
In new generations of telecommunication systems, physical connections

between mobile equipment and base stations are established through the

UTRA air interface. UTRA includes the Physical Random Access Channel

(PRACH) and Acquisition Indicator Channel (AICH), two new signals that

have been defined by the 3GPP TSG-RAN Working Group 1. Signal quality

and time correlations are essential to the establishment of reliable

connections to the network.

Measurement Challenges – 
Short Bursts, Critical Timing

The PRACH signal consists of a preamble and a message that are

transmitted from mobile equipment as short bursts of coded

information on an uplink broadcast channel. The AICH signal is an

on/off-modulated pulse transmitted in a 16 symbol orthogonal

signature on an ordinary downlink channel from the base station. When

operating properly, the base station recognizes a PRACH preamble and

responds with an AICH to establish a communication link.

Incorrect data in the PRACH preamble or problems with the signal

quality can cause missed connections or lack of response from the

base station. To fully evaluate the PRACH preamble, we must be able

to capture the signal bursts in real time, acquire 100 milliseconds of

data in a 100MHz span, demodulate the signal and perform an Error

Vector Magnitude (EVM) analysis.

The time relationship between the PRACH and AICH signals is also

critical to the establishment of reliable call connections. Processing

time for both the mobile equipment and the base station are affected

by propagation delays that must be precisely determined to prevent

degradation of system response.
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This application note illustrates how the PRACH and AICH signals can be captured and analyzed using

advanced real-time measurement tools to ensure optimum designs and peak network performance.



Measurement Solutions – Real-time
Capture, Precise Measurements

The WCA380 Wireless Communication Analyzer offers unique analysis

solutions for PRACH and AICH signals. Designed specifically for the

complexities of wireless signals, the WCA380 simultaneously captures

information in both the frequency and time domains in real time and

stores the data for post processing, display and analysis. Here are

some examples of the insight into PRACH and AICH signals provided

by the WCA380.
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Figure 1. Spectrum characteristics: Upper left:
Spectrum display of PRACH signal. Lower right:
Symbol display of preamble burst. Upper right:
Vector constellation display of modulation on
preamble. Lower left: Spectrogram display
(straight line between preamble and message
is carrier frequency).

Figure 2. Signal quality: EVM vs. symbol shown
in upper left display window. Note: markers in
all four windows that can be linked to move
simultaneously.

Figure 3. Amplitude/time characteristics:
Amplitude versus time in upper left display
showing rising edge of PRACH preamble burst.
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Conclusion

Leading edge measurement tools are essential to the design of reliable

systems that will conform to new wireless standards, operate at peak

performance and get to market in the shortest possible time. Tektronix

WCA330 and WCA380 Wireless Communication Analyzers provide

clear and comprehensive insight into complex new telecommunication

systems. These advanced  seamless capture measurement tools

record all of the information faithfully and display it in formats that are

easy to interpret and analyze – leading to optimum designs and

shorter development cycles.

Tektronix is committed to providing the most advanced measurement

solutions. This paper is part of a library of documents for the wireless

telecommunication designer and test engineer who are searching for

measurement solutions. The library will grow as technology and

standards continue to evolve. Complementary copies along with

updates and related documents are available at the locations listed

below and at our web site (www.tektronix.com).

We welcome your comments and suggestions for improving these

documents and your ideas for developing other tools to help you meet

the measurement challenges of new wireless systems. Contact us at

the nearest Tektronix location or through our web site.

AICH from BTS

PRACH of MS

Preamble

Tp-a=2 msec
(7680 chips)

Tp-p, min=4 msec or 5.3 msec
(15360 chips or 20480 chips)

(AICH_Transmission_Timing 0 or 1)

Tp-m=4 msec
(15360 chips)
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Figure 5. Timing relationship of PRACH and AICH signals (Source: 3GPP TSG-RAN Working Group 1).

Common Trigger

BTSMS

Figure 4. Block diagram showing the relationship between PRACH and AICH signals: Using two WCA380 Wireless Communication Analyzers with a
common trigger to measure timing relationships between a base station (BTS) and mobile system (MS).

Rising edge points: p = preamble,
a = AICH pulse, m = message

Tp-p, min = 4 msec or 5.3 msec 
(15360 chips or 20480 chips)
Tp-a = 2 msec (7680 chips)
Tp-m = 4 msec (15360 chips)
Timing resolution: 50 nsec



ASEAN Countries (65) 356-3900

Australia & New Zealand 61 (2) 9888-0100

Austria, Central Eastern Europe,

Greece, Turkey, Malta & Cyprus +43 2236 8092 0

Belgium +32 (2) 715 89 70

Brazil & South America 55 (11) 3741-8360

Canada 1 (800) 661-5625

Denmark +45 (44) 850 700

Finland +358 (9) 4783 400

France & North Africa +33 1 69 86 81 81

Germany +49 (221) 94 77 400

Hong Kong (852) 2585-6688

India (91) 80-2275577

Italy +39 (2) 25086 501

Japan (Sony/Tektronix Corporation) 81 (3) 3448-3111

Mexico, Central America & Caribbean 52 (5) 666-6333

The Netherlands +31 23 56 95555

Norway +47 22 07 07 00

People’s Republic of China 86 (10) 6235 1230

Republic of Korea 82 (2) 528-5299

South Africa (27 11) 651-5222

Spain & Portugal +34 91 372 6000

Sweden +46 8 477 65 00

Switzerland +41 (41) 729 36 40

Taiwan 886 (2) 2722-9622

United Kingdom & Eire +44 (0)1344 392000

USA 1 (800) 426-2200

From other areas, contact: Tektronix, Inc.
at (503) 627-1924

Worldwide Web: for the most up-to-date
product information visit our web site at:

www.tektronix.com/commtest
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For Further Information

Tektronix maintains a comprehensive, constantly expanding collec-
tion of application notes, technical briefs and other resources to help
engineers working on the cutting edge of technology.

Please visit “Resources For You” on our Web site at

www.tektronix.com

Contact Tektronix:


