end for

Keep QPSK R=1/2 always available as the fallback mode.

0. Generate a 5000-frame Doppler-correlated channel-power trace and a 0.25 dB-rms feedback-error

trace.

11. for each AMC frame t do

12. Form the delayed metric from frame t-2.

13. Select the highest-efficiency MCS whose thresh-old is met.

14. Evaluate the selected mode at the current channel SNR by interpolating its calibrated fixed-MCS
curves.

15. end for

16. Average BER, BLER, goodput, and selected-MCS statistics over the trace.

ROo~NooaMLNE

3.5. Goodput definition

The reported rate is payload goodput, not a complete system throughput including all protocol overheads.
A successfully decoded LDPC block contributes its k information bits; an erroneous block contributes zero
delivered bits. With frame duration Tf,

G — N delivered (8)
Ty

The frame duration includes the CP. HARQ retransmissions, pilot/control overhead, scheduling overhead,
and higher-layer signaling are not simulated. Consequently, the reported goodput is an idealized no-HARQ
link-level payload rate and should not be interpreted as end-to-end user throughput.

4. SIMULATION SETUP AND ASSUMPTIONS

All numerical results and figures in this paper have been obtained from the final configuration listed in table
I. The SNR grid, common random number technique and the stopping rule based on the confidence were
completed prior to runs.The common random number technique, the stopping rule based on the confidence
and the SNR grid were fixed before final runs. One channel realization is generated independently for each
fixed-MCS frame, thus the number of channel realizations for the fixed-MCS/SNR point is equal to the
number of frames simulated at that point. The set range is 400-800 frames, but the results from the final
files ended at 400-412 frames because the 95% Wilson BER confidence interval went entirely above or
below the target 1073, The dynamic AMC abstraction is based on 5000 pairs of channel power samples
correlated at each average-SNR point.
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TABLE I. FINAL SIMULATION PARAMETERS

Parameter Final value

FFT / active subcarriers / OFDM symbols 1024 /600/ 14

CP / subcarrier spacing 72 samples / 15 kHz
SNR grid 0-39 dB in 0.25 dB steps

QPSK R=1/2,2/3; 16-QAM R=1/2,2/3; 64-QAM

MCS set R=1/2,2/3; 256-QAM R=2/3

LDPC n=600; k=300 or 400; column weight 3; scaled
Min-Sum 0.80; max 10 iterations

Information bits per frame 8400 to 44800, depending on MCS

. 400 minimum, 800 maximum; actual final points
Fixed-MCS Monte Carlo 400-412 frames/channel realizations

BER confidence rule 95% Wilson interval relative to BER target 103

6-tap frequency-selective Rayleigh/Rician;

Channel exponential PDP decay 0.65; Rician K=6 dB

Block fading within a frame; new realization per

Fixed-MCS time variation Monte-Carlo frame

Dynamic AMC time variation Jakes-correlated trace; 5000 frames per average-

SNR point

Mobility 3.5 GHz, 30 km/h; fD=97.29 Hz; Tc~4.35 ms

Feedback D=2 frames (1.998 ms); Gaussian metric error
0=0.25 dB

AMC threshold BERSIO_’3 at two consecutive SNR points + 0.25
dB margin

PA Memoryless Rapp AM/AM; p=2; IBO=7 dB;

AM/PM disabled

Base seed 20260914; common random numbers

Randomization enabled

Perfect channel response for one-tap MMSE

Receiver CSI equalization (upper-bound baseline)

Excluded overheads No HARQ, pilot/control/scheduling overhead,

CFO, phase noise, or DPD

5. RESULTS AND DISCUSSION
5.1. Quantitative threshold comparison

Table Il focuses directly on the central AMC claim since it spells out the activation thresholds used by the
controller. When compared to Rayleigh fading, Rician fading provides an improvement of about 6.0-7.0 dB
for each non-fallback MCS activation. The 7 dB-1BO Rapp PA makes the thresholds higher by 0.25 to 0.50
dB for QPSK to 64-QAM and by 1.25 dB (Rayleigh) and/or 1.00 dB (Rician) for 256-QAM R=2/3. The
clear PA effect for the last, less severe setting PA is therefore the delay of the higher-order MCS activation,
instead of the permanent exclusion of the highest MCS.

Table 111 cross-checks the final AMC state at 39 dB. All four cases reach 256-QAM R=2/3. The Rayleigh
PA case shows a 2.40 Mbit/s (5.76%) goodput reduction relative to Rayleigh/no-PA, whereas the Rician
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PA and no-PA goodputs differ by only 0.05 Mbit/s (0.11%) because both are essentially locked to the
highest MCS at this high average SNR. The PA effect remains visible in the activation thresholds and in the
mid-SNR transition region

TABLE Il. AMC ACTIVATION THRESHOLDS USED BY THE FINAL CONTROLLER (dB)

MCS Rayleigh Rayleigh Rician Rician
no PA Rapp PA no PA Rapp PA

QPSK R=2/3 17.75 18.00 11.75 12.00
16-QAM R=1/2 23.00 23.50 16.50 17.00
16-QAM R=2/3 25.50 26.00 19.00 19.50
64-QAM R=1/2 29.25 29.75 22.75 23.25
64-QAM R=2/3 31.75 32.25 25.00 25.50
256-QAM R=2/3 37.00 38.25 30.25 31.25

TABLE IlI. FINAL DYNAMIC AMC METRICS AT 39 dB

Case BER BLER Goodput Dominant MCS
(Mbit/s)

Rayleigh, no PA 4.723e-04 8.974e-03 41.73 256-QAM, R=2/3

Rayleigh, Rapp PA 5.236e-04 1.052e-02 39.33 256-QAM, R=2/3

Rician, no PA 3.106e-05 7.613e-04 44.80 256-QAM, R=2/3

Rician, Rapp PA 5.444e-05 1.825e-03 44.75 256-QAM, R=2/3

5.2. Rayleigh fading without PA

The fixed-MCS and AMC BER behaviour is shown separately in Fig. 2. The dynamic BLER is shown in
Fig. 3, and the corresponding goodput curves are shown in Fig. 4. The dynamic BLER first falls below the
0.1 reference at 11.75 dB. The AMC BER first falls below 10—3 at 17.0 dB. At 20 dB, QPSK R = 2/3 is
dominant, BER is 4.47 x 10—4, BLER is 1.03 x 10—2, and goodput is 10.74 Mbit/s. As higher MCS modes
be come eligible, the AMC BER curve shows local upward jumps: these are switching events rather than a
loss of monotonic fixed-MCS behaviour. At 30 dB, the dominant mode is 64-QAM R = 1/2 and goodput
reaches 24.63 Mbit/s. By 39 dB, 256-QAM R = 2/3 is dominant for 76.1% of the trace and the average

Fixed-MCS and AMC BER — Rayleigh fading, without PA
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Figure 2: Rayleigh fading without PA: fixed-MCS and AMC BER.
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AMC LDPC BLER — Rayleigh fading, without PA

=a= Dynamic AMC
— = Reference BLER = 1e-01

10°

LDPC Block Error Rate (BLER)

0 5 10 15 20 25 30 35
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Figure 3: Rayleigh fading without PA: dynamic AMC BLER.
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Figure 4: Rayleigh fading without PA: fixed-MCS and AMC goodput.
5.3. Rayleigh fading with Rapp PA
The corresponding BER, BLER, and goodput results are presented separately in Figs. 5-7. With the PA

enabled, the BLER=0.1 crossing moves from 11.75 to 12.0 dB and the AMC BER first falls below 10—3 at
17.5 dB. The fixed-MCS threshold table shows a progressively clearer penalty at the highest order: the 256-
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QAM R = 2/3 activation threshold rises from 37.00 to 38.25 dB. At 30 dB the dynamic controller is still
dominated by 16-QAM R = 2/3, with 23.79 Mbit/s goodput, whereas the no PA case has already moved
into the 64-QAM region. At 39 dB the highest MCS is nevertheless reached; BER is 5.24 x 10—4, BLER is
1.05 x 10—2, and goodput is 39.33 Mbit/s. This indicates that, at 7 dB IBO, the PA causes a measurable but
moderate AMC penalty while the highest MCS remains reachable at sufficiently high average SNR.

Fixed-MCS and AMC BER — Rayleigh fading, with Rapp PA
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Figure 5: Rayleigh fading with Rapp PA: fixed-MCS and AMC BER.
AMC LDPC BLER — Rayleigh fading, with Rapp PA
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Figure 6: Rayleigh fading with Rapp PA: dynamic AMC BLER.
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Fixed-MCS and AMC Goodput — Rayleigh fading, with Rapp PA

Goodput [Mbit/s]
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Figure 7: Rayleigh fading with Rapp PA: fixed-MCS and AMC goodput.
5.4. Rician fading without PA

Figures 8-10 show the BER, BLER, and goodput sepa rately. The LOS component produces markedly
earlier AMC operation. Dynamic BLER falls below 0.1 at 7.5 dB and AMC BER falls below 10-3 at 11.0
dB. The 256 QAM R =2/3 activation threshold is 30.25 dB, which is 6.75 dB earlier than in Rayleigh/no-
PA. Goodput is 20.11 Mbit/s at 20 dB, 37.71 Mbit/s at 30 dB, and 44.80 Mbit/s at 39 dB. At the final SNR
point, the highest MCS occupies 99.96% of the AMC trace and BLER is 7.61x10—4, so the achieved
goodput is close to the ideal no-error payload ceiling for this numerology.

Fixed-MCS and AMC BER — Rician fading, without PA

Bit Error Rate (BER)
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Figure 8: Rician fading without PA: fixed-MCS and AMC BER.
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AMC LDPC BLER — Rician fading, without PA
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Figure 9: Rician fading without PA: dynamic AMC BLER.

Fixed-MCS and AMC Goodput — Rician fading, without PA
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Figure 10: Rician fading without PA: fixed-MCS and AMC goodput.

ATU-FIIECE, Volume: 5, Issue: 2, 10, 7, 2026, © 2020 FJIECE, All Rights Reserved

N
N



Al-Furat Journal of Innovations in Electronics and Computer
Engineering (FJIECE)
ISSN -2708-3985

|ECE

5.5. Rician fading with Rapp PA

Figures 11-13 show the corresponding Rician results with PA nonlinearity. The PA shifts the Rician thresh
olds upward but does not eliminate the LOS advantage. The BLER reference crossing occurs at 8.0 dB, and
AMC BER falls below 10-3 at 11.5 dB. The 256-QAM R=2/3activation threshold is 31.25 dB: 1.00 dB
above Rician/no-PA but 7.00 dB below Rayleigh/PA. Goodput is 19.33 Mbit/s at 20 dB, 35.24 Mbit/s at 30
dB, and 44.75 Mbit/s at 39 dB. At 39 dB, BER is 5.44 x 10—5 and BLER is 1.82x10-3. Thus, in the
favorable Rician channel, the final 7 dB-IBO PA mainly delays the tran sition to high-order MCS in the
mid-SNR region; once the average SNR is sufficiently high, both PA and no PA cases spend essentially the
entire trace in 256-QAM R=2/3.

Fixed-MCS and AMC BER — Rician fading, with Rapp PA
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Figure 11: Rician fading with Rapp PA: fixed-MCS and AMC BER.
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Figure 12: Rician fading with Rapp PA: dynamic AMC BLER.
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Figure 13: Rician fading with Rapp PA: fixed-MCS and AMC goodput.

5.6. Cross-case observations and statistical interpretation

The final data shows three cross case observations. Rician fading decreases the activation SNR of all
upgraded MCS by about 6-7 dB compared to Rayleigh fading because the deterministic component will
lessen the impact of deep fading. Second, the 7 dB-IBO Rapp PA shifts all non-fallback thresh olds to the
right with the biggest shift caused by 256-QAM R = 2/3. Thirdly, there is no restriction to the use of the
highest MCS at 39 dB in the final configuration and the PA effect is most pronounced in the transition
region.

The fixed-MCS Monte-Carlo stopping rule is based on the two sided 95% Wilson interval around
BER=10-3. Most of the points end at a minimum of 400 frames and only near threshold points need more
batches up to 412 frames in the provided final result files. For those small lo cal fluctuations of BER in
fixed-MCS, they may stay within finite sample uncertainty, and the extracted tar get crossings are
monotonic over MCS order for all four cases and the final goodput curves over MCS order do not show
large drops. The dotted line showing the connection between AMC BER switching segments is merely for
visualisation of the connection and the measured AMC is the value on the selected fixed-MCS branches.
The results should be taken as specified within the abstraction limits. The fixed-MCS receiver is
considered a baseline case, as it is the highest end of the spectrum of CSI and knowledge of the ef fective
PA linear gain. The PA is memoryless and the goodput does not account for HARQ and
control/pilot/scheduling overheads. The simplifications are intentional since the goal is to look at the
relative AMC threshold shifts caused by fading statistics and transmitter compression.

6. CONCLUSION

In this paper, a manually decoded LDPC coded SISO-OFDM AMC link has been re-evaluated, with a
reproducible finial parameter set and a transparent two-stage method ology. The BER-based thresholds for
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MCS are calibrated by using fixed-MCS physical-layer simulations, and are then applied to a Doppler-
correlated channel power trace with two-frame delayed and noisy feedback in dynamic AMC. No use of
MIESM or any undoc umented SINR/SNDR mapping is used in the revised method.

The quantitative results indicate that the propagation model has a bigger effect on the AMC operating
region than the moderate 7 dB-1BO PA setting. The 256-QAM R =2/3 Rician fading is 6.75 dB and 7.00
dB better than the corresponding Rayleigh fading cases, respectively, without and with PA. For Rayleigh
fading, that activation is delayed by 1.25 dB by the PA and, for Rician fading, it is delayed by 1.00 dB.
All four cases have maximum MCS at 39 dB and goodput values of 41.73 Mbit/s, 39.33 Mbit/s, 44.80
Mbit/s and 44.75 Mbit/s for the Rayleigh/no PA, Rayleigh/PA, Rician/no PA and Rician/PA cases,
respectively. Hence, nonlinearity is seen primarily as a change in high-order switching thresholds and
mid-SNR goodput, and not as a permanent high-SNR MCS saturation, under the final PA operating point.
In future, the perfect CSI assumption can be removed, allowing for pilot-based channel estimation,
memory polynomial or Volterra PA models and RF measured data, and the extension of the goodput
model to HARQ and practical control/pilot overhead. These extensions would add more realism to the
model depending on the threshold calibration framework utilized in this work.
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