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Complementary Polarization-Diversity Coherent
Receiver for Self-Coherent Homodyne Detection
With Rapid Polarization Tracking

Honglin Ji"¥, Jingchi Li

Abstract—There has been renewed interest in coherent detection
to provide high spectral efficiency transmission for short-reach
optical interconnects. However, the expensive high-stable laser
sources may preclude its potential application. To balance the high
performance and low cost for short-reach optical networks, the
self-coherent homodyne receiver has been investigated, where the
dual-polarization (DP) signal and the remote local oscillator (LO)
originating from the same laser source co-propagate over a duplex
fiber, enabling a remarkable tolerance of laser linewidth. However,
the fast evolution of the state of polarization (SOP) of remotely
delivered LO becomes problematic for self-coherent homodyne
detection systems. To combat the polarization wandering of the
remote LO, the complicated adaptive/automatic polarization con-
troller (APC) has been deployed with only up to a few hundred
rad/s polarization tracking speed. In this paper, we propose a com-
plementary polarization-diversity coherent receiver (C-PDCR) for
self-coherent homodyne detection using remote L.O. The proposed
C-PDCR features rapid polarization tracking for remote LO utiliz-
ing electronic digital signal processing (DSP). The robustness of the
proposed C-PDCR is verified and demonstrated with a 1.08-Th/s
line rate (net rate 769.4 Gb/s over 45-GHz electrical bandwidth)
using DP PCS-256QAM signal under rapid polarization rotation
rate up to 314 krad/s in the experiment, which is more than 3-orders
improvement of magnitude compared to the prior reports.

Index Terms—Coherent detection, polarization multiplexing,
remote local oscillator, self-coherent homodyne detection, short-
reach optical interconnects.
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1. INTRODUCTION

HORT-REACH optical networks are commonly cost-
S sensitive while their capacity requirements have been
steadily increasing [1]. Most popular Internet applications, such
as cloud computing, mobile video streaming services, and the In-
ternet of Things (IoT), contribute to a major portion of the traffic
growth in short-reach optical interconnects. This rapid growth
in traffic demand for short-reach optical interconnects neces-
sitates high-speed transmission links and networks. Therefore,
800-Gb/s and 1.6-Tb/s switch interface speeds are envisioned to
be the next target in the Ethernet roadmap [2]. To fulfill such data
rate requirements, there are normally three design dimensions
in optical communications: 1) high-order modulation formats,
2) higher symbol rate per lane, 3) more parallel lanes in po-
larization, space, and wavelength domain [3]. Therefore, multi-
channel parallel optics based on intensity modulation and direct
detection (IMDD) are still preferred nowadays for short-reach
applications [4]. However, multi-channel parallel optics require
many tunable lasers and inefficient modulation formats such
as PAM-4 are normally deployed in IMDD based transmission
systems. Limited by the required number of wavelengths and
component bandwidth, IMDD based parallel transmission sys-
tems are hard to scale with the rapid capacity increase. Moreover,
the dense wavelength division multiplexing (DWDM) based
IMDD systems as a means of multi-channel parallel optics
normally employ many un-cooled laser sources, which have
large wavelength drift along with the time and should be well
managed to cooperate with the receiver-side static wavelength
demultiplexing [5]. Thus, DWDM based IMDD systems within
a single fiber are much less desired as it significantly increases
the operational cost [6].

The difficulty of further scaling up of multi-channel parallel
optics reinforces the importance of introducing high-order mod-
ulation formats to achieve high spectral efficiency within the
allowed channel bandwidth. Multi-level signaling in the Stokes
space can further increase the modulation degree of freedom
to three but requires double bandwidth for the reception of
Stokes parameters [7]—-[8]. Therefore, there has been renewed
interest in spectrally efficient coherent transmission systems
to minimize the amount of parallel hardware and realize the
future 800G/1.6T Ethernet speed targets. Conventional coherent
detection systems could not only increase the spectral efficiency
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by giving access to all the four dimensions of an optical carrier
but also provide higher receiver sensitivity than IMDD based
transmission systems by mixing the received weak signals with
the strong LO. Therefore, coherent detection has enjoyed re-
sounding success in long- or medium-reaches optical transport
networks. As aforementioned, in short-reach optical networks, it
is cost-sensitive and the dominant cost is in the transceivers. The
coherent transceivers consist of narrow-linewidth laser sources,
advanced field modulators, coherent receiver front-end, and
digital signal processors. Although the cost and footprint of
a large portion of the coherent transceivers have been tackled
by the optical and electrical integration [9]-[10], the classical
coherent detection systems are yet perceived as too costly and
power-consuming for short-reach optical interconnects due to
the need for expensive high-stable lasers. Most recently, as a
compromising solution, polarization-diversity coherent receiver
(PDCR) using remote LO has been investigated to both improve
the capacity scalability and maintain the low cost for short-reach
applications. In such a system configuration, the self-coherent
LO originating from the same laser source for DP modulation
is remotely delivered to the coherent receiver front-end over a
duplex fiber, enabling a remarkable tolerance of laser linewidth
[11]. Furthermore, the sophisticated wavelength alignment be-
tween the transmitter and receiver is avoided, which allows an
un-cooled optical transceiver. Lastly, the carrier/phase recovery
algorithms will be greatly simplified in self-coherent homodyne
detection systems, which becomes comparable to the DSP used
in IMDD systems.

However, the fast evolution of the SOP of remotely delivered
LO becomes problematic for self-coherent homodyne detection
systems. The so-called polarization fading occurs when the
polarization of the received LO is accidentally aligned with
one of the local polarizations of the polarization beam split-
ter (PBS), resulting in the complete loss of the power in the
other polarization. To address the inevitable occurrences of the
arbitrarily varying SOP and polarization fading of the received
remote LO, the APC is generally needed for remote LO in the
conventional self-coherent homodyne detection systems to guar-
antee the strong tone signal beating on both polarizations at the
coherent receiver. The APC could transform the excursions of
the incoming SOP to the desired output SOP. This transformation
must be accomplished in a continuous or an endless manner
referred to as reset-free so that the arbitrarily varying SOP can
be accommodated without causing abrupt perturbation on the
output SOP [12]. Nevertheless, to achieve the transparent po-
larization transformation, the reset-free APC generally requires
complicated device design and algorithm control. Most impor-
tantly, the APC must respond to hundreds of krad/s speeds to
cope with the fast SOP changes under some extreme conditions
such as mechanical vibrations and lighting strikes on cables
[13]-[14]. Up until now, the polarization tracking speed of the
engineered APC using thermal phase shifters can be only up to a
few hundred rad/s [15] without performance degradation, which
may not be sufficient for the links that undergo fast mechanical
disturbances. Considering the device complexity and currently
limited SOP tracking speed of the APC, we have proposed a
hybrid Stokes vector receiver and single-polarization coherent
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receiver served as a hybrid PDCR (H-PDCR) scheme without
requiring optical polarization control for the remotely delivered
LO [16]. However, this approach uses a polarization diversity
90-degree optical hybrid, which may be difficult to implement
in silicon photonics integration.

In this paper, we further propose a complementary PDCR
(C-PDCR) by introducing the third complementary coherent
receiver for the remix of LO and signal. In addition to the two
90-degree optical hybrids in the conventional PDCR, the third
complementary coherent receiver provides complementary-
polarization diversity (CPD) to combat the polarization fading
issue of remote LO. To cope with the fast evolution of the unpre-
dictable SOP of remote LO, the polarization tracking algorithm
is only based on electronic DSP. The proposed C-PDCR with
full 4-D detection is distinguished from other Stokes vector-
based receivers such as Stokes vector direct detection (SVDD)
receiver and H-PDCR. To demonstrate the robustness of the
proposed C-PDCR, a 90-Gbaud DP probabilistic constellation
shaped (PCS) 256-QAM signals with 1.08-Tb/s raw data rate is
successfully recovered under rapid polarization rotation rate up
to 314 krad/s, which features more than 1047-fold polarization
tracking speed improvement without performance degradation
when compared with the prior reports [15]. In this work, we
present more details to our previous publication [17] and provide
further characterization of the proposed C-PDCR including the
generalized mutual information (GMI) performance, frequency-
resolved SNR spectrum, and LO to signal power ratio (LOSPR)
dependence.

The paper is organized as follows: Section II elucidates the
principle of the proposed C-PDCR. Section III conducts the
experiments for the proposed C-PDCR. Section IV presents
the experimental results. Section V concludes the paper.

II. PRINCIPLE OF THE PROPOSED C-PDCR SCHEME

To combat the random SOP rotation of the remotely delivered
LO for self-coherent homodyne detection, the conventional
PDCR involving the APC has been widely investigated. The
receiver configuration of the conventional PDCR is shown in
Fig. 1(a). To achieve the polarization-diversity reception, two
90-degree optical hybrids are utilized. An incoming random
SOP of the remote LO after the polarization splitter/rotator
(PSR) is processed by the complicated APC to provide equal
carrier power for DP signal coherent detection. Distinguished
from the conventional PDCR scheme, we propose a C-PDCR
without any optical polarization control, namely APC, for the
remote LO, which is illustrated in Fig. 1(b). In addition to
the two 90-degree optical hybrids (top and bottom ones), the
third 90-degree optical hybrid (middle one) is incorporated in
our proposed C-PDCR to achieve complementary polarization
detection. In the perspective of hardware complexity, our pro-
posed C-PDCR comprises one more 90-degree optical hybrid
followed by two balanced photodetectors (BPDs). However, it
is anticipated that the transceiver cost difference between the two
PDCR schemes as presented in Fig. 1 would be marginal along
with the advent of large-scale on-chip silicon photonics (SiP)
integration technologies. Furthermore, the unique advantage of
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Fig. 1. Configuration of (a) conventional PDCR using an APC for remote LO
and (b) proposed C-PDCR without any optical polarization control for remote
LO. DP: dual-polarization. PSR: polarization splitter/rotator. OC/OS: optical
coupler/splitter. BPD: balanced photodetector.

the proposed C-PDCR is that the polarization fading issue is
fully addressed without any optical polarization control by the
complementary polarization detection and electronic DSP.

In the proposed C-PDCR, the received DP signals and the
remotely delivered LO are all first decomposed into two single-
polarization signals by using PSRs similar to the conventional
PDCR. The two branches of either the DP signal or the remote
LO after the PSRs are optically combined using optical split-
ters/couplers only to obtain complementary polarization output.
Together with the complementary polarization output, the three
optical polarization signals from the DP signals are mixed with
the three corresponding optical outputs from the remote LO
through three 90-degree optical hybrids. The electrical fields
of the received DP signal S and remote LO C' are denoted as

S = [Sx,Sy] (1)
C = [Cx, Cy] (|CX|2 +|Cy)? # o) )

where X /Y is the electrical field of two orthogonal polariza-
tions. To avoid the polarization fading, the manual intervention
method of using APC is necessitated for the conventional PDCR.
Ignoring some trivial constants and phase delays for explanation
simplicity, the enhanced polarization signal Sg and LO Cg, fed
into the three 90-degree optical hybrids are expressed as

Sg =[51,52,53] = [SX» (Sx + Sy) /V2, SY} 3)

Cp =1[C1,0y,C5) = {CX7 (Cx + Cy)/V2, Cy] 4)

where S5 /Cs are the complementary polarization optical sig-
nals. Therefore, it can be inferred that the vector Sg and Cg
all have three components but only with the dimensionality of
two. To avoid the complicated APC used in conventional PDCR,
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the redundant polarization component, namely complementary
polarization optical signals in the proposed C-PDCR are indis-
pensable for remote LO C' to be an enhanced remote LO Cp.
Similar to the conventional PDCR, one polarization tributary C/
Cs would be zero due to the nature of single-polarization LO
when the polarization fading effect occurs. Note that the two po-
larization tributaries C and C5 of the remote LO could not be in
fading simultaneously due to the constraint |C'x |* + |Cy |2 # 0.
In this situation, the complementary polarization signal Cs could
regenerate the faded polarization tributary. This enables the
resilient reconstruction of the received remote LO even when
the received remote LO fades along with one of the polarization
axes. However, when there is no polarization fading, the two po-
larization tributaries C; and C's would have the same power but
with the phase difference of 7, which results in fading of the com-
plementary polarization signal Cs. Under such circumstances,
the two polarization tributaries C; and C'; preserve the LO power
and provide polarization-diversity detection, which functions as
the conventional PDCR. Consequently, our proposed C-PDCR
scheme is fundamentally resilient against arbitrary SOP of the
received remote LO. From the three 90-degree optical hybrids
followed by BPDs, the obtained electrical output Ry after
complex signal forming is given by

RE = SE [©] C*E = [Sle, SQC;, Sgcgﬂ (5)

where the operator ‘o’ denotes element-wise product and ’*’
represents for complex conjugate. The obtained electrical output
R is alinearized field vector and contains a linear combination
of the transmitted DP signals. To perform polarization demulti-
plexing, namely, polarization tracking, the 3x2 MIMO in Jones
space [18]-[19] could be deployed to retrieve the transmitted DP
signals. Compared with the standard DSP utilized as a bench-
mark for the conventional PDCR, the only small modification
is the polarization demultiplexing algorithm or the MIMO and
most of the legacy coherent DSP stack is reusable.

III. EXPERIMENTAL SETUP

To validate our proposed C-PDCR scheme in a proof-of-
concept experiment, a 1.08-Tb/s DP transmission experiment
is carried out with the experimental setup presented in Fig. 2.
As discussed before, self-coherent homodyne detection signifi-
cantly relaxes the requirements on the laser sources and allows
for employing distributed feedback (DFB) lasers when the opti-
cal paths of the DP signal and the remote LO are strictly aligned
up. For the proof-of-concept demonstration, the laser source
with 15-kHz linewidth is employed for the generation of both
DP signals and self-coherent remote LO. To avoid complicated
physical length matching, multi-core fiber would be a good op-
tion when using low-cost lasers with large linewidth. Moreover,
the received remote LO could be optically amplified to be shared
among multiple cores for self-coherent homodyne detection. A
90-Gbaud single-polarization OFDM signal is first generated
with a 100-GSa/s sampling rate. The discrete Fourier transform
(DFT) size is 4096, in which 3687 subcarriers are filled with
probabilistic constellation shaped (PCS) 256-QAM symbols.
Typically, the modulation formats are operated at a capacity

Authorized licensed use limited to: Shanghai Jiaotong University. Downloaded on April 29,2022 at 13:41:43 UTC from IEEE Xplore. Restrictions apply.



2776

EDFA

JOURNAL OF LIGHTWAVE TECHNOLOGY, VOL. 40, NO. 9, MAY 1, 2022

~ DPsignal () N

| 40 km N

ECL | N WU S O;A 900 —>
Optical BPD

Hybrid —>

i

Remote LO ((0) )
40 km

Polarization scrambler emulator

(1) AWG output swing sweeping

o
2
14
Z
w

13

12

200 300 400 500 600
VPP (mV)

Fig. 2.

(iii) LO SOP distribution

/on the Poincaré sphere Time-multiplexed receiver

(i) 90-Gbaud DP signal optical spectrum

Power (dBm)

-70
1549.6

1549.8 1550.0

Wavelength (nm)

1550.2 1550.4

Experimental setup. ECL: external cavity laser. IQ mod: I1Q modulator. AWG/AFG: arbitrary waveform/function generator. PC: polarization controller.

PBS/PBC: polarization beam splitter/combiner. OSA: optical spectrum analyzer. AOM: acoustic-optic modulator. OC: optical coupler. Insets (i-iii) are labeled with

titles in the figure, respectively.

close to the Shannon limite.g., 15% to 25% below its maximum
[20]. Therefore, the constant composition distribution matcher
(CCDM) is deployed to yield the PCS-256QAM symbols with
an entropy of 6 bits/symbol. As the CD is post compensated,
the cyclic prefix (CP) for the OFDM signal is not added to the
signal sequence. To compensate for the low-pass characteristic
of the used IQ modulator and realize uniform entropy loading
among subcarriers, the electrical pre-emphasis in the frequency
domain is implemented. Before loading the data to the arbitrary
waveform generator (AWG), the field signals are clipped to sup-
press the peak-to-average-power ratio (PAPR) for fully utilizing
the quantization bits of the AWG. The output swing of AWG is
swept for finding the optimal operation point (OP) to linearly
drive the IQ modulator and maximize the output power of the
1Q modulator simultaneously. The parametric study of the AWG
output swing is presented in inset (i) of Fig. 2. Hence, the optimal
OP of AWG output swing is 400 mV for this experiment. The DP
signal is produced by the optical polarization emulator, in which
a 4.5-m optical delay line is used for signal decorrelation. The
optical delay for decorrelation is much longer than the equivalent
time delay of the accumulated fiber CD and the subsequent
least mean square (LMS) algorithm. The optical spectrum of the
generated DP signal with 90-GHz optical bandwidth is shown
in inset (ii) of Fig. 2.

To evaluate this polarization-diversity self-coherent homo-
dyne detection system, polarization scrambling is an essential

procedure. For this purpose, a polarization scrambler [21] is
assembled by using the discrete components, which are shown
in the dashed box of Fig. 2. It consists of two low-speed 1Q
modulators and a manually tuned polarization controller (PC). In
the emulated polarization scrambler, the two IQ modulators are
driven by two radio signals cos(2 ft) and sin(27 ft), respec-
tively, where f is polarization rotation frequency in the Jones
space. Driven by these two radio signals only, the trajectory
of the SOP of remote LO will be a circle with a state transition
frequency of 2 f due to the second-order representation of Stokes
parameters [22]-[23]. For the sake of traversing all the SOP on
the Poincaré sphere, the manually tuned PC is put to use and the
transmission fiber with distributed time-varying birefringence
could also offer randomness. The depolarized SOP distribution
of the remote LO on the Poincaré sphere is simulated and
illustrated in inset (iii), which verifies the effectiveness of our
assembled emulator of polarization scrambler. The DP signal
and the depolarized remote LO are launched into a pair of 40-km
fibers.

Atthe receiver side, a time-multiplexed receiver configuration
using acoustic-optic modulators (AOMs) is implemented to save
the number of needed analog-to-digital converters (ADCs) and
BPDs (this configuration is not needed in a field receiver). The
two AOMs are utilized to perform the gate function with 15-us
period and 33.33% duty cycle. The three polarization optical
signals from either DP signal or remote LO in the C-PDCR
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configuration are delayed by 0, 1, 2-km optical delay lines,
respectively, for achieving strict time separation. The three
delayed optical signals from either DP signal or remote LO
are optically combined by using 3 x 1 optical couplers and then
optically amplified by EDFAs to compensate for the lossy re-
ceiver configuration. The optically amplified DP signals and the
remote LO are fed into the 90-degree optical hybrid for coherent
detection. Note that the excessive number of EDFA used in this
experiment is just for lab demonstration. In practice, there are no
EDFAs needed for cost-sensitive short-reach applications. The
received electrical signals from the two BPDs are sampled by a
160-Gsa/s oscilloscope. In the receiver-side DSP, the carried-out
steps are (i) resampling to 2 samples/symbol; (ii) accumulated
CD compensation; (iii) frame synchronization; (iv) real-valued
T/2-spaced 6 x4 MIMO based on normalized LMS (NLMS)
algorithm [24] for polarization tracking and demultiplexing in
the time domain; (v) channel equalization; (vi) carrier phase re-
covery; (vii) mutual information calculation. As the real-valued
MIMO is utilized, part of the transmitter-side and receiver-side
IQ/polarization imbalance could be compensated. The conver-
gence time for the NLMS-based MIMO is around 12.5 ns in
this experiment for both back-to-back (BtB) and 40-km fiber
transmission cases, which is sufficient for tracking 80-Mrad/s
polarization rotation. For performance evaluation, generalized
mutual information (GMI) [25] is calculated under bit-metric
decoding (BMD). GMI is the maximum amount of information
that can be transmitted with a negligible error rate under BMD.
To reliably quantify the post-FEC performance, normalized
GMI (NGMI) [26] is utilized as it quantifies the maximum
information per transmitted bit having the same implication as to
the FEC code rate. NGMI is a modulation format-agnostic figure
of merit for soft-decision forward error correction (SD-FEC)
[26].

IV. RESULTS AND DISCUSSIONS
A. Parametric Study of LOSPR for the Proposed C-PDCR

To maximize the system efficiency, the LOSPR is investi-
gated. We control the optical power of the DP signal and the
remote LO fed into the 90-degree optical hybrid. The LOSPR
is swept for both BtB and 40-km fiber transmission. The result
is presented in Fig. 3. At 5-dB LOSPR, the SNR performance
achieves the highest. However, after 40-km fiber transmission,
the LOSPR performance is all below the BtB. The accumu-
lated fiber CD could be compensated by the advanced DSP.
The performance difference could be attributed to the optical
noise-contaminated LO by the EDFAs at the receiver side,
which is necessitated for the lossy time-multiplexed receiver
configuration. Benefiting from the EDFAs at the receiver side,
our system could be handled at the high-power level to get the
strong electrical outputs from BPDs. Therefore, the power of the
beating term between the signal and LO could be maximized at
the lower LOSPR. In practice, the received DP signal power
could be lower without the EDFA. Higher LOSPR could be
required to enhance the beating power of the DP signal and
remote LO.
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B. Polarization Tracking Capability of the Proposed C-PDCR

To reveal the effectiveness of our proposed C-PDCR scheme
using remote LO for combating the polarization fading issue,
we select a special SOP (where the polarization scrambler is
turned off) when the received electrical waveforms from a pair of
BPDs have power fading, namely, polarization fading. The real-
valued 6 x4 MIMO could retrieve the transmitted DP signal. The
electrical spectrum comparison before/after the MIMO is made
as shown in Fig. 4(a). The filter gain of the MIMO is normalized
to guarantee the same input and output power. As illustrated
in Fig. 4(a), the power density of one MIMO input approaches
the noise floor while the other two inputs have a strong power
density. As analyzed in Section II, the MIMO has at least two
strong inputs even in the situation of polarization fading. By
the real-valued 6 x4 MIMO for polarization demultiplexing and
tracking, the transmitted DP field signal is successfully retrieved
with the same power density for the recovered DP electrical
spectrums.

To signify the robustness of the proposed C-PDCR scheme
against the fast SOP variations of the remote LO, the GMI
performance is evaluated under different SOP rotation rates of
remote LO. The results of fast polarization tracking capability
are presented in Fig. 4(b) for BtB and 40-km transmission. The
GMI performance is quite stable with negligible fluctuations un-
der the LO SOP rotation rate up to 314 krad/s in this experiment.
This represents a 1047-fold or more than 3-order improvement of
the polarization tracking speed compared to the prior report [15].
This also signifies a great advantage of our proposed C-PDCR
over conventional PDCR.

C. Transmission Performance

The OSNR performance of the proposed C-PDCR scheme
with a 1.08-Tb/s raw data rate is presented in Fig. 5. The GMI
performance as a function OSNR is depicted in Fig. 5(a) for
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occurs. (b) GMI as a function of LO SOP rotation speed at the OSNR of 25 dB.
BtB: back-to-back.

BtB and 40-km fiber transmission where the theoretical GMI
performance is obtained by numerical simulation with the same
transmitter DSP. The recovered PCS-256QAM before/after the
fiber transmission is shown in the insets (i-ii) with a circular
symmetric complex Gaussian distribution [27]. The DP constel-
lations are incorporated into the plot. Fig. 5(b) illustrates the
NGMI performance for predicting the post-FEC performance.
We take a practical NGMI threshold of 0.8 using 27.5% SD-FEC
overhead [28]. When the system reaches the NGMI threshold,
error-free transmission could be claimed by a practical FEC. The
OSNR sensitivity for back-to-back (BtB) and 40-km transmis-
sionis 24 dB and 25 dB, respectively. The 1-dB OSNR sensitivity
difference could be attributed to the increased noise power in the
received LO added by the optical amplifiers as aforementioned.
Moreover, the transmitter IQ imbalance-induced performance
degradation could be further aggravated by the fiber chromatic
dispersion. Compared with the theoretical NGMI performance,
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the OSNR sensitivity gap is approximately 3-4 dB. It can be
seen that there is a strong unsuppressed optical carrier in the
optical spectrum of the inset (ii) of Fig. 2. Moreover, the
time-multiplexed receiver configuration for demonstrating the
proposed C-PDCR scheme is quite lossy and noisy, and the
transmitter in this experiment has been pushed to its limit. All
of these reasons result in the large OSNR sensitivity difference.
Fig. 6 shows the recovered SNR of each subcarrier for the
OFDM-modulated DP signal. Both polarizations have a similar
recovered SNR. It is observed that some subcarriers are greatly
degraded due to the clock leakage from the 100-GSa/s AWG.
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Excluding the FEC overhead by discriminating the shaping
factor in the probabilistic amplitude shaping (PAS) structure
[29], the achieved net data rate is 769.4 Gb/s over 45-GHz
electrical bandwidth in this experiment.

V. CONCLUSION

In this paper, we have proposed and demonstrated a C-PDCR
scheme based on complementary polarization detection using
three 90-degree optical hybrids for self-coherent homodyne
detection. The proposed C-PDCR could utilize the remotely
delivered LO without optical polarization control and is fun-
damentally robust against any input SOP of the receiver remote
LO. The robustness of the proposed C-PDCR is verified and
demonstrated by a proof-of-concept experiment with a 1.08-Tb/s
line rate (net rate 769.4 Gb/s over 45-GHz electrical bandwidth).
The polarization tracking speed of the proposed C-PDCR lever-
aging the normal MIMO algorithm could reach up to 314-krad/s
SOP rotation rate of remote LO without GMI performance
degradation, which represents more than 3-order of magnitude
improvements compared with the prior reports. Therefore, the
proposed C-PDCR scheme could be a good solution for future
800G/1.6T Ethernet interface speeds.
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