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1G, 3G, RNC, MSC, SIP… When delving
into the world of communications, you
may think you need the secret decoder
ring to understand the endless sea of
mnemonics. Wireless networking is cer-
tainly no exception. In this month’s arti-
cle, I’ll explore wireless network archi-
tecture and attempt to de-mystify the
commonly used terminology and
describe the network architecture and
protocols being used for wireless net-
work implementation.

Wireless market information
Has the wireless market reached sat-
uration? Not according to the analysts.
Figure 1 perhaps best exemplifies general
sentiment about where wireless goes next.
While significant revenue can and is being
made by providing broadcast and data ser-
vices, the largest revenue stream for com-
munications services is still voice traffic.
The majority of this revenue stream still
goes through the public switched tele-
phone network (PSTN). 

Figure 1 shows a forecast that by 2008,
wireless networks will surpass public
switched telephone networks as the mar-
ket share leader providing voice services.

Some terminology and history
You may have heard the terms 1G, 2G,
2.5G, and 3G attached to describing
development or rollout of wireless net-
work systems. The “G” stands for “Gen-
eration.” 1G, 2G, and 3G simply refer to
the first, second, and third generation
wireless networks. In general, first gener-
ation wireless networks are characterized
by analog networks providing simple
voice only services. First generation wire-
less became popular far faster than anyone
ever expected which uncovered another
characteristic of the 1G network – not
being designed to scale for increased
capacity. Second generation networks are
digital, offering increased capacity, addi-
tional services like short message service
(SMS) and internet access, and ability to
provide a higher level of security.

The vast majority of the systems in opera-
tion today are 2G networks. The most suc-
cessful variants in the United States are
Interim Standard 136 (IS-136) and Interim
Standard 95 (IS-95). Global System for
Mobile Communications (GSM) has pro-
liferated in Europe. Two main technolo-
gies are used in these networks, Time
Division Multiple Access (TDMA) and
Code Division Multiple Access (CDMA).
TDMA splits a frequency into multiple
time division multiplexed (TDM) voice
channels. This allows a single frequency to
host multiple users, thereby providing a
significant increase in capacity. CDMA
achieves the same objective, but uses a dif-
ferent technology. Instead of dividing fre-
quencies into time slots, CDMA uses a
technique where all users use the same fre-
quency simultaneously. Each user on the
frequency is uniquely identified by being
modulated with a unique code. IS-136 and
GSM use TDMA. IS-95 uses CDMA. 

2G networks have done a good job solv-
ing capacity, security, and short message
service (SMS) deficiencies associated
with first generation networks.  However,
this is a new changed commercial world

we live in. The Internet has put new
demands on wireless networks. Appli-
cations like e-commerce, e-mail, news,
and information services must be accessi-
ble to mobile users. While 2G improves
data services somewhat, it’s still opti-
mized for voice service. In an effort to
make the Internet accessible to mobile
users and provide multimedia services,
3G has been defined. Another frustrating
characteristic of 2G networks is that you
can’t use the same cell phone worldwide.
To facilitate specifying the 3G wireless
network as a global, multimedia-enabled
network, the 3rd Generation Partnership
Project (3GPP) was formed. The goal of
3GPP is to specify a set of standards that
will provide multimedia services as well
as enable an interoperable worldwide net-
work in the future.

The quest for the “all-IP” network:
3G and 3GPP Release 5
The 3GPP is creating specifications in
phases, called “releases.” The ultimate
3GPP objective is to create an all-IP wire-
less infrastructure. However, 3GPP has no
control how fast the wire-line communi-
cations world evolves around it. The ini-
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tial 3GPP Release 1999 specifies a num-
ber of ATM interface points (refer to
Figure 2). The main reason is the fact that
ATM is deployed and is a currently com-
mon interface point to voice and data net-
works that require varying quality of ser-
vice (QoS) properties.

Figure 2 shows the 3GPP Release 1999
Network Architecture. Thought we went
over all the mnemonics at the intro? Think
again. Starting on the left hand side of the
diagram, a Base Transceiver Station (BTS)
and Node Bs are shown. These are the
components within the 3G wireless net-
work that receive the wireless information
from the end equipment (i.e. cell phones,
wireless information terminals, etc). The
BTS represents legacy equipment incorpo-
ration into the 3G wireless network. Node
Bs are functionally the same as BTSs, but
interface directly to the Radio Network
Controller (RNC) over ATM (labeled the
Iub interface in Figure 2). 

In 1G and 2G architectures, the switching
had to be converted and switched in the
network core, requiring core equipment to
handle all traffic. The 3G architecture
specifies a more distributed architecture
and the Radio Network Controller compo-
nent adds localized switching and media
processing functionality at the access
point. Notice in Figure 2 that there is an
interface labeled Iur between RNCs. This
interface enables mobile switching and
communication to occur closer to the
Node Bs, off-loading mobile-to-mobile
traffic from the core by handling the
switching in the RNCs. The Base Station
Controller (BSC) in the figure is also
legacy 2G equipment, but performs simi-
lar functions to RNCs, but doesn’t incor-
porate the distributed switching function-
ality of the RNCs.

Moving further to the right, the Mobile
Switching Center (MSC) combined with
Visitor Location Register (VLR) inter-
faces to the RNCs through the Iu-cs inter-
face. The interface carries voice and voice
signaling traffic where the MSC/VLR in
turn interfaces to the legacy telephony
signaling (SS7) and public switched tele-
phone network (PSTN). The MSC/VLR
performs call setup/teardown and has
the ability to interface to RNCs through
the Iu-cs interface and the A-interface to
the BSC.

The Serving GPRS Support Node (SGSN)
is a mnemonic that expands to a

mnemonic! The SGSN provides a packet
switch interface between the internal
wireless access part of the infrastructure
(RNC, BNC), and the Internet (by the
way, GPRS stands for General Public
Radio System). The SGSN doesn’t inter-
face directly to the Internet, however. The
SGSN passes traffic to the Gateway GPRS
Support Node (GGSN) using the GPRS
Tunneling Protocol (GTP). GGSNs aggre-
gate traffic from a number of SGSNs to
the Internet.

3GPP Release 5 converts the wireless net-
work to an “all-IP” network end to end. In
this case, the architecture shown in Figure
2 must not differentiate between voice and
packet traffic. As a result, Media Gate-
ways are components inserted into the
network that use voice over IP (VoIP) pro-
tocols to send all multimedia traffic over a
common IP transport.

Wireless networks and Voice 
over IP
An all-IP network that supports voice ser-
vices implies voice over IP. Years ago, the
Internet introduced H.323 as a protocol
that supports the allocation of bandwidth
and transmission of voice traffic over
the Internet. Today, interim voice/data
wireless solutions (sometimes called
2.5G) use H.323 as the protocol to sup-
port voice traffic. It’s a convenient
method because video and audio pack-
ages that run over the Internet also use
H.323. However, 3GPP Release 5 speci-
fies the Session Initiation Protocol (SIP)
as the voice over IP protocol of choice.
It’s considered to be a simpler, more flex-
ible alternative to H.323 with the ability
to support advanced services. The SIP
protocol specifies four kinds of servers – 

SIP proxy server, redirect server, user
agent server, and registrars.

SIP proxy servers accept calls from users
and may service the call itself or pass
commands to other entities for processing.
Redirect servers enable call requests to be
forwarded to other addresses. This makes
SIP naturally suited for follow-me ser-
vices, one important service for mobile
users. SIP user agents make non-SIP end-
points appear as SIP endpoints. Thus the
endpoint behind a SIP user agent can con-
nect with SIP users and be connected to.
SIP registrars are agents that can accept
SIP register requests. This registration
enables the protocol to track users across
multiple addresses. Registrars use redirect
servers to implement things like follow-
me services.

Summary
There’s a lot going on behind that cell
phone you use and the technology is cer-
tainly not standing still. As the wireless
infrastructure evolves, opportunities exist
for equipment manufacturers providing
IP enabled components and systems.
The CompactPCI and Advanced Telecom
Computer Architecture (ATCA) are two
form factors likely to benefit from the evo-
lution of the wireless network. Both form
factors specify Ethernet based backplane
architectures that make it ready-made for
supporting all IP transport and control net-
works. For more comprehensive informa-
tion, I recommend 3G Wireless Networks,
a McGraw-Hill Telecom printed book,
authors Clint Smith and Daniel Collins. It
contains a wealth of information that is
easy to understand, yet comprehensive
enough to dive into the details once con-
cepts are understood.
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IVI Foundation completes instrument driver specifications 
The Interchangeable Virtual Instrumentation (IVI) Foundation, an open consortium
of companies that sets software standards for instrument interchangeability,
announced the completion of all the specifications required for IVI-compliant instru-
ment drivers and systems. The new IVI specifications help users meet engineering
challenges, such as preserving software on long-life test systems when instruments
become obsolete, or maximizing the use of existing resources by deploying a single
test software system on to test systems built with different instrument hardware. 

For more information regarding the activities of the IVI, contact Fred Bode at: 
619-297-1210 or e-mail info@ivifoundation.org. 
Visit the IVI Web site at www.ivifoundation.org.


