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Technologies for High—Speed Data Center

(PHERROBRADBINDAT, EE H7FF807960)

(ZTE TX Inc, New Jersey 07960, USA)

AE . BENESRSNERMIGE , BB PIWVEENRZEIE M 10/40 Gbit/s & 25/100/400 Gbit/s
DOMF N, XERENRAZBZEHNESHR BHIFIRNEAHREE K, BNBXLL

BAREHEPIOLNBORHIARHR.

FEIF BB PIL; X TE  FHS T A8 TR

Abstract: Driven by fast growing Internet traffic, the bit rate between data center is upgraded
to be from 10/40 Gbit/s to 25/100/400 Gbit/s. These high—speed signals will need new
optical transmitter source, modulation formats and detection technologies. These
technologies and the latest research results are introduced in this paper.

Key words: data center; interconnection; modulation formats; coherent detection
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High—Sensitivity and Low—Cost Coherent

Communication Technology for Optical Access Network
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(Huazhong University of Science and Technology, Wuhan 430074, China)

BE . ETFaMEBRESOAF(MCE), BB T —MEOEDRESEBAEAN(WSDM-
OAN)ZEFY , K FB MCF (PR IME B AE X INE TR RIS SH BV ST E M TEE (DS P
NS 2HEEEMBTFHRMUSHCD) . MRIKRE, MEENBARS MIREERXTIX
4.8 Thit/s, MBLH X BMEMEFBMIIREE A, FO XA 10 MHz ZR D 7R IR(DFB)
YR, WAHNIBE T — BB EREBRPE N (FIR)IRRESS 4T NiBLSE FIR IR
BesFl 4 x 4 ZEAZDEE(MIMO)FIR &R 0B E (L BE D8 (AEQ) &R, #8XSE
K7RHE, FTIRHHY AEQ 5 2 x 2 MIMO %57 AEQ MEAEABIT , 5 4 x 4 MIMO 4518 AEQA8EE T
KINNTF 1 dB. HIRR Bk E1 25 BT, PRI 59% BSLETRA R,

%8218 . OAN; MCF; SHCD ; AEQ

Abstract: A hybrid wavelength division and space division multiplexing optical access
network (WSDM-0OAN) based on high—performance communication multi—core fiber (MCF)
is proposed in this paper. To realize the self-homodyne coherent detection (SHCD) in
downstream (DS), the MCF inner cores transmit the local oscillator light, while the outer
cores transmit the signal light. The related experiments show that the total transmission rate
of the proposed system is up to 4.8 Thit/s in DS, and carrier frequency offset compensation
algorithms and phase recovering algorithms are not required. The distributed feedback (DFB)
lasers with 10 MHz linewidth can be adopted in this proposed system. A simplified adaptive
equalization (AEQ) algorithm, which consists of a 1-tap complex—valued butterfly finite
impulse response (B-FIR) filter, four N—tap real-valued FIR filters, and a 3—tap 4 x 4
multiple—input multiple—output (MIMO) FIR filter is also proposed. The experiment results
show that the proposed AEQ share the same performance with 2 x 2 MIMO AEQ, and the
power penalty is less than 1 dB compared with 4 x 4 MIMO AEQ. When using 25-tap
filters, the number of real multipliers can be reduced by 59%.

Key words: OAN; MCF; SHCD; AEQ
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High—Speed Transmission Technologies for

Data Center Optical Interconnection
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Abstract: Intra—data center and inter—data center optical interconnects are two categories of
data—center application scenarios. For intra—data center optical interconnect, novel
modulation schemes, high—performance optical devices and compensation algorithms for
high—speed digital signal are enabling technologies to increase the line-rate; while for inter—
data center optical interconnect, the combination of single—sideband modulation and digital
nonlinear mitigation algorithm is the key approach to overcome the fiber dispersion induced
power fading effect. The upgradation of future data—center interconnect relies on the
development of both optoelectronic devices and digital signal processing.

Key words: optical interconnects; direct detection; self coherent detection; digital signal

processing
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Optical Switching for Data Center: Current
Status and Challenging

2 $L/GUO Bingli, % Z E/HUANG Shanguo
(ERMBBAFERNTFSHBEERERENZE, LR 100876)

(State Key Laboratory of Information Photonics and Optical Communications, Beijing University of Post and
Telecommunication, Beijing 100876, China)
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Abstract: In this paper, a hybrid optical and electrical interconnection network with multi—

dimension of optical switching technologies is proposed for the construction of next
generation flexible data center interconnection network. The future data center network
(DCN) has the characteristics of dynamic topology reconfiguration and flexible bandwidth
adjustment which can effectively deal with the problems such as traffic burstness and
various communication pattern due to hardware disaggregation and service diversification.
At the same time, there are still lots of technique bottlenecks that need to be broken,
including intelligent network control system, high speed optical burst receiver and low
latency and low jitter network control system in the approach of building the optical/electrical

hybrid interconnection network.

Key words: data communication; data center; optical switching; topology reconfiguration
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Abstract: To meet the requirement of the high—capacity and low-cost fronthaul transmission
for the future radio access network, a novel digital equalization technology and a new
modulation coding scheme for the fronthaul-carrying passive optical network (PON) are
proposed, and a data compression scheme for the fiber—based enhanced common public
radio interface (eCPRI) is designed. The proposed intensity—directed feed forward equalizer
can effectively remove the system nonlinearity at low computational cost. For the CPRI
compression, given the significance diversity of quantized bits, the uneven 4-level pulse
amplitude modulation (PAM4) is adopted to reinforce the transmission robustness. As for
the uplink eCPRI, the load—adaptive flexible quantization scheme is proposed to reduce
quantization resolution, thereby enhancing the transmission efficiency of eCPRI.

Key words: fronthaul; radio access network; passive optical network; digital signal
processing; data compression; enhanced common public radio interface
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Abstract: In this paper, optical interconnect applications in new consumer electronics market,
such as high definition multimedia interface (HDMI), universal serial bus (USB), DisplayPort,
Customized Video & Audio System, TV market are introduced. Since 2018, consumer
electronics active optical cable (AOC) products, which is based on chip on board (COB)
technology, have acquired consumer market approbation due to low cost, small packaging
and parallel optics solutions. The detail specification and application of HDMI, USB and TV
AOC have been further discussed. Finally, the roadmap and development prospects of
optical interconnect in consumer electronics market have been concluded at the end of this
paper. It is believed that a large number of new optoelectronic products will appear in the
consumer electronics market.

Key words: consumer electronics market; COB; AOC; optical transceiver; parallel optics
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Abstract: Due to the advantages of large channel capacity and high household penetration
rate, coaxial cable network is one of the important components of China’s information
infrastructure. The hybrid fiber coaxial access technology based on High Performance
Network Over Coax (HINOC) can fully utilize the advantages of coaxial cable, and change it
to a high—speed, reliable and manageable communication pipeline. This technology can be
used to establish an excellent performance access network or home Internet, which
supports multi—application scenarios.

Key words: passive optical network; HINOC; quality of service (QoS); channel equalization;
network management
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Abstract: 50 G passive optical network (PON) has become the main technology for the next
generation of optical access network, and there are many technical approaches to
implement 50 G PON. High order modulation 4 pulse amplitude modulation (PAM4) and
non-return to zero (NRZ) are the most important technologies of 50 G PON implementation.
By using high—order modulation PAM4 technology, the bandwidth requirement and the cost
of optical can be reduced, but the electric chip with digital signal processing function needs
to be added. NRZ technology does not need to add electrical chips with other functions, but
needs to use high—bandwidth lasers and detector optical chips, the development of which is
difficult and costly.
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Abstract: At present, high—speed visible light communication (VLC) systems have certain technical bottlenecks in terms of devices,
algorithms, networking, etc. If these bottlenecks can be broken through in a targeted manner, the system speed will be further
increased, and VLC will play a pivotal role in the future B6G/6G architecture. This paper describes several challenges and solutions for
high—speed VLC at this stage, and proposes its future prospects.
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Abstract: Ultra Reliable Low Latency Communications (URLLC) is the key demand of
digital transformation of vertical industry, and the requirements of 5G deterministic
network for Smart Grid and industrial Internet vertical industry applications are
emphatically analyzed. In this paper, the key deterministic network technologies of Flex
Ethernet (FlexE), Time Sensitive Networking (TSN) and Deterministic Networking
(Detnet) are also studied. It is considered that TSN/Detnet is the development direction
of following deterministic bearing technology.
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Research Progress of New Silicon—Based Integrated Optical Isolators
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Abstract: Optical isolators are core devices to ensure the stable operation of optical
communication systems. At present, the integration of optical communication devices on
a single chip is an inevitable trend, but there are still some serious problems in the
integration of isolators such as high loss, poor isolation, and difficult integrating process,
which have hindered the development of on—chip integration of complex active optical
communications devices. In this paper, several effective solutions for optical isolation
and the latest research progress of silicon—based integrated optical isolators are
introduced, and its future development is forecasted.

Key words: optical device; silicon-based integration; non-reciprocal device; optical

isolators; waveguide structure
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