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Ultra-Dense Wavelength Division Multiplexed Passive Optical Network

PEHES:TN29.] XEirGE:A XERS :1009-6868 (2014) 05-0002-004

EEN 3558 5= B 2 AM(UDWDM-PON) 5= T MZE C B EITHE 1 000
THTRER 1 000D LTI, 2551 000 TP, S BPBIIER—WEE,T

SMREFRHBEBTREDIKEVE T

o RN YEEBRBINEICDEM , KAHFE

FaERA, DEMER T iBY 43 dB, UDWDM-PONEFAHFPHHRIE .S 2 B

EN MEESTES O AXRESNRE,

BBERDEM,; TEAME  DHB BT BEEA

A typical ultra—dense wavelength division multiplexed passive optical
network (UDWDM-PON) can accommodate 1 000 pairs of upstream and
downstream wavelengths for 1 000 access users. Each user uses a pair of
wavelengths independently with one gigabit bandwidth and potentially ten gigabits
itself. The system uses the same optical splitters as the legacy optical distribution
network. The power budget can be greater than 43 dB by using the digital coherent
optical communication technique. The UDWDM-PON has potential advantages in
terms of guaranteed user bandwidth, aggregated capacity, and coverage distance.

ultra—dense wavelength division multiplexed; passive optical network;

optical spliter; digital coherent communication
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(1) SEW 4 2 FH (WWDM) : i K
i) {5 K T 100 ~ 200 nm, H# FH T B &F
XLl A i i) - AT .

(2) HLIE 4 52 1 - SO K )
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1 535 nm), FATENE N LB K
KB (1596 ~ 1604 nm) .

Mt BEAMHE R EIH 2K
A4 (MW-PON) W HREAE , BT 2400
2k i 2t (OLT) A1 2 A o W 4% 25T
(ONU) & {5 iy HL , IFRIBHR T £
A~ ONU 52 — X i K 19 £ 3,
WTET RGBT K A e
A I ONU TS S5 B8 S5 D 1 o

2 BEERESERENN

2010 4E F J5 FSAN & i T NG-
PON2 [ B2 45, ol S48 17 JLFh
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W 2R TE IR 8 W 45 (OFDM-
PON) . WDM-PON ., UDWDM-PON % ,
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P b o 21 21 16 8 T TWDM-PON 1y
b e 5 58, HoAth J5 %8 R W5 A Sl NG-
PON3 H AR, LR %449 UDWDM-
PON

2.1 L 545E
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(o)~ Original band [RIBRER 1260 ~ 1 360 237.9 ~ 220.4
E® Extended band T RRE 1360 ~ 1 460 220.4 ~ 205.3
SH Short wavelength band R R ER 1460 ~ 1 530 205.3 ~ 195.9
(o =1 Conventional band PR ER 1530 ~ 1 565 195.9 ~ 191.6
L& Longer wavelength band KREEER 1565 ~ 1625 191.6 ~ 184.5
Ufs Ultralong wavelength band BEEE RS 1625~ 1675 184.5 ~ 179.0
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57 %5 (Super— Nyquist) 78 3% 6 25 9 JR 75 IE 2% 1% 18 18 5 (90AM) 5 S S 12 19 4
(MMEQ) 51 DSP &% , ERIX T2, B AR S MB MK, STU T 5 MK
B4 4 bps/Hz B [E X118 8212 (QPSK) S S &% ; MR T —FP & F S Super-
Nyquist 15 S B MANEH 5, It 5 RN R 2R BEATE RN T AHBBN
MERE, ER—TXBEZBHAXBOMD EEFNNUTHERRNS
3R 75 50352 08 B2 A 15T - 64 YR 75 IF 2% ¥R 1818 5  CAP—B4QAN) FR 45 , 7E 20 km b B 188
Y4T(SSMF) E ST T 623 R 69 60 Gbit/s CAP-640AM =S fE4  BABTHM, 5L
WS IREGF IR 100 Gbit/s B 64 IR 75 1F A2 Hx 18 18 il - 1E 2251 70 & F (16QAM-OFDM)
SUBHER AR S, B3R T SI6Y OFDM S SANB ey X R H.,

WS ESME; BIMENE BREHE BT HER

Mm this paper, we investigate advanced digital signal processing (DSP) at
the transmitter or receiver side for signal pre—equalization and post—equalization in
order to improve the spectrum efficiency (SE) and transmission distance in an optical
access network. A novel DSP scheme for this optical super—Nyquist filtering 9 QAM
like signals based on multi-modulus equalization without post filter are proposed and
experimentally demonstrated, which directly recovers the Nyquist filtered QPSK to a
9-QAM-like signal. With this technique, SE can be increased to 4 bits/s/Hz for QPSK
signals. A novel digital super—Nyquist signal generation scheme is also proposed to
further suppress the Nyquist signal bandwidth and reduce channel crosstalk without
using optical pre—filtering. Only optical couplers are needed for super—Nyquist WDM
multiplexing. We extend the DSP for short—haul optical transmission networks by
using high—order QAMs. We propose and experimentally demonstrate a high—speed
CAP-64 QAM system using direct modulation laser based on direct detection and
digital equalization. Decision—directed least mean square is used to equalize the CAP—
64QAM. Using this scheme, we generate and transmit up to 60 Gbit/s CAP-64QAM
over 20 km stand single—mode fiber based on the DML and direct detection. Finally,
several key problems are solved for real time OFDM signal transmission and
processing. Using coherent detection, up to 100 Gbit/s 16 QAM-OFDM real-time
transmission is realized.

digital signal processing; high spectrum efficiency; super—Nyquist;
coherent optical transmission
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In this paper, we propose an architecture based on eTOM for PON OAM.
In this architecture, there are three sub—systems: network resource management,
installation and maintenance process, and service support. \We investigate the
requirements of telecom operators as well as key technologies, such as intelligent
fiber infrastructure management, zero—touch terminal installation, and optical link test
and diagnosis. Based on general trend and up—to-date progress, these technologies’
development path and deployment are presented.
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Mm this paper, we analyze key power—saving technologies from the
perspective of network hierarchy, access network equipment, and novel network
architecture. Based on the above standard and the key technologies of power—
saving, we propose a green scheduling mechanism based on network coding in a
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Mm this paper, we introduce a wavelength conversion RN-based ring—tree
time and wavelength division multiplexing (TWDM) optical access network (OAN). We
also propose a maximum bandwidth utilization rate algorithm and minimum tuning
time algorithm. The simulation results show the effectiveness of the two algorithms.
The maximum bandwidth utilization rate algorithm improves system bandwidth
utilization. The minimum tuning time algorithm prolongs the life of the system,
ensuring an effective running time of more than 10 years under existing optical

switch running times condition.
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Software-Defined Optical Access Networks
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In this paper, we propose software—defined optical access networks
architecture, which can improve resource use in an optical access network. This
architecture enables flexible service access and highly efficient scheduling. With this
technology, we can make the network with centralized control, resource virtualization
and business services. In this way, network construction costs can be reduced, and
user terminal experience can be improved. This also promotes simple, intelligent
next—generation optical access networks.

software defined network; optical access network; intelligent network
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Software-Defined Optical Networks: Opportunities and Challenges
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Abstract: A software—defined optical network (SDON) is a new kind of network in which
software—defined technology is integrated into optical communication networks. This is a
promising trend for future optical networks. The key technologies are related to
software—defined optical transmission, switching, and networking. The main features are RfEERES, MYWE E8VE
control and transport separation, hardware universalization, protocol standardization, sH2HLNER, SEMESR
controllable optical network operation, and flexible optical networks application. SDON 2—

will play an important role in the development of next—generation intelligent optical © SDON £ EERHIH K . 2&BH
networks forwards to high efficiency, flexible scheduling, and virtual reconstruction. R ARE

However, there are many challenges and problems for SDON in the primary stage.
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Performance Analysis and Optimization of EV-DO Networks
Supporting the Always-On Services of Little Traffic
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Abstract:In this paper, we discuss the effect of the always—on services of Little

Traffic on EV-DO networks and propose a mathematical model for service access
control. Through simulations, we create some methods for optimizing network
performance, radio network performance, and access for users. Finally, we propose
some optimization solutions the always—on services of little traffic.

Keywords: instant message; internet of things; always—on services of little traffic;

access control; performance optimization
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Abstract: This paper proposes a data center network deployment scheme based on
software—defined networking. By using SDN, this scheme solves the problems such
as low efficiency, complex management, and high operation cost in traditional data
centers. This scheme has a simple architecture and can be easily deployed. After
tested with some typical applications, such as load balancing and intra data center
virtual machine migration, the availability of this scheme is presented. This scheme
provides a valuable reference for data center network architecture.

Key words: software—defined network; data center; network architecture
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A Method for ImpIementing CSFB Solution
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RE R T —0BEBHROB(CSFBINEN DA, LD AT LR RN INMELE
SHEBE)RIRPBINIRSS S (VMSC) (KB RZRAPIN(GMSCOFH RIS , 5
EFEBLIT‘B% EACSFBERTOZED, BIIERB RIS e (HSSONITILIUEIRT)

%, MEERIRE,
“B%B’JVMSC GMSC BBEIEE K.

KRFZIZN0— 1 Proxy BE)RIWPIN(MSCOIRFS 25, WM EL

K §2ia: CSFB; ) R WLZ 3 E I (MTRR) ; HSS ; Proxy MSC

Abstract: This paper describes an optimized circuit—switched fallback (CSFB)
solution that avoids the need to update a live visit mobile switch center (VMSC)
server and gateway mobile switch center (GMSC) server. The optimized CSFB
solution is easy to deploy. A proxy mobile switch center server is added in the
network, and home subscriber server (HSS) perform mobile terminate call retry,
which does not require any update of the MVSC or GMSC.

Key words: CSFB; mobile terminating roaming retry (MTRR); HSS; Proxy MSC
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