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last few ycars has been explosive, It {s projected that this
market will continue to grow at an even higher rate for
several years to come, IP-based scrvices allow carriers to pro-

T he growth in Internet Protocol (IP)-based scrvices in the

vide differentiated services tuned to specific scgments and cus- .

tomers, This includes virtual private network (VPN) and LAN
service, electronic commerce (e-commerce), and of course
Internct telephony, Table 1 shows an example of the forecast
data for the total global IP telephony service market,

While there are more than 100 years of experience in
designing, operating, and managing traditional circnit-
switched networks, limited data is available about IP-based
networks, The success of Internet telephony as well as other
TP services depends primarily on a clear nnderstanding of the
overall technology and service requirements, As Internet
technelogy evelves, companies have many questions to
answer in order to carry voice over the Internct —or voice
over IP {(VoIP) — successfully. These questions include the

economic advantages to both service providers and cnd users,-

the sct of new serviccs, and the quality of service (QoS}
requircments.

Somce sce voice over the Internet as being nearly free and
would like {0 take advantage of this apparent bonanza without
having to worry ahout owning their own networks. Another
advantage would be the ability to support “off-net” voice appli-
cations, Yet another is to allow a company to reach voice users
outside of its own administrative boundaries. However, the ulti-
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mate benefits may be due more to voice compression at the
source than from the transport vehicle itself (the Internct),

We received many intercesting articles for this special issue.
We have sclected only eight articles that provide answers to a
few of the questions in the field of Internet telephony. These
articles cover a spectrum of topics that range from IP' manage-
ment and QoS to the standards and design of voice over IP
components. The first article in this issue, by Rayes and Sage,
discusses an integrated management architecture for IP-based
neiworks, illustrating the functions needed ta support the chal-
lenges of managing VolP services. Unlike data-transfer-based
applications, voice transport across an IP-based infrastructure
demands low latency and jitter. Not only will the performance
thresheld triggers be different, the servicing of VolIP packets
would be done based on a priorily scheduling scheme, The par-
ticular scheme used and the type of traffic would determine the
corrective measures needed to fix a problem. Examples of pri-
ority schednling systems include cxpedited forwarding as
defined in the ditfferentiated sorvices {DiffServ) framework, and
Priority Queuing with Class-Based Weighted Fair Queuing,
Integrated management architecture helps medijate Lthese differ-
ences, limiting the cxposure of the differences to management
operators and end customers. The article describes the five
FCAPS functionai arcas: fault management, configuration man-
agement, accounling management, performance management,
and sgcurity managerment. It also discusses scrvice restoration,
traffic enginecring, data collection, service activation, and not-
work planning of 1P networks.

The second article, by Li, Hamdi, and Jiang,
describes the THTT QoS framework, specifically
the integrated services model (IntServ) and
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Resource Reservation Pratocol (RSVP), differen-
tial service {DDS) architecture, multiprotocol labe!
switching (MPLS), and the buffer management
and packet discard mechanism. Then, the authers
discuss two different solutions offered by two
vendors that offer 1P telephony services. These
examples are used to illustrate how real systems
arc implemented, Afterward, they present a new
D§ architecturc with a novel buffer management
and packet discard mechanism and show that it
substantially improves voice performance over
the current best-cffort Tnternct.

Rao, Lin, and Chou propose in the third arti-
cle a ¥oIP valuc-added service for mobile network
called iGSM, iGGSM service provides user mobility
to subseribors, which allows them (o use either

(Continued on page 40)
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{Continued from page 44)

(3SM handscts or H.323 terminals (IP phones or PCs) to access
telecommunication services. They describe how the iGSM rogis-
tration, deregistration, and call delivery proccdures can be
implemented without modifying the GSM network. They study
how the tromboning effect in standard GSM system can be
avoided when accessing the IP network. Then they investigate
the misrouting problem caused by usor mobilily.

Iiao and Liu discuss VoIP maobility in IP/cellular netwotk
interworking, They investigate how H.323 gateways provide
interennnection between 1P networks and switched circnit net-
works (SCNg). They also deseribe how I1.323 is Lo provide
interoperability with other SCN terminals while major offorts
arc focused on [P/wired SCN interworking. Then they discuss
the potential problems associated with interworking between
I networks and celinlar networks through H.323 gateways.
After that, they propose a lightweight approach using the
cxisting call transfer supplementary service to provide VoIl
mobility in the H.323 [P telephony networks, The proposcd
approach uscs cxisting components in the 10323 standard,
thereby allowing VoIP mobility service in hybrid [Pecllular
networks to be a value-added feature in existing 11.323-com-
pliant Internet telephony systems,

Tida, Kawahara, Takine, and Oie discuss the performance
evaluation of architccture for end-to-cnd QoS provisioning.
They mainly divide the Internct into three types of subnet-
works: domain nelworks, access netwarks, and stub nelworks.
‘They focus on issues arising in the former two nctworks for
end-to-end Qo8 provisioning. First, the access networks are of
rather low-specd links, so delay is still ol major concern. They
cxamine the statistical delay bound through numerical results
derived Irom their analysis, The performance of sime ways to
reduce delay is alse investigaled, Then, they cxamine low-bit-
ratc voice flows so that cffective flow management can be
controlled, They pay more attention to a flow aggregation
scheme, and evaluate its performance by analyzing its block-
ing probability and the amount of bandwidth required, keep-
ing it less than some acceptable value,

The article by Pazos, Kotelba, and Malis describes how
H.323 calls arc cstablished nsing H.323 palckeepers and the
[1.225 0 call setup procedure to take advantage of transport over
asynchronous transfer mode (ATM) nelwaorks, This approach
imposes control termination on the FL323 and H.323 pateways,
simplifying the switched virtual conncetions (SVCs) for the
transpart of H.323 Real-Time Transport Protocol (RTP) media
streams. The article also discusses the opening of a logical chan-
nel and how H.245 messages arc used to provide the necessary
information to establish SVCs. This includes the mechanism to
redirect traffic to the H.323-H.323 pateway.

The article by Bergmark and Keshav describes the TTX
projeet at Cornell, which is an open source, portable, pro-
grammable platform for developing mullimodal applications
(i.c., applications that span the telephonc network and the
Internet). As an example, a phone recorder allows one te use
a telephone to ercate a recorded message that will be stored
in & server on the Internet, Perlormance measurements (..,
lateney) of the FTX have been reported. Commereial compa-
nies arc currently testing the I'TX,

Finally, the TCP/IP protocal was developed {or non-real-
time data transmission and henee does not provide Qo8 guar-
antees fo real-time applications such as IP telephony. Tlowever,
IP telephony allows integration of many applicalions and ser-
vices such as infegration of data, voice, and fax, video telepho-
ny, multiple telephone lines, support of multipie voice qualitics,
and enhanced teleconferencing which cannot casily be support-

od by the circuit-switched telephone network. Despite the
advantage of 1P telephony and the fact that it is gaining
momentum and popularity, a lot of technical issues, such as
packet loss, network delay, and packetization delay, still need
1o be solved 1o make {t useful in practice. In the meantime, a
number of commercial products are already availablo in the
market. The article by Flassan, Nayandoro, and Atiguzzaman
presents an overall, very broad survey of the applications and
services supported by 1P telophony, the technical challenges
IP telephony faces, and sonme IP telephony products (along
with their technical basis and the services they provide) avail-
able on the markel. The article is meant to provide an overall
picture of the state of the art and future of 1P tclephony.
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