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Packet Transport Network (PTN) is one of the hot research interests in
carrier technologies. Although the international standards are not yet complete, China
is leading the world in the development of PTN equipment and network applications.
With “ General Technical Requirements for Packet Transport Networks ” as the CCSA
standard, this paper first introduces the background of PTN technology and standards,
then illustrates four important aspects: the PTN network architecture, multi—services
bearing and data transfer function, PTN network protection, and OAM architecture and
functional requirements. Finally, considering the profit motive of Chinese carriers and
vendors, some key issues on PTN technology choice, network applications, and future

evolution.
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Many global operators are currently constructing next generation IP
itched networks, with the view of gradually moving towards full IP-based
networks. As data services increase, improvements in bandwidth, Quality of Service
(QoS), Operation Administration and Maintenance (OAM), and network reliability are
required. The convergence of network data transmission and network communications
technology has been driven by IP convergence services (including video, voice, and
data), and a unified multi-service load demand. The Packet Transport Network (PTN)
has come into being to meet these requirements, and the PTN Standard is developing

rapidly.
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The Discussion about the Development and Application of PTN Technologies
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This paper discusses several key issues concerning the development of
Packet Transport Network (PTN) and Multi—Protocol Label Switching (MPLS-TP)

technologies. Such issues include the end to end Quality of Service (QoS)
implementation mechanism, the layer network structure, the introduction of L3
function, and data—plane loop—back functions. Several viewpoints on PTN maintenance
and operational requirements are then put forward. A service—oriented end to end QoS
guarantee mechanism is proposed in light of an analysis of MPLS traffic engineering
and Differentiated Service (DiffServ) mechanisms. After clarifying the network
hierarchical structure of PTN layer (on the basis of existing MPLS—TP standards and
drafts), it is finally proposed that the L3 function be introduced within PTN and the

data—plane loop—back function.

PTN; QoS; layer network; L3 function; data—plane loopback
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m Current Time Division Multiplexing (TDM) transport networks are changing
to become packet-oriented ones, and variety of carrier—grade packet transport
technologies have appeared. Provider Backbone Bridging—Traffic Engineering
(PBB-TE) is a connection—oriented packet transport technology that provides a
scalable, manageable, and Quality of Service—guaranteed solution. Multi—Protocol
Label Switching (GMPLS) is a mature transport network control plane technology that
supports the multiple data plane. GMPLS—-controlled PBB-TE is a promising solution

for packet transport networks.

packet transport network; provider backbone; traffic engineering ;

GMPLS; control plane
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Mechanisms of Ring Protection and Survivability for Packet Transport Network
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m In its protection and restoration mechanisms, Packet Transport Networking
(PTN), is facing many challenges. Such challenges arise in the areas of Operation
Administration and Maintenance (OAM) detection performance, network resource
optimization, resource allocation deadlock, and resource deployment blocking.
Traditional mechanisms of protection and restoration cannot meet the requirements of
Packet Transport Networks. In order to improve protection and restoration, network
resource use, probability of service restoration, and to decrease the probability of

service blocking, this paper introduces mechanisms such as overlay section protection,

pre—configure pre—planned cycle, conflict—release algorithm, and delay restoration
algorithm. Finally, it concludes that only the protection and restoration mechanism can
reasonably achieve network integration, network operation, and the smooth evolution
fromm TDM to packet bearing networks.

packet transport network; protection; restoration; blocking
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m Telecommunications services have been trending away from Time—division
Multiplexing (TDM)-based transport networks towards |IP-based ones. In the future, a
new technology that can effectively carry packet services will be urgently needed.
MPLS Transport Profile (MPLS-TP) is a connection—oriented packet transport
technology with efficient service adaptation capabilities and a flexible label forwarding
mechanism. This paper analyzes the technical characteristics of MPLS-TP, and
introduces the latest standardization process. It discusses some key issues for
MPLS-TP (including data forwarding plane, service adaptation, and label forwarding
mechanism) and explains the implementation of dual-label transfer mode in Virtual
Private Network (VPN). Finally, this paper summarizes the application of MPLS-TP.
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Clock synchronization is an important issue in Packet Transport Networking

(PTN). Current clock synchronization technologies include synchronous Ethernet, IEEE
1588v2, and Network Time Protocol (NTP). However, challenges such as clock ring and
difficulty tracing and counting nodes have arisen in Synchronous Ethernet standard
Synchronization Status Message (SSM) algorithm. ZTE therefore proposes using an
extended SSM algorithm. In time synchronization, the accuracy of NTP cannot meet
the needs of telecommunication networks, and only using 1588v2 slows convergence
time. The precision for time delay is easily affected when the network is heavily loaded.
ZTE proposes a 1588v2 scheme based on synchronous Ethernet in order to effectively
raise the precision of PTN time synchronization.

PTN; synchronous ethernet; time synchronization; delay
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m Packet Transport Network (PTN) integrates the advantages of packet
technology and TDM technology. Taking the packet switch as its core, PTN has a high
statistical multiplexing ability, which allows it to become a more efficient packet
transfer service. Its strong Operation Administration and Maintenance (OAM)—similar
to SDH and carrier—class security protection services—ensure efficient mobile
backhaul business management and transmission quality.

MPLS Transport Profile—based (MPLS—-TP) packet transport network eliminates its
connectionless features (such as Penultimate Hop Popping (PHP), label merge, and
Equal—cost multi—path (ECMP)), and is enhanced in terms of OAM, protection, and
synchronization. This is ideally suitable for carrying IP-based mobile backhaul services
and key account services. PTN, and the original Multi—Service Transport Platform
(MSTP), Metro Ethernet, and the IP over WDM/OTN network of organic complexes,
contribute to an “all IP” era of telecommunications services.
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For Time Division—Synchronous Code Division Multiple Access
(TD-SCDMA) and Time Division Long Term Evolution (TD-LTE) wireless systems,
using a global positioning system (GPS) to provide time synchronization is problematic.
In these wireless systems, GPS is costly, difficult to deploy, and insufficiently secure.
Nowadays, transportation of high precision time/phase synchronization signals through
Precision Time Protocol (PTP) fiber systems has become mainstream technology. This
paper analyzes the main factors affecting the performance of time synchronization
through Packet Transport Network (PTN) carrying IEEE 1588v2. In light of laboratory
and field trial tests, the possibility of transporting high precision time/phase
synchronization signal through PTN carrying 1588v2 is proven. Finally, this paper
compares the different models of 1588v2 in PTN.

packet delay variation; boundary clock; transparent clock; precision time
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High-Bandwiath Broadband Service Requirements and the Evolution of Broadband Network
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Abstract: This paper introduces the domestic and foreign development status of broadband
access, then analyzes the network bandwidth requirements of broadband services. Public
customer, government, and enterprise bandwidth requirements are considered, and current
maijor fixed—line broadband access technologies are analyzed and compared. The dialectical
relationship between bandwidth needs and network capacity are then detailed, and it is
proposed that network capacity be appropriately ahead of the user's bandwidth needs.
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Finally, this paper highlights the importance of promoting broadband development.

Keywords:broadband; FTTH; FTTB; PON; HFC; powerline communications; IPTV; VPN
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Abstract: This article begins with a discussion of Internet business operators and their

goal of achieving integrated telecommunications and internet development.
Telecommunications networks and internet businesses are gradually being developed =
through the integration of instant news and social network services. The history of this
development, advantages to the operator, and possible problems are then discussed.

With this evolution, a new telecom and internet services convergence and triple/
multi—screen convergence in a broader sense will eventuate. This may even become the

new means of convergence in the future.

Key words: social network service; convergence; triple—screens convergence
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Abstract: Traditional vehicular networks have been mainly designed for use in
specialized local scenarios, such as Electronic Toll Collection (ETC). New vehicular

networks, however, can support safe message communication using self—organized
ad—hoc technology. Currently, vehicular networks only provide communication for
mobile terminals in a vehicle cluster because of the limitations of network architecture.
The vehicle cannot carry out information exchange with an Intelligent Traffic System
(ITS) controlling center, nor can it access broadband wireless. This paper proposes a
novel heterogeneous vehicular wireless architecture based on WAVE (IEEE 802.11p)
and WiIMAX (IEEE 802.16e ) technology, and constructs a new network infrastructure
and system model. Finally, some key technologies are discussed: adaptive
multi—channel coordination mechanism and scheduling algorithm for WAVE, and group
handover scheme and two-level resource allocation algorithm for WiMAX networks.

Keywords: vehicular networks; multi—channel scheduling; group handover; resource
allocation
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Abstract: The convergence of optical and wireless networking is a promising
development for future access network architecture. In this article, we propose a
converged network integrating Ethernet Passive Optical Network (EPON) and
worldwide interoperability for microwave access (WiMAX) technologies based on
Radio Over Fiber (ROF)—which can simultaneously transmit EPON baseband signals
and WIMAX wireless radio frequency signals. We then elaborate on the characteristics
of the converged network and discuss some important issues: upstream and
downstream transmission, redundancy protection, and handover.

Key words: EPON; WIMAX; convergence; ROF
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