
At the BSC, the GPRS data is split off from telephony
traffic and is send over a designated data network.
GPRS users can access packet-based services at speeds
of 56Kbps to 114Kbps. This leads to a significant
increase in required capacity.
To support the added load, mobile operators
implementing GPRS usually reduce the coverage radius
of base stations, significantly increasing the total

number of base stations by installing micro-cells and
pico-cells. This leads to an increased transmission
capacity in the parts of the network where
transmission lines from various base stations start
accumulating into wider streams. The evolution at this
stage is to expand the Base Station Access Network
with new hub sites at central ocations and distribute
capacity for base station form these points. 

The Base Station Access Networks are most often both
owned and operated by mobile networks as a strategic
asset. Microwave access dominates in base stations
access network implementations, as it is often the
fastest means for network roll-out and
capacity - expansion.
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Introduction

General Packet Radio Services (GPRS) technology
enables mobile telephony networks to efficiently pro-
vide IP based services such as Internet access, chat,
audio and video. GPRS enables a totally new service
portfolio for mobile end users, introducing opportunities
for mobile network operators to create profitable
growth from the increasing mobile usage.

GPRS implements packet switching as an overlay of the
existing circuit switched mobile network. Thus it is
relatively simple to add GPRS to an existing mobile
infrastructure. Only a few additional components are
required. The use of packet switching makes GPRS
highly spectrum efficient: radio resources are shared
between data and voice mobile users, and used only
when data is actually being exchanged.

Figure 1 illustrates the GPRS mobile telephony base
station architecture. In a GSM based GPRS network,
telephony and IP traffic is backhauled between the
Base Transceiver Station (BTS) and the Base Station
Controller (BSC) over the base station access network,
using circuit switched infrastructure.

Figure 1 - GPRS Mobile Base Station Structure
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While Point-to-Point links are very common they have
their disadvantages, which include difficult installation,
licensing complexity, fixed bandwidth allocation and
large antenna mast at the BSC site.

When the number of base stations increases due to
GPRS implementation, and the backhaul infrastructure
must be upgraded, Point-to-Point links may prove to be
too inflexible for quick and cost-effective deployment.

This application note introduces a highly effective
alternative for the upgrade of the base station access
network to GPRS: Point-to-Multipoint wireless backhaul
using Alvarion’s WALKair 1000 system. Point-to-
Multipoint allows operators to flexibly provide support
for the additional base stations and increased capacity
required to support GPRS traffic.

Point-to-Multipoint systems feature simpler installation,
one time licensing procedure, dynamic bandwidth and
fewer antennas, making them extremely attractive to
GPRS operators.

WALKair 1000 in the Base Station
Access Network

WALKair 1000 is a state-of-the-art Point-to-Multipoint
wireless access system designed for broadband
applications, which can provide an optimal solution for
GPRS base station backhaul. WALKair systems operate
in the 3.5GHz, 10.5GHz and 26GHz licensed frequency
bands, and provide a total capacity of up to
512Mbits/sec.

Figure 2 illustrates a WALKair 1000 GPRS base station
backhaul solution. A WALKair 1000 Terminal Station (TS)
is placed at each GPRS base site. A single WALKair 1000
base station is installed at the GPRS BSC, concentrating
telephony and packet data traffic from all the associated
BTS sites.

Designed for scalability and availability, the WALKair1000
Base Station is comprised of an ETSI chassis with full
redundancy of all indoor and outdoor equipment
allowing for scalable growth in services, bandwidth and
spectrum. WALKair’s small footprint is also ideal for
dense urban scenarios where often esthetic
considerations apply.

Figure 3 illustrates the components of the WALKair 1000
system. The WALKair 1000 system includes a Base
Station and multiple Terminal Stations (TS).

The WALKair 1000 Terminal Station (TS) is compact and
simple to install, with an outdoor footprint of less than
30x30cm. Each TS supports up to two full E1’s of net
capacity. A WALKair 1000 terminal consists of an indoor
unit (IDU) and an outdoor unit (ODU) which 
comprises a Radio Frequency Unit (RFU) and an
integrated antenna.

The IDU and ODU are connected to each other using an
intermediate frequency interface and cable.

The WALKair 1000 Base Station is a modular hub, which
aggregates traffic from as many as 16 Terminal Stations.
It presents E1, V5.2 or Ethernet interfaces to the
network. The entire base station can provide a total
network capacity of 64 E1 in 14 MHz of spectrum,
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Figure 2 - GPRS Mobile Base Station Feeding with
WALKair 1000
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Reliability - WALKair1000 is a carrier class system
suited for networks with the highest availability 
demands.

Scalability - The WALKair1000 requires a low initial 
investment with quick and simple addition of
interfaces and throughput.

Reduced antenna mast loading at BSC site

Small footprint - Outdoor units are 30x30cm.
Indoor units are mountable in outdoor cabinets
and shelters.

WALKair 1000 Capacity Considerations

Optimizing the use of available spectrum is one of the
main goals of a GSM/GPRS backhaul network. A system
that maximizes cell capacity minimizes the number of
hub sites required, and thus reduce the operator’s
capital and operational expenses. WALKair 1000 is
highly efficient at utilizing available bandwidth, and
thus offers the highest system capacity due to the
following factors:

High Spectral Efficiency - With a spectral efficiency of 
2.5b/sec/Hz the WALKair1000 is capable of
delivering a net payload of 4/8 Mbps over carriers of
1.75/3.5 MHz respectively. Capacity calculations 
show that for an available band of 28 MHz and a 
macro call size of 2Km in Urban/Dense-Urban area, 
the system can deliver at least 10 Mbits/km2.

Frequency Reuse - The WALKair1000 allows a
maximum of 8 sectors in a cell achieving a frequency 
reuse of 1:4 in full cellular deployment.

Additional Revenue Opportunities

Mobile operators implementing a WALKair 1000
backhaul network can also benefit from additional
revenues by utilizing spare capacity for other Fixed
Wireless Access applications. Connecting business
customers via Ethernet, Frame Relay, Leased Line or
ISDN applications to data or voice networks could be
one example of such utilization. Furthermore access
backhaul capacity can be sold to other mobile operators
to support their backhaul requirements.

Summary

Increasing subscriber numbers and share of data traffic
creates a significant growth in the transmission capacity.

which can be divided among the Terminal Stations as
required, using flexible bandwidth allocation. The
WALKair 1000 base station features one or more
Scalable Basic Unit (BS-BU). Each of these units uses a
1.75MHz carrier and is connected to an intermediate
frequency multiplexer (IF-MUX), which combines traffic
to a single outdoor unit, consisting of an RFU and an
antenna. One IF-MUX and ODU combination is installed
per sector.

Advantages of WALKair 1000 as a
GPRS Base Station Feeding.

With WALKair, mobile operators introducing GPRS into
their network incur the following benefits:

High capacity: Up to 2xE1 per mobile base station, 
up to 256xE1 per BTS.

Bandwidth flexibility - Concentration, aggregation 
and grooming of NxE1 from several base sites to the
Base Station Controller (BSC).

Highly cost effective solution.

Interface flexibility: E1, Fractional E1 and Ethernet. 

Location flexibility: Base sites can be placed any
where in coverage area

Frequencies flexibility - WALKair1000 supports ETSI
certified frequency bands at 3.5, 10.5 and 26GHz.

Power Flexibility - Base station operates on - 48 VDC 
power source. TS operates at - 48VDC or 220VAC.

BreezeCOM and Floware Unite

Figure 3 - WALKair 1000 Base Station and
Terminal Station
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Radio based transmission is used for the last mile access
to a greater extent. Incorporating Point-to-Multipoint
technology in the Base Station Access Network allows
for cost effective and bandwidth efficient backhauling of
mobile traffic to the core network. Mobile operators
installing GPRS upgrades to their GSM networks should
consider the benefits of using Alvarion’s WALKair 1000
Point-to-Multipoint radio systems to support the
increased transmission requirements. WALKair 1000 can

reduce cost, increase speed of deployment and allow
flexibility unavailable with alternative backhaul solutions
With WALKair 1000, implementing GPRS can be easier
and more  profitable.

Today the WALKair products are implemented in several
mobile networks around the world as backhauling
solutions. With some networks extending to hundreds
of BTS connected, mobile operators leverage on the
advantages of efficient and secured PMP Access System.
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