


























The equipment used should be adequate to ensure compliance with specifications after
taking into account measurement uncertainties, but low enough cost to allow adding
test stations as volumes rise. An example, using current Agilent test tools, is shown
below. It’s likely that the tests required will be a subset of full compliance, for example:

* Channel power: maximum output power

* Code domain: CPICH power accuracy

* Modulation accuracy: frequency error, EVM, peak code domain error
* Power dynamic range

* Occupied bandwidth

¢ Spectrum emission mask

e ACLR

* Sniffer verification - UE receiver tests

¢ GPS functional verification
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Figure 42. Typical femtocell production test station
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Instruments used for measurement examples
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Agilent E4438C ESG
vector signal generator

Agilent PSA series spectrum analyzer or
E4406A VSA transmitter tester

The following instruments can also be used to make the same measurements:
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N5106A PXB baseband generator and
channel emulator
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89601A Vector Signal Analysis Software
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Figure 43. The measurement examples and screen images in this application note were obtained using the following instruments

Signal Studio Software

Additional information can be found on Agilent's product web sites:

www.agilent.com/find/ESG
www.agilent.com/find/PSA
www.agilent.com/find/PXA
www.agilent.com/find/PXB
www.agilent.com/find/MXA
www.agilent.com/find/MXG
www.agilent.com/find/89601A
www.agilent.com/find/signalstudio
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Acronym Glossary

1/Q In-phase/Quadrature

2G Second Generation IS-2000  EIA/TIA interim standard 2000 (see cdma 2000)
3G Third Generation IS-95 Interim Standard for U.S. Code Division Multiple Access
3GPP Third-Generation Partnership Project LO Local Oscillator
ACIR Adjacent Channel Interference Ratio MAC Medium Access Control
ACL Adjacent Channel Leakage MIMO Multiple Input Multiple Output
ACLR Adjacent Channel Leakage Power Ratio MISO Multiple Input Single Output
ACPR Adjacent Channel Power Ratio OCNS Orthogonal Channel Noise Simulator
ACS Adjacent Channel Selectivity 0CQPSK  Orthogonal Complex Quadrature Phase Shift Keying
AICH Acquisition Indication Channel oSl Open System Interconnection
ARIB Association of Radio Industries and Businesses (Japan) ~ OVSF Orthogonal Variable Spreading Factor
AWGN Additive White Gaussian Noise PA Power Amplifier
BCH Broadcast Channel PAE Power-Added Efficiency
BCCH Broadcast Control Channel PAR Peak-to-Average Power Ratio
BER Bit Error Rate PCH Paging Channel
BLER Block Error Rate PCCH Paging Control Channel
BPSK Binary Phase Shift Keying P-CCPCH Primary Common Control Physical Channel
BTFD Blind Transport Format Detection PCPCH  Physical Common Packet Channel
BTS Base Transceiver Station PDC Pacific Digital Cellular System
CCCH Common Control Channel PDF Probability Density Function
CCDF Complementary Cumulative Distribution Function PDSCH  Physical Downlink Shared Channel
CCTrCH  Coded Composite Transport Channel PICH Paging Indication Channel
CDF Cumulative Density Function PN Pseudo-Noise
CDMA Code Division Multiple Access PRACH Physical Random Access Channel
cdmaOne Name identifying the EIA/TIA standard PSC Primary Synchronization Code

(commonly referred to as 1S-95) for 2G P-SCH Primary Synchronization Channel
cdma2000 Name identifying the EIA/TIA standard (1S-2000) for 3G PSK Phase Shift Keying
CFN Connection frame number QAM Quadrature Amplitude Modulation
C/N Carrier-to-Noise Ratio QPSK Quadrature Phase Shift Keying
CPCH Common Packet Channel RACH Random Access Channel
CPICH Common Pilot Channel R&D Research and Development
cal Channel Quality Indicator RF Radio Frequency
CRC Cyclic Redundancy Check RLC Radio Link Control
cw Continuous Wave (unmodulated signal) RMC Reference Measurement Channel
DCH Dedicated Channel RMS Root Mean Square
DCCH Dedicated Control Channel RRC Root Raised Cosine
DL Downlink RRC Radio Resource Control
DPCCH  Dedicated Physical Control Channel S-CCPCH  Secondary Common Control Physical Channel
DPDCH  Dedicated Physical Data Channel SCH Synchronization Channel
DAPSK  Differential Quadrature Phase Shift Keying SF Spreading Factor
DSP Digital Signal Processing SFN System Frame Number
DTCH Dedicated Traffic Channel SIMO Single Input Multiple Output
DTX Discontinuous Transmission SIR Signal to Interference Ratio
Ep/Ng Energy-per-Bit-to-Noise Ratio SISO Single Input Single OQutput
Ec/Ng Energy-per-Chip-to-Noise Ratio SSC Secondary Synchronization Code
E-DCH Enhanced Dedicated Channel S-SCH Secondary Synchronization Channel
E-DPCCH Enhanced Dedicated Physical Control Channel TDD Time Division Duplex
E-DPDCH Enhanced Dedicated Physical Data Channel TDMA Time Division Multiple Access
ETSI European Telecommunications Standard Institute TF Transport Format
EVM Error Vector Magnitude TFC Transport Format Combination
FACH Forward Access Channel TFCI Transport Format Control Indicator
FBI Feedback Information TFCS Transport Format Combination Set
FDD Frequency Division Duplex TGPRC  Transmission Gap Pattern Repetition Count
FER Frame Error Ratio TGCFN Transmission Gap Connection Frame Number
FRC Fixed Reference Channel TGSN Transmission Gap Slot Number
GMSK Gaussian Minimum Shift Keying TGL1 Transmission Gap Length 1
GPS Global Positioning System TGL2 Transmission Gap Length 2
GSM Global System for Mobile Communications TGD Transmission Gap Duration
HARQ Hybrid Automatic Repeat Request TGPL1 Transmission Gap Pattern Length 1
HPSK Hybrid Phase Shift Keying TGPL2 Transmission Gap Pattern Length 2
HSDPA  High Speed Downlink Packet Access TGPSI Transmission Gap Pattern Sequence Identifier
HS-DPCCH High Speed Dedicated Physical Control Channel TIA Telecommunications Industries Association (U.S.)
HS-DSCH High Speed Downlink Shared Channel TPC Transmit Power Control
HSPA High Speed Packet Access TTA Telecommunications Technology Association (Korea)
HS-PDSCH High Speed Physical Downlink Shared Channel TTC Telecommunication Technology Committee (Japan)
HS-SCCH High Speed Shared Control Channel for HS-DSCH TTI Transmission Time Interval
HSUPA  High Speed Uplink Packet Access UE User Equipment
IF Intermediate Frequency uL Uplink
IMT-2000 International Mobile Telecommunications-2000 UMTS Universal Mobile Telephone System (Europe)

(Collective name for 3G technologies approved by the ITU) ~ W-CDMA Wideband-Code Division Multiple Access (3G system)
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MXG Signal Generators Brochure,
literature number 5989-5074EN.

PXA High Performance Signal Analyzer Brochure,
literature number 5990-3951EN.

PXB Baseband Generator and Channel Emulator
Brochure, literature number 5989-8970EN.

PSA Series Performance Spectrum Analyzers Brochure,
literature number 5980-1283E.
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literature number 5968-3278E.
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Guide, literature number 5988-6561EN.

EPM Series Power Meters Brochure,
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Web Resources

For additonal product information and
literature, visit our Web sites:

www.agilent.com/find/ESG
www.agilent.com/find/PSA
www.agilent.com/find/PXA
www.agilent.com/find/PXB
www.agilent.com/find/MXA
www.agilent.com/find/MXG
www.agilent.com/find/89601A
www.agilent.com/find/signalstudio

Agilent Email Updates

www.agilent.com/find/emailupdates
Get the latest information on the
products and applications you select.

Remove all doubt

Our repair and calibration services
will get your equipment back to
you, performing like new, when
promised. You will get full value out of
your Agilent equipment through-
out its lifetime. Your equipment
will be serviced by Agilent-trained
technicians using the latest factory
calibration procedures, automated
repair diagnostics and genuine parts. You
will always have the utmost confidence
in your measurements. For information
regarding self maintenance of this
product, please contact your Agilent
office.

Agilent offers a wide range of additional
expert test and measurement services
for your equipment.including initial

www.agilent.com

For more information on Agilent
Technologies products, applications or

services, please contact your local Agilent

office. The complete list is available at:

www.agilent.com/find/contactus

Americas

Canada (877) 894 4414
Latin America 305 269 7500
United States (800) 829 4444

Asia Pacific

Australia
China
Hong Kong
India
Japan
Korea
Malaysia
Singapore
Taiwan
Thailand

1800 629 485
800 810 0189
800 938 693
1800 112 929
0120 (421) 345
080 769 0800
1800 888 848
1800 375 8100
0800 047 866
1800 226 008

Europe & Middle East

start-up assistance,onsite education  Austria 43 (0) 1 360 277 1571
and training, as well as design, system ge|9'umk z% (7%) 12341054 193 40
. . . enmar
L///(I integration, and project management. Finland 358 (0) 10 855 2100
www.Ixistandard.org For more information on repair and France 0[?122% 21/0 T
. *0. minute
LXI is the LAN-based successor to o oyt seEs, o Germany 49 (0) 7031 464 6333
GPIB, providing faster, more efficient Ireland 1890924 204
connectivity. Agilent is a founding www.agilent.com/find/removealldoubt  Israel 972-3-9288-504/544
member of the LXI consortium. Italy 39 02 92 60 8484
Netherlands 31 (0) 20 547 2111
Spain 34 (91) 631 3300
Agilent Channel Partners Sweden 0200-88 22 55
Switzerland 0800 80 53 b3
www.agilent.com/find/channelpartners United Kingdom 44 (0)118 9276201

Get the best of both worlds: Agilent s
measurement expertise and product
breadth, combined with channel
partner convenience.
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