Agilent Technologies 8960

Operational Verification (Manual
Procedure)

Test Equipment Setup

Manual
Verification

Use the following procedure to manually test an 8960 that is running an

E1960A GSM Test Application. A test record is included to assist in
collecting test data. Make a copy of the test record to use.

The test equipment required for 8960 Operational Verification is:

ESG E4433B Digital Signal Generator

VSA E4406A Transmitter Tester

10 MHz
Ref Out
10 MHz
Ref In
10 MHz 10 MHz
Ref In Ref Out
ESG VSA
8960 E4433B E4406A
] | |
RF In/Out Audio In LF Out RF Out RF In
Hi (RX Test) (TX Test)

To perform the 8960 Operational Verification tests requires that the 10 MHz
timebases be connected together. Connect the 10 MHz Reference Output of the 8960
to the 10 MHz Ref In of the ESG E4433B. Connect the 10 MHz Ref Out of the ESG
E4433B to the 10 MHz Ref In of the VSA E4406A with BNC cables.

The RF In/Out Connector of the 8960 will be alternately connected to either the RF
Out of the ESG E4433B (RX Test) or the RF Input of the VSA E4406A (TX Test) with
alow loss Type-N cable.



8960 Operational Verification
Test Record

Test Data Record for 8960 with E1960A GSM

Test Application

Functional Verification Expected Limit (Note 1) |Pass |Fail
Analog Generator Level Accy + 20dB
Analog Generator Spectral Purity

Harmonics £ _25dBc
Sub-Harmonics £ -40dBc
Analog Audio Generator Accuracy * 0.03v
GSM Generator
Amplitude Flatness * 6dBm
Peak Phase Error (PGSM/EGSM) < T 4 Deg
(DCSIPCS) <*6Deg
RMS Phase Error <* 2 Deo.
Frequency Error (18 Hz) <% .04 ppm
Analog Audio Analyzer Accuracy * 0.04v
Analog Analyzer RF Power Meter *1.6dBm
GSM Analyzer Freguency Measurement Accy. <% 24 Hz
GSM Analyzer Residual Phase Error
RMS Error <* 2Degg
Peak Error <% 8Degg
GSM Analyzer PVT Accy Expected Limit (Note 1) |Pass |Fail
PVT Offset Ousec and 542.8usec | (0 dB) * 2dB
PVT Offset -10usec £ gdB
PVT Offset 552.8Usec £ gdB
GSM Analyzer ORFS Measurement Expected Limit (Note 1) |Pass |Fail
ORFS Offset * 100kHz £.6 dB
ORFS Offset * 200kHz £.33dB
ORFS Offset * 250 kHz £.38dB
ORFS Offset * 400 kHz £.67dB
ORFS Offset * 600 kHz £.76dB
ORFS Offset * 800kHz £.78dB
ORFS Offset * 1000 kHz £.78dB
ORES Offset * 1200 kHz £_79dB

Note 1 - Expected test limit levels may vary according to test instrument sour ce

used. Expected limitslisted may require modification.

Manual
Verification



Manual
8960 Operational Verification Verification

Analog Generator Level Accuracy
Analog Generator Level Accuracy is a test to insure that the 8960 can set a basic level
and then step in 10 dB increments accurately.

The expected limit is:
RF Generator Output Level, RF In/Out (2 sources) - +2.0dB

The current operating firmware in the 8960 does not allow manual operation of
amplitude or frequency using incremental steps for either Signal Generator 1 or 2; a PC
with controlling software is required.

Connect the 8960 RF In/Out Connector to the E4406A RF Input.

Sustem Config Screen

Configuration Summary Utilities

Instrument Nessage

Setup Instrument Information Log

Test Application: E1360A GSN Nobile Test
Codeuare Uersion: A.01.03

HP-IE Address: 1L

LAH IP Address: 15.2.7.102

Last Calibration: 23 Feb 19399

External
Trigoer Setup v

Serial Humber: Us38020107

Options Installed

Port
Configuration v

Active Cell 5tatus :
Idle

| | [ L 1of2

On the 8960 press the ‘Local’ button and the ‘System Configure’ button .
The GPIB address must be set to: 14
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Analog Generator Level Accuracy, cont.

Call Setup Screen

Call Control Call Setup Call Parms
Operating lMode RF Gen Pouer
Test Mobile Information -10.00

nsi: '
IEIL: C'Sf RF Gen Band
PGSH

Operating HMode

Active Cell
Test Function RF Gen Channel

cH 20
Burst Timing Error
o f RF Gen Freq
Test Function 539.00
BCH

@{ Mz

BCH + TCH

Missing Burst:
Corrupt Burst:
Decode Error:

L= = [ e R = [ =

I I [ L 1of2

On the 8960 perform the following set up functions:

1. Press the blue ‘SHIFT’ button and the ‘PRESET’ button (front
panel buttons not shown above).

2. Press the display ‘Operating Mode’ button and set mode to
Test using the knob.

3. Press the display ‘Test Function’ button and set function to
CW using the knob.

4. Press the ‘RF Gen Freq’ button and set frequency to 939 MHz
using the number keypad and the knob.

5. Press the * RF Gen Power’ button and set power to -10 dBm
using the number keypad and the knob.
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8960 Operational Verification Verification
Analog Generator Level Accuracy, cont.
L2 o5,/24/99 14:49:32 Basic Mode
Basic
Spectrum
GSH
Spectrum
cdmalne
Service

I/0 Waveform

PreFFT EH: 1.5 at Capture Time

On the E4406A, press the ‘Preset’ System button, the ‘MODE’ Control
button and set to ‘Basic’ Mode .

oA o5,/ 2499 15:31:22 Basic Freq/Chan \

Center Freq
939. 006 MHz

Spectrum

Center Fre 939.0000000 MH=

gt —\ﬁ_nm,.qir%f\lf_ﬁ.rﬂrr—-m;ﬁ- |

Span 1.1
1/0 Haveform

PreFFT BH: 1.55 MHz at Capture Time

On the E4406A, press the ‘FREQUENCY’ Control button and set the
Center Frequency to 939 MHz.
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Analog Generator Level Accuracy, cont.

70 55,25/99 09:56:58 Basic Marker |
Select
2 3 4
Spectrum
Marker 939.0000BBMHz
. Normal
R il K i
Delta
Function
0ff
Trace

Spectrum Fuwg

Off

More
(1 of 22

On the E4406A, press the ‘ZOOM’ button, the ‘Marker’ button, and the ‘Search’
button. Select the ‘TRACE’ screen button and set the trace to Spectrum
Average.

%720 05/24/99 15:58:54 Basic Heasure |

Spectrum
(Freq Domain)

Spectrum

Haveform
tTime Domain

On the E4406A, press the ‘MEASURE’ Control button.
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8960 Operational Verification Verification

Analog Generator Level Accuracy, cont.

K520 05/25/99 13:42:26 Basic Heasure |
Spectrum
tFreq Domain)

Spectrum veradg
Center Freq 939.0000000 MHz Waveform
tef Em . Mkr #1: : (Time Damain)

Step the 8960 down in amplitude in 10 dB increments to -80 dBm.
Insure that each level step is accurate within + 2 dB.
Call Setup Screen

Operatino Hode RF Gen Pouer
Test =10.00
'J
INSI: il
— @f RF Gen Band
Revision Level: PGSH
Supported Band:
Test Function Pouer Class: - RF Gen Channel
ol Called Humber: 20
nce MHC LAC _—T RF Gen Freq
— — — 1805.20
r NMHz
Page: 1]
Timino Adu: ——-- RACH: 1]
Tx Level: ——-= Missing Burst: 1]
Cell Rx Level: ———- Corrupt Burst: 0
Info Rx Qual: —_—— Decode Error: 1]

Test Status :

| I [ v 1 of 2

On the 8960 perform the following set up functions:

1. Press the ‘RF Gen Freq’ button and set frequency to 1805.2
MHz.

2. Press the * RF Gen Power’ button and set power to -10 dBm.
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Analog Generator Level Accuracy, cont.

52 o5,/25,/99 13:25:51 Basic Freq/Chan

Center Freq
1.808526 GHz

Spectrum

Center Freq 1.8052000000 GH=

Bm Mkr #1:  1.865
1 ;

On the E4406A set Center Frequency to 1.8052 GHz. Step the 8960 down in
amplitude in 10 dB increments to -80 dBm. Insure that each level step is
accurate within = 2 dB.

Call Setup Screen

Dperating Node AF Gen Pouer
Test =10.00
InsI: i
IREL: @f RF Gen Band
Revision Level: PGSH
Supported Band:
Test Function Pouer Class: T RF Gen Channel
ol Called Humber: 20
Nnce MHC LAC —_—T RF Gen Freq
—_— — — 1930.20
( MHz
Page: 1]
Timing Adv: —--- RACH: 1]
Tx Level: ——-—- Missing Burst: 1]
Cell Rx Level: —--= Corrupt Burst: 1]
Info Rx Qual: —_— Decode Error: 1]

Test Status :

| | | L 1of 2

On the 8960 perform the following set up functions:
1. Press the ‘RF Gen Freq’ button and set frequency to 1930.2 MHz.

2. Press the * RF Gen Power’ button and set power to -10 dBm. 8



8960 Operational Verification
Analog Generator Level Accuracy, cont.

LoD o5,/ 25/99 14:04:11 Basic [ Frea/Chan

Center Freq
1.93626 GHz

Spectrum

On the E4406Aset Center Frequency to 1.9302 GHz. Step the 8960
down in amplitude in 10 dB increments to -80 dBm. Insure that each
level step is accurate within £ 2 dB.

Important Note:

The 8960 contains 2 complete signal generator sources (these are very
similar to the E4432/33B Signal Generator).

The operating firmware of the 8960 only provides for operation of 1
source using the manual user interface (front panel) in the analog mode.
It is not possible to test the second source in a analog mode using any
manual method.

However....the second source can be tested manually in a GSM
transmit mode. See the test titled “GSM Generator Amplitude Flatness.
Peak Phase Error, RMS Phase Error, and Frequency Error --- Source 2”
in this section.

Testing source 2 in an analog mode requires using the Verification
Automated Software.

Manual
Verification



8960 Operational Verification Manual
Analog Generator Spectral Purity Verification

Analog Generator Spectral Purity is a test to insure that the 8960 has harmonics and
spurious signals within specification.The test is run by setting the 8960 to a carrier
frequency of 300 MHz and power level of -10 dBm. Harmonics and spurious are
checked at 450MHz, 600 MHz, 750 MHz, and 900 MHz. The expected limits are:

Spectral Purity Harmonics - £-25dBc
Sub-Harmonics - £-40dBc
Non-Harmonics - £-55dBc <1500 kHz

£ -68 dBc >1500 kHz
The current operating firmware in the 8960 does not allow manual operation of
amplitude or frequency using incremental steps for either Signal Generator 1 or 2, a PC
with controlling software is required.

Connect the 8960 RF In/Out Connector to the E4406A RF Input.

Call Setup Screen

Test Function 300.00

@{ MHz

Call Control Call Setup Call Parms
Dperating Hode RF Gen Pouer
Test Mobile Information -10.00
INsI: dé
INET: @ RF Gen Band
Operating Node PGsh
Active Cell
Test Function J: RF Gen Channel
cu 20
JoY 1
o T RF Gen Freq

BCH
BCH + TCH

fissing Burst:
Corrupt Burst:
Decode Error:

=D — R — I — I — ]

Test Status :

| | L 1of 2

On the 8960 perform the following set up functions:

1. Press the blue ‘SHIFT’ button and the ‘PRESET’ button (front panel buttons not
shown above).

2. Press the display ‘Operating Mode’ button and set mode to Test using the

knob. 3. Press the display ‘Test Function’ button and set function to CW using

the knob. 4. Press the ‘RF Gen Freq’ button and set frequency to 300 MHz
using the number keypad and the knob.

5. Press the * RF Gen Power’ button and set power to -10 dBm using the number
keypad and the knob. 10



8960 Operational Verification Manual
. Verification
Analog Generator Spectral Purity

K520 o5,/25,/99 14:55:57 Basic Freq/Chan

Center Freq

300,680 MHz
Spectrum

Center Freq 300.0000000 MH= |

1Bm ) Mikr #1:

On the E4406A, press the ‘Preset’ System button, press the ‘Mode’ Control
button and set to ‘Basic’ Mode.

KA o5, 24,/99 14:49:32 Basic Mode \
Basic
Spectrum
G5M
Spectrum
cdmalne
Service

I/0 Haveform

Capture Time

ON the E4406A make the following settings: Center Freq: 300 MHz Span: 10
kHz

Press the ‘ZOOM’ button, the ‘Marker’ button, and the ‘Search’ button. Select
the ‘TRACE’ screen button and set the trace to Spectrum Average. The 8960
amplitude should equal -10 dBm + 2 dB. 11
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Analog Generator Spectral Purity Verification

K520 o5,/25,/99 16:26:35 Basic ¥ Scale |
Scale/Div

18,08 dB

Spectrum

Y Scale/Div 10.00 dB Ref Value
le .08 dBm Mlr #1: 4! STH =40 . 88 dBm
Ref Position

Top Ctr Bot

Scale Coupling
On 0ff

On the E4406A set the center frequency to 450 MHz. Press the
‘AMPLITUDE’ button and set Ref Value to -50 dBm. The Sub-Harmonic
expected limit is: £ -50 dBm.

5720 65 ,/25,/99 16:49:29 Basic Freq/Chan

Center Freq

6OG. 60 MHz
Spectrum

Center Freq 600.0000000 MHz |

-4 B Mkr #1:

On the E4406A set Center Frequency to 600 MHz. The Harmonic expected
limitis: £-35dBm
12



8960 Operational Verification Manual

Analog Generator Spectral Purity Verification
K22 052599 17:03:37 Basic Freq/Chan
Center Freq
750. 600 MHz

Spectrum

Center Freq  750.0000000 Mz

4 Em Mkr #1: 75

On the E4406A set the Center Frequency to 750 MHz. The Sub-Harmonic
expected limit is: £-50 dBm

5720 o5 ,/25,/99 17:09:09 Basic Freq/Chan }

Center Freq
906,060 MHz

Spectrum

On the E4406A set the Center Frequency to 900 MHz. The Harmonic
expected limitis: £-35dBm .

13
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8960 Operational Verification
Audio Generator Accuracy

The Audio Generator test checks to insure that the 8960 has an audio source
signal with reasonable performance of accuracy.

The test is run by setting the 8960 in the audio generator mode and looping an
audio signal from the Audio Out BNC connector to the Audio In Hi BNC
connector to measure level accuracy of the audio output. The audio generator
expected limits are:

Level Accuracy - £ 0.03V

Connect the 8960 Audio Out Connector to the Audio In Hi Connector with a
BNC cable.

Call Setup Screen

Call Control Call Setup Call Parms
Operating Mode Cell Pouer
Active Cell Mobile Information =85.00
IHSI:
THET: cell Band
Revision Level: PGSH

Supported Band:

Pouer Class: S Broadcast Chan
l]riélill]late Called Humber: 20
a

Last Location Burst Timing Error
Paging INSI nece MHE LAc -—1

001012345678901 ||| ———- e e

SACCH Reports

a
Timing Adu: 1]
Tz Level: ——-a Missing Burst: 1]
Cell Rz Level: ——-a Corrupt Burst: 1] Hobile
Info Rx Qual: —— Decode Error: 1] Loopback
Active Cell Status :
Idle
| | [ L 10f3

Begin the test procedure by pressing the blue ‘SHIFT’ button and RESET.

14



8960 Operational Verification

Audio Generator Accuracy,cont.

Call Setup Screen

Operating Mode

RF Gen Pouer

Test Function

cl

Test =10.00
INSI:
IHEI: RF Gen Band
Revision Leuel: PGSH

Supported Band:
Pouer Class: —_—
Called Humber:

RF Gen Channel

Loc

Audio Generator

Close
Henu

20
Instrument Selection
RF Gen Freq
300.00
MH=z
Test Status :
| | [ L 1of 2

Press the Instrument Select button. Press the knob and activate the
Audio Generator screen

Measurement Screen

Amplitude

1.41v

Pulsed: Off
State: On

Frequency

1000. 00 1z

Select
F7 to F12

Amplitude
1.4140
u
Pulse
o f
Frequencu
1.0000
kHz

Active Cell Status :

1of2

dle

I I [ L

Set audio amplitude to 1.414 V. Set audio frequency to 1 kHz.

Manual
Verification
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8960 Operational Verification

Audio Generator Accuracy,cont.

Call Setup Screen

Operating Node Cell Pouer
Active Cell =85.00
Ampl itude Frequency

1.41v 1000. 00z Cell Band
Pulsed: Off PGS
State: On
Broadcast Chan
Originate 20
Call
Loc Measurement Selection
Transmit Pouer
Pouer vs Time
Phase & Frequency Error
Fast Bit Error
Bit Error
Analoo Audio
Close Decoded Audio Hobile
fenu Output RF Spectrum Loopback
Active Cell Status :
Idla
| | [ L 1of 3

Press the ‘Measurement Selection’ button. Use the knob and select
Analog Audio, push the knob to start selection.

Measurement Screen
analoa fudi Cell Pouer
nalog Audio =85.00
et ¢ Audio In Level
1.UUU cell Band
PGSH
Broadcast Chan
Continuous 20
Ampl itude Freguency
1.41v 1000. 00 &
Pulsed: Off
State: On
Mobile
Loopback
Active Cell Status :
Idle
1 of 2 | I | L 1 of 3

The Analog Audio measurement screen should appear. The

expected limits are:

Level Accuracy: = 0.03V

Manual
Verification
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8960 Operational Verification Manual
GSM Generator Amplitude Flatness, Peak Phase Error, Verification
RMS Phase Error, and Frequency Error
Source 1
GSM Generator tests check to insure that the 8960 has a GSM Digital signal within a
reasonable specification.The test is run by setting the 8960 to a traffic channel of 30 and
power level of -10 dBm. The E4406A is then set in a digital measurement mode and
checks the 8960 GSM signal for Amplitude Flatness (PVT), Peak Phase Error, RMS
Phase Error, and Frequency Error. The expected limits are:

<+ .6dBm

<+ 8 degreesin PGSM & EGSM Bands
<+ 12 degrees in DCS and PCS Bands
RMS Phase Error <+ 2degree in PGSM and EGSM Bands
Frequency Error - <z .04ppm+TB

Amplitude Flatness
Peak Phase Error

Call Setup Screen

Call Control Call Setup Call Parms
Operating Hode Cell Pouer
Test Hobile Information =10.00

INsI: i
INEIL: (5] || cen gand
PGSH

Operating Mode

Active Cell
Test Function Broadcast Chan

BCH + TCH 1

\g Burst Timing Error @{
= T
Test Function

BCH

cH

Missing Burst:
Corrupt Burst:
Decode Error:

(— T — I — I — Iy — |

Test Status :

| | [ L 1of 3

On the 8960 perform the following set up functions:

1. Press the blue ‘SHIFT’ button and the ‘PRESET’ button (front panel buttons not
shown above).

2. Press the display ‘Operating Mode’ button and set mode to Test using the
knob.

3. Press the display ‘Test Function’ button and set function to BCH + TCH using
the knob.

4. Press the ‘Broadcast Chan’ button and set the channel to 1 using the number
keypad and the knob.

5. Press the * Cell Power’ button and set power to -10 dBm using the number ¢
keypad and the knob.



8960 Operational Verification
GSM Generator Amplitude Flatness, Peak Phase Error,
RMS Phase Error, and Frequency Error, Source 1 cont.

Call Control
Operating lode

Test

IHSI:
IHEI:
Revision Level:

Call Setup Screen
Call Setup

Mobile Information

Call Parms
Traffic Band

PGSN

Traffic Channel

124
Supported Band:
Test Function Pouer Class: === Timeslot
BCH + TCH CGalled Humber: B
Last Location Burst Timing Error
Hee HHE LAC _—T Timino Aduvance
— —_— — 0
SACCH Reports o 11 T+ Level
Timing Adu: 1] 15
T¢ Level: —--- Missing Burst: 1]
R¥ Level: ——— Corrupt Burst: o | ||SPeech
Cell Ech
Info Rx Qual:  -——- Decode Error: 0 Y
Test Status :
Sending BCH + TCH
| | [ L 20f 3
Go to Screen 2 of 3. Set the Traffic Channel to 124 .
Call Setup Screen
Call Control Call Setup Call Parms
Operating Node Receiver Control
Test Mobile Information Auto

Test Function

IHsI:

INEI:

Rewision Level:
Supported Band:
Pouer Class:

BCH + TCH Called Humber:
Last Location Burst Timing Error
(|[HH MHC Lac T
— — Expected Burst
0 Expected Pouer
Timino Adv: -- Tsca 0 13.00
T= Level: ing Burst: 1]
cell R Level: TSCh l' upt Burst: o ||[EXrected Burst
Info Rz Oual: 1565 - de Error: 0 bl
Test Status : L I ]
Sending BCH + TCH
| | L 30f3

Go to Screen 3 of 3. Set the expected burst to TSCO.

Manual
Verification

18



8960 Operational Verification Manual
GSM Generator Amplitude Flatness, Peak Phase Error, Verification
RMS Phase Error, and Frequency Error, Source 1 cont.

520 o5 /26,/99 16:22:34 GSH Mode

BT$ Ch Freq 1.00008 GHz : Basic

Spectrum GSH 900
GSH
Spectrum
cdmalOne
Service

[/0 Haveform

FreFFT EW: 1.55 Capture Time

On the E4406A, press the ‘MODE’ Control button and set Mode field to GSM.

520 o5 /26,/99 10:29:29 GSM Freq/Chan \
BTS Ch Freq 959.500 HHz Cgé‘gte%%gm
Spectrum GSH 900 )

/0 Haveform
Burst Type
Marmal®
(TCH & CCH}
TSC (St
PreFFT BH: 1.55 Capture Time M Auto Maﬁ

On the E4406A set the Center Frequency to 959.8 MHz (channel 124). The
Burst RF Spectrum should appear.

19



8960 Operational Verification Manual
GSM Generator Amplitude Flatness, Peak Phase Error, Verification
RMS Phase Error, and Frequency Error, Source 1 cont.

K520 o5 /24,/99 15:14:67 GSH Measure

BT$ Ch Freq 959.800 MHz TSC Auto Transmit Pwr

Power vs Time GSH 900 [ |pAss|

Puwr vs Time
RF Envelope

Phase & Freq

Output RF

Spectrum

Spectrum
{Freq Domain)

points Haveform
(Time Domain)

Mean Transmit Power Current Data

-18.57 dB Max Pt: -1

Burst Hidth: 556

On the E4406A, press the PVTbutton.
L5230 o5 /26/99 11:16:53 GSM Y Scale |
Scale/Div

BTS Ch Freq 959.800 MHz T5C Auto 9.30 dB
Power vs Time esv 900 | 1T :

Y Ref -9.00 dBm Ref Value

e f il RF Envelope ~9.00 dBm

Ref Position

Top Ctr Bot

i J'“'-'”J‘u“u.L.."'u“.,u_.'h'..J"»_I'u"'I’lI'u.I'"|J"-"I.fLJ‘L.I‘-f'i’I.l'.,|'u4fl‘.__,l'u"Jh‘.,}LWJU‘i'L] Scale Coupling

0n Off

points

Mean Transmit Power Current Data

-10.51 dBm 5 Max Pt: -1 Bm Min Pt -1

Burst Width: 5

On the E4406A, press the ‘AMPLITUDE’ Control button. Set ‘Scale/Div’ field
to be .3 dB and the ‘Ref Value’ field to be -9 dBm. The display shown above
should appear. The expected PVT limits are: <z .6 dB flatness

20



8960 Operational Verification Manual
GSM Generator Amplitude Flatness, Peak Phase Error, Verification
RMS Phase Error, and Frequency Error, Source 1 cont.

GSH Heasure

K2 o5 /24,/99 15:18:39

Ext Ref

BTS Ch Freq 959.800 HHz TSC Auto Transmit Pwr

Phase & Frequency GSM 900 _m

Phase Err le Phase Err w/Freq

Pwr vs Time

Phase & Freg
Qutput RF
Spectrum

g mbit 147.5 bit 5000 147.5 bit [
Spectrum
08.22° rms {Freq Domain}

at bit 78.5 Haveform
{Time Domain)

RF Envelope ) Phase Error:

Freq Error: 3.28 Hz

[0 Offset: -59.3 dBc
Avy Type: Maximum

-64.48 ps

On the E4406A, press the ‘Phase & Freq’ button. The display shown
above should appear. The expected limits for Phase & Frequency are:

Peak Phase Error - <z 4 Degrees in PGSM & EGSM Bands

<+ 6 Degrees in DCS and PCS Bands
RMS Phase Error - <+ 2 Degreesin PGSM & EGSM Bands
Frequency Error - <+ .04 ppm (18 Hz)

I+ 1+ 1

21
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8960 Operational Verification
GSM Generator Amplitude Flatness, Peak Phase Error,
RMS Phase Error, and Frequency Error
Source 2

GSM Generator tests check to insure that the 8960 has a GSM Digital signal within a
reasonable specification.The test is run by setting the 8960 to a traffic channel of 30 and
power level of -10 dBm. The E4406A is then set in a digital measurement mode and
checks the 8960 GSM signal for Amplitude Flatness (PVT), Peak Phase Error, RMS
Phase Error, and Frequency Error. The expected limits are:

<+ .6 dBm

<t 8 degrees in PGSM & EGSM Bands
<+ 12 degrees in DCS and PCS Bands
<z 2degree in PGSM and EGSM Bands
<+ .04 ppm+TB

Amplitude Flatness
Peak Phase Error

RMS Phase Error
Frequency Error -

Call Setup Screen
Call Parms

Call Control
Operating Node

Test

InsI:
INEI:

Call Setup

a

Cell Pouer

-10.00

-

Cell Band

Operating rMode ncs
Active Cell 5
BCH + TCH 512
PGSM
EGSM @{
Test Function DCS
BCH PCS
0
cu = RACH: 0
= Mmssing Burst: 1]
= Corrupt Bursi: 1]
- Decode Error: 1]

1of 3

On the 8960 perform the following set up functions:

1. Press the blue ‘SHIFT’ button and the ‘PRESET’ button (front panel buttons not
shown above).

2. Press the display ‘Operating Mode’ button and set mode to Test using the knob.

3. Ere%s the display ‘Test Function’ button and set function to BCH+TCH using the
nob.

4. Press the * Cell Power’ button and set power to -10 dBm using the number keypad
and the knob.

5. Press the ‘Cell Band’ button and set the cell band type to DCS using the knob.

6. Press the ‘Broadcast Chan’ button and set the channel to 512 using the number
keypad and the knob.

22



Go to Screen 2 of 3. Set the Traffic Band to PGSM and the Traffic Channel to
124.

8960 Operational Verification

GSM Generator Amplitude Flatness, Peak Phase Error,
RMS Phase Error, and Frequency Error, Source 2 cont.

Call Control
Operating Hode

Test

Test Function

BCH + TCH

Call Setup Screen
Call Setup

Mobile Information

INSI:

INEL: (1)
Revision Level:
Supported Band:
Pouer Class:
Called Humber:

&

Last Location

Cell
Info

Timing Adv:
T Level:
R Level:
R Oual:

Call Parms
Traffic Band

PGSI

i

Traffic Channel

124

i

Timeslot

L

Timing Advance

0
SACCH Reports o |||11S_T# Level
0 15
Nissino Burst: 1]
Corrupt Burst: o | ||5reech
Decode Error: 0 Echo
Test Status
Sending BCH + TCH
L1 [t 2 of 3

Call Control
Operating Node

Test

Test Function

BCH + TCH

Cell
Info

Call Setup Screen
Call Setup

Mobile Information

INSI:

INEI:

Revision Level:
Supported Band:
Pouer Class:
Called Humber:

Last Location Burst Timing Error
|[HH MHC LaC T

Expected Burst

Call Parms
Receiver Control

Auto

0 Expected Pouer
Timing Adv: — 1503 0 13.00
T= Level: ing Burst: 1]
Rx Level: TSCh l' upt Burst: o | ||[Expected Burst
Rx Qual: —-T8C5 - de Error: 0 TSC0
Test Status :
Sending BCH + TCH
| | L 3 0f 3

Go to Screen 3 of 3. Set the expected burst to TSCO.

Manual
Verification
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8960 Operational Verification Manual
GSM Generator Amplitude Flatness, Peak Phase Error, Verification
RMS Phase Error, and Frequency Error, Source 2 cont.

520 o5,/ 26,/99 16:22:34 GSH Mode
BTS Ch Freq 1.80000 GHz Basic
Spectrum GSM 900

GSM

Spectrum
cdmalne
Service

[/0 Haveform

FPreFFT BH: 1.5 1Hz Capture Time

On the E4406A, press the ‘MODE’ Control button and set Mode field to GSM.

K520 o5/ 26,/99 160:29:29 GSH Freq/Chan \
BTS Ch Freq 959.300 MHz c§5ngte8r%F reg
Spectrum GSH 900 5 )

Center Fregq 959.8000000 MHz
Ref @ Em Spectrum

[/0 Haveform
Burst Type
Mormal»
(TCH & CCH)
TSC (Std)
o
Capture Time B Auto Man

On the E4406A set the Center Frequency to 959.8 MHz (channel 124). The

Burst RF Spectrum should appear.
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GSM Generator Amplitude Flatness, Peak Phase Error, Verification
RMS Phase Error, and Frequency Error, Source 2 cont.

K20 o5 /24,99 15:14:02 GSM Measure
BTS Ch Freq 959.800 HHz TSC Auto Transmit Pwr
Power vs Time GSH 900 [ |pAss|

Puwr vs Time
RF Envelope
Phase & Freq
Output RF
Spectrum
Spectrum

{Freq Domain)

Haveform

Mean Transmit Power WMz DT

-18.57 dBm

Burst Hidth: 556

On the E4406A, press the PVTbutton.

70 o5,/26,/99 11:18:53 GSM Y Scale |
Scale/Div

BTS Ch Freq 959.808 HHz TSC Auto 0.30 dB
Pomer vs Time GSH 900 [ |pAss| :

10 dBm RF Envelope -9.00 dBm

Ref Position

Top Ctr Bot

i J'"'-"J‘u“.,...|"u"|,~_.'"'u"~_I'u"'J“lI'u.l"|‘,'u'1.fLJ‘g.I‘-f';’I.I'|,|'u4fl._r,|'L,"Jh'.,,fIVJU‘H Scale Coupling

On 0ff

Mean Transmit Power Current Data

-10.51 dBm

Burst Hidth: 556

Max Pt: 18 m Min Ptz -1

On the E4406A, press the ‘AMPLITUDE’ Control button. Set ‘Scale/Div’ field
to be .3 dB and the ‘Ref Value’ field to be -9 dBm. The display shown above
should appear. The expected PVT limits are: <z .6 dB flatness
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GSM Generator Amplitude Flatness, Peak Phase Error, Verification
RMS Phase Error, and Frequency Error, Source 2 cont.

Ki2d o5./24,99 15:18:39 [ [ | " Heasure
BTS Ch Freq 959.800 MHz TSC Auto Transmit Pwr
Phase & Frequency GSH 900 _m

Pwr vs Time
Phase Err
Phase & Freq
i) Al Bl gl
TR e
Output RF
Spectrum
147.5 bit
RF Envelope Phase Error: Spectrum
% 0.23° rms (Freq Domain)
08.72° pk
at bit 78.5 Haveform

i Time Domain)

Freq Error: 3.28 Hz

18 Offset: -59.2 dBc
Avg Type: LERTT

—64. 48 ps

On the E4406A, press the ‘Phase & Freq’ button. The display shown above should
appear. The expected limits for Phase & Frequency are:

Peak Phase Error - <z 4 Degrees in PGSM & EGSM Bands

<+ 6 Degrees in DCS and PCS Bands
RMS Phase Error - <+ 2 Degreesin PGSM & EGSM Bands
Frequency Error - <z .04 ppm (18 Hz)

+ I+ |1
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Analog Audio Analyzer

The Analog Audio Analyzer is tested to insure that the 8960 can accurately
measure an audio signal within a reasonable limit.

The test is run by setting the 8960 into the Audio Analyzer measurement

mode. The E4433B is then set to output an Audio signal on the LF Out connector
at 1.414 Vp at a frequency of 1 kHz. The Analog Audio Measurement Accuracy
expected limit is:

Levels 10mv to 20V Peak - + 0.04V
Frequency 200 Hz to 8 kHz

Connect a BNC cable between the E4433B LF Out connector and the
8960 Audio In Hi connector.

Call Setup Screen

Call Control Call Setup Call Parms
Operatinog Node Cell Pouer
Active Cell Mobile Information =85.00
InsI:
INEI= Ccell Band
Rewvision Leuel: PGSH
Supported Band:
— ARG B Broadcast Chan
Orioinate Called Humber: 20
Call
Last Location Burst Timing Error
Paging INst nce M LAC -—1

001012345678901 |((——-- e e

SACCH Reports Page: 0

Timing Advy: ———- RACH: 1]

T= Level: ———- Mmssing Burst: 0
Cell Rz Level: ——- Corrupt Burst: 1] Mohile

Info Rx Qual: — Decode Error: 1] Loopback
Active Cell Status :
dle

| | L 1of3

Begin the test procedure by pressing the blue ‘SHIFT” button and RESET.
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Analog Audio Analyzer, cont.

Call Setup Screen

Operating Mode Cell Pouer
Active Cell =85.00
INSI:
InEI: Cell Band
Revision Level: PGSH
Supported Band:
— Pouer Class: s=e= Broadcast Chan
Driginate Called Humber: 20
Call
Loc Measurement Selection
Transmit Pouer
Pouer vs Time
Phase & Frequency Error
Fast Bit Error
Bit Error
fAnalog Audio
Close Decoded Audio Hobile
fMenu Output RF Spectrum Loopback
Active Cell Status :
dle
[ T Tt 1of 3

Press the ‘Measurement Selection’ button. Use the knob and select
Analog Audio, push the knob to start selection.

FREQUENCY AMPLITUDE OﬁLt
4.000 000 000 00 GHz -135.0dBm

LF Out Amplitude
exrrer ]
LF Out Source
(Func Gen)’
LF Out Waveform

Modulation Status Information (Sine)®
MOD STATE DEPTH/DEV  SOURCE RATE  WAVEFORM
LF Out Freq
1.0000 kHz

LF Out Period
(N/A)
LF Out On 1.414 Vp FuncGen 1.0000 kHz Sine
LF Out Width
(N/A)

On the E4433B press the LF Out button. Set LF Out to On. Set LF
Amplitude to 1.414Vp. Set the LF Out Frequency to be 1.0000 kHz.
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Analog Audio Analyzer, cont.

Control

Analog Audio

Setup 7

Measurement Screen

Analos Audio

Audio In Level

0.99v

Continuous

Call Parms
Cell Pouer

-85.00

Cell Band

PGSN

Broadcast Chan

20

fobile
Loopback

Active Cell Status :
dle

1of 2

| | [ L

1 of 2

Manual
Verification

The 8960 Analog Audio screen should display a voltage level measurement
of the audio signal from the E4433B .

The Analog Audio measurement expected limitis + 0.04V
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Analog Analyzer RF Power Meter

The Analog Analyzer RF Power Meter is tested to insure that the 8960 can
accurately measure an RF signal within a reasonable limit.

The test is run by setting the 8960 into a manual measurement mode. The
E4433B is then set to output a CW RF signal at various levels and
frequencies. The Analog RF Power Meter Accuracy expected limits are:

Levels 3 -20to +43dBM - <+1.60dB
Frequency 810 to 960 MHz

Begin by connecting a cable between the RF Out port of the E4433B and the
RF In/Out port of the 8960.

FREQUENCY AMPLITUDE
939.000 000 00 MHz 13.00 dBm
S |_
|_

Set the E4433B to output a signal at a frequency of 939 MHz,
amplitude +13 dBm
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Analog Analyzer RF Power Meter, cont.

Call Control
Operating Node

Test

Call Setup Screen
Call Setup

Mobile Information

2N

Operating MMode

H]

Active Cell
Test Function

o}

Test Function

Burst Timing Error
—T

BCH

BCH + TCH

Page:
RACH:
Nissing Burst:

Corrupt Burst:

[ = — I — I — I — |

Decode Error:

Call Parms
Cell Pouer

-85.00

Cell Band

PGSI

Broadcast Chan

20

Test Status :

CH

[ L

1of 3

On the 8960 perform the following set up functions:
1. Press the blue ‘SHIFT’ button and the ‘PRESET’ button (front panel buttons not

shown above).

2. Press the display ‘Operating Mode’ button and set mode to Test using the

Manual
Verification

knob.
3. Call Setup Screen he knob.
Control Call Setup Call Parms
Operating Mode RF Gen Pouer
Test Mobile Information =g0.00
IHSI:
INEI: RF Gen Band
Revision Level: PGSH
Supported Band:
Test Function Pouer Class: T RF Gen Channel
cl CGalled Humber: 20
Loc Heasurement Selection
el Transmit Pouer A7 e A
Close 939.00
Neasurement Pouer vs Time :
Phase & Frequency Error fikz
Fast Bit Error
Bit Error
Analog Audio
Close Decoded Audio
Menu Output RF Spectrum
= Backoround | Test Status :
| | L 1of2

Press ‘Measurement Selection’ button and select ‘Transmit Power’ as

the Operating Mode.
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Analog Analyzer RF Power Meter, cont.

Measurement Screen

RF Gen Pouer
Transmit Pouer
Setup . =-85.00
¥ Transmit Pouer
14.53um RF Gen Band
PGSH
RF Gen Channel
Continuous 20
Transmit Pouer Setup Value
Aulti-Aeasurement Count off RF Gen Freq
- - 939.00
Trigger Arm Continuous Tl
Z
Trigoer Source Immediate
Trigoer Delay 0.000 s
Trigger Qualification on
fNeasurement Timeout Off
Close
fenu
Test Status :
1of2 | I L 1of2

Press ‘Transmit Power Setup’ button and set Trigger Source to
‘Immediate’.

Heasurement Screen

Receiver Control
Transmit Pouer
Setup Auto

¥ Transmit Pouer

13.01 aen

Continuous

Expected Pouer
13.00

Expected Burst
T5C0

Test Status :
CU

1 of 2 | | L 20f2

On screen 2 of 2 set Expected Power to +13.00 dBm. RF Power
measurement Specification is <+ 1.63 dB.
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Analog Analyzer RF Power Meter, cont.

FREQUENCY AMPLITUDE
939.000 000 00 MHz -15.00dBm
S f__
r_

On the E4433B set the Amplitude to -15 dBm.

Measurement Screen

Contral Transmit Pouer Call Parms
Receiver Control
Trangmit Pouer Auto
bl Transmit Pouer
-15.68 den

Continuous

Expected Pouer
=15.00

Expected Burst
TSCS

Test Status :

1 of 2 I | [ L 20f 2

On the 8960 set Expected Power to -15.00 dBm.
RF Power measurement expected limitis <+ 1.60 dB.
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Analog Analyzer RF Power Meter, cont.

FREQUENCY AMPLITUDE
1.850 000 000 00 GHz 13.00 dBm
S f__

r_

Change the E4433B amplitude to +13 dBm and frequency to 1.85 GHz .

Measurement Screen

Control Transmit Pouer Call Parms
Operating Hode Receiver Control
Test . Auto
Transmit Pouer

13.01 an
Test Function
cu Continuous

Close
Heasurement

Expected Pouer
13.00

ol Expected Burst
ose
fenu TSCO

Test Status :

| | [ L 20f2

On screen 2 of 2 of the 8960 set expected power to +13.00 dBm.
RF Power measurement expected limitis <+ 1.60 dB.
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GSM Analyzer

The GSM Analyzer is tested to insure that the 8960 can accurately measure a
GSM burst signal within a reasonable limit.

The test is run by setting the 8960 into GSM Analyzer manual measurement

mode. The ESG E4433B is then set to output a GSM burst signal at +15 dBm

amplitude. The GSM Analyzer Measurement Accuracy expected limits are:
Frequency Error

Measurement Accy. - <+ 24 Hz + Time Base
Residual Phase Error

Measurement Accy RMS - <t 2 Degree

Measurement Accy. Peak - < * 8 Degrees

Power versus Time

Rel. Measurement Accy at Time Offset - +2 dB
ORFS

Rel. Measurement Accy Freq. Offset - +3dB

FREQUENCY AMPLITUDE off M
939.000 000 00 MHz | 13.00 dBm | '@

I_ Pattern

Configure
Timeslots

G S M Data Format: Framed  Bits/Symbol: 1 Data: PN23 (%1721) >

Mod Type: MSK SymRate: 270.8333ksps Repeat: Cont
On GSM: STANDARD Filter: 0.300 Gaussian OPol: Normal

Nxt Frame: Primai Chan: P-GSMBase 1 Diff Encode: On
Y0 Scaling: 100% ';rlig:: t

GSM Timeslot Pattern

Frame Trigger’
(N/A)
Off Off

Custom] ' Custom] Custom] Custom] Custom] Custom] Custom More
(10of2)

Begin by connecting a cable between the RF Out port of the E4433B and the RF
In/Out port of the8960. Set the E4433B to output a signal at a frequency of 939
MHz, GSM On, Burst On or Framed Data, and amplitude +13 dBm
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GSM Analyzer

Call Setup Screen

Call Control

Operating Node

Test

2

Operating Mode

Originate
Call

Active Cell

Pagino INSI

0010123456783

Cell
Info

Timing Adv: ———

Call Setup Call Parms
Cell Pouer
Mobile Information =-85.00
Cell Band
PGSH
Broadcast Chan
20
Burst Timing Error
—_——T
SACCH Reports 0
0
Missing Burst: 0
Corrupt Burst: 1]
Decode Error: 0
Test 5tatus :
| | L 1of 3

shown above).

2. Press the display ‘Operating Mode’ button and set mode to Test using the

On the 8960 perform the following set up functions:

Call Control
Operating Node
Test

Test Function
BCH

Cell
Info

INSI:
IHEI:

Call Setup Screen
Call Setup

Mobile Information

Revision Level:
Supported Band:
Pouer Class:
Called Humber:

|[HH

Last Location

MHC

LAC

Timing Adv: ———-
Tx Level:
Rx Level:
Rz Qual:

SACCH Reports

Burst Timing Error
-—T

Page:
RACH:
Missing Burst:
Corrupt Burst:
Decode Error:

[ — T — I — I — y — |

Call Parms
Receiver Control

fanual

Manual Band

PGS

Manual Channel

30

flanual Freq

939.00

MHz

Expected Pouer

13.00

Expected Burst

TSCO

Test Status :

Sending BCH

[ L

Jof 3

Manual
Verification

1. Press the blue ‘SHIFT’ button and the ‘PRESET’ button (front panel buttons not

Select screen 3 of 3. Set ‘Receiver Control’ field to Manual. Set ‘Manual Freq’
to 939 MHz. Set ‘Expected Power’ to +13 dBm. Set ‘Expected burst to TSCO.
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GSM Analyzer, cont. Verification

Measurement Screen
Operating Hode Receiver Control
Test . Manual
Transmit Pouer
1 3 o U 1 dBem Hanual Band
PGSH
Test Function Nanual Channel
BCH Continuous 30
Loc Measurement Selection
;i n 1 F
Close ==fll Transnit Pouer anuaam;-u'a]qn
Neasurement Pouer vs Time :
fHz
Phase & Frequency Error
Fast Bit Error LA IOEDE e
Bit Error 13100
Analog Audio
: Expected Burst
Close Decoded Audio 500
Menu Dutput RF Spectrum
Test Status :
Sending BCH
| | L 30f3

Press ‘Measurement Selection’ button and select ‘Transmit Power’ as
the Operating Mode. Transmit Power window should display a reading
of approximately +13 dBm

Measurement Screen

Receiver Control

Ph 4 Freq.
ase &f req . Peak Phase ® | RS Phase ® | Frequency Hz Manual
Hinimum 0.12 0.12 1.22
Haxinum 0.97 0.19 L6l “a““alpg::"
fAverage 0.ul 0.14 2.18
Nanual Channel
S0 100 Continuous 30
Phase & Freq Setup Yalue
Multi-Neasurement Count 10 JEME Gies
" . 939.00
Trigger Arm Continuous =
z
Trioger Source Auto
: Expected Pouer
Suap indou Trigger Delay 0.000 s 5700
Positions Trigger Qualification On E
Burst Sunchronization Midamble
Measurement Timeout off LA IE D L
TSCO

Test Status :

Sending BCH
1 of 2 I | | L 3of 3

Press ‘Measurement Selection’ button and select ‘Phase & Frequency Error’ as
the Operating Mode. Press ‘Phase & Frequency Setup’ button. Select Multi-
Measurement Count value to be 10. Close Menu to turn off the Setup window.
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GSM Analyzer, cont.

Measurement Screen

Phase & Freq.
Setup

Receiver Control

Manual

7 Peak Phase © | RNS Phase © | Frequencu Hz
Hinimum 0.12 0.12 1.22
- : fanual Band
Haximum 0.97 0.19 L.BY PESH
fverage 0.ul 0.1y 2.18
fanual Channel
Continuous 30
flanual Freq
935.00
Transmit Pouer fHz
" ind 1 3 . 01 dEm Expected Pouer
uap Hindou
Positions 13.00
Expected Burst
Continuous 560
Test Status =
Sending BCH
1of 2 | | [ L 3 of 3

The Phase and Frequency Error window should appear and display
average readings of Peak and RMSPphase error and Frequency error.
The expected measurement limits are:

Peak error is <= 8 Deg, RMS error is <x2 Deg, Frequency error is <24

Hz. Measurement Screen
Receiver Control
Neasurement Nanual
Setup Offset (us) |Level (dBc) Offset (us) |Level (dBc)
-28.00 -8L.99 0.00 -0.03
_ 5 Manual Band
[easurement 18.00 82.83 321.20 0.03 SaaIT
Dffsets =10.00 -8.31 331.20 0.00
flanual Channel
Continuous 30
Pouer ¥s Time Measurement Setup Value
Multi-feasurement Count 10 Manual Freq
) " 939.00
Trigoer Arm Continuous =
4
Trioger Source Auto
Trioger Delay 0.000 s Expected Pouer
Burst Sunchronization flidamble 13.00
Neasurement Timeout Off
Expected Burst
st
Test Status :©
Sending BCH
[ T It 3 0f 3

Press ‘Measurement Selection’ button and select ‘Power vs. Time' as the
Operating Mode. Press the ‘Power vs. Time Setup’ button and then the

‘Measurement Setup’ button, set the Multi-Measurement Count value to be 10.

Close menu to turn off measurement setup window.

Manual
Verification
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GSM Analyzer, cont. Verification
Measurement Screen
Py¥T Setup Pouer vs Time: Humeric Screen 1 Call Parms
Receiver Control
Neasurement Tanual
Setup 7 Offset (us) |Level (dBc) Offset (us) |Level (dBc)
-28.00 -8L.99 0.00 -0.03
Manual Band
Heasurement -18.00 -82.83 321.20 0.03 FEET
Offsets -10.00 -8.51 331.20 0.00

Nanual Channel
10710 Comtinuous 30

Phase & Frequency Error

Nanual Freq

939.00
Peak Phase RS Phase MHz
D o 42 o D . 1 5 o Expected Pouer
13.00
Freguency
Expected Burst
Return to .
PuT Control D 45 He Continuous T5€0
= Backoround || Test Status :
Sending BCH
| | L 30f3

Press ‘Return to PvT Control’ button then press the ‘Change View’
button.

Measurement Screen

Change Vieu Pouer vs Time: Humeric Screen 1 Call Parms
Receiver Control
IS Manual
Dffset (us) (Leuvel (dBc) Offset (us) |Level (dBc)
=28.00 =-8L.99 0.00 =-0.03
A T -18.00 -82.83 321.20 0.03 fantaliEarK]
=10.00 =-8.31 331.20 0.00 PGSN

Nanual Channel
10 /10 Continuous 30

Phase & Frequency Error

Humeric 2 of 2

Nanual Freq

939.00
Peak Phase RMS Phase HHz
0.42° 0.15° Expected Pouer
13.00
Frequency
Expected Burst
Return to .
PuT Control U 45 i Continuous TSC0
E Backaround || Test Status :
Sending BCH
| | [ L 30f3

Press the ‘Numeric 1 of 2’ button. The Power vs Time Numeric
Screen 1 should appear. The expected limits are:
Ousec - 0dBc +2dBc -10 usec - £ 8dBc
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Press the ‘Numeric 2 of 2’ button. The Power vs Time Numeric Screen 2 should
appear. The expected limits are: 542.8usec -

8960 Operational
Verification

NMeasurement Screen

Receiver Control

Summary
Offset (us) |Level (dBc) Offset (us) |Level (dBc) flanual
339.20 0.09 a52.80 =14.31
Manual Band
Humeric 1 of 2 3u3.20 0.06 a60.80 -8L.99 PRSI
aL2. 80 0.07 570.80 =-32.83
Nanual Channel
Humeric 2 of 2 a0
10 /10 Continuous
Hanual Freq
939.00
Peak Phase RNS Phase lHz

0.42° 0.15° Expected Pouer

13.00

Freguency
Expected Burst
Return to 0 . 45 Hz TSCO
PuT Control Continuous
= Backoround | Test Status :
Sending BCH
| | [t 30f 3

0dBc +2dBc

Manual
Verification

552.8usec - £ 8 dBc

Note on measured values: Power versus Time measurements are depend on the

accuracy of the source being measured. In the example above the E4433B had
-14 dBc at a 552.8 usec offset on the burst. Variation in burst
timing can vary the offset in dBc greatly. This measurement is meant to show
consistency between 8960 units using the same identical source for each unit

performance of

tested.

Measurement Screen

Cell Pouer
Heasurement Offset (kHz) | Level (dB) Dffset (kHz) | Level (dB) —
Setup 2 L00.00 -71.13 — — :
G00.00 =-80.61 — —
Cell Band
HNodulation - i - -
Frequencies 7 — ——— — _— PGSN
[T% Pouer: 1u.88 dBm |30 kHz BU Power: 431 dBm|  |lg.oo0 o o
Suitching | 20
Frequencies _ Continuous |
Measurement Setup Value
NMulti-Neasurement Count 20
Nulti-Neasurement Count (Suitching) 10
Trigoer Arm Continuous
Trigoer Source Auto
Trigger Delay 0.000 s
Neasurement Timeout off
Close Nobile
Henu Loopback
= Backaround | Active Cell Status :
Connected
| L 1of3

Press ‘Measurement Selection’ button and select ‘Output RF Spectrum’ as the

Operating Mode. Press the ‘ORFS Setup’ and then the ‘Measurement Setup’
button. Set Multi-Measurement Count value to 20. Close menu to turn off

window.
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GSM Analyzer, cont.

Heasurement Screen
Offset (kHz) | Level (dB) 0ffset (kHz) | Level (dB) Receiver Control
Neasurement Manual
Setup  _ L00.00 -70.10 -200.00 -31.69
600.00 -79.91 200.00 -35.92
- -100.00 -9.63 -250.00 -11.78 Manual Band
Modulation PGSN
Frequencies 100.00 -13.21 250.00 -38.79
|T# Pouer: 14.88 dBm |30 kHz BU Power: 7.7 dbm| [ o
Suitching ) a0
Frequencies 7 Continuous
Modulation Freguencies Yalue
Hodulation Offset 1 L00.0 kHz fanual Freq
Nodulation Offset 2 600.0 kHz CEIL =
Nodulation Offset 3 =100.0 kHz z
Hodulation Dffset L 100.0 kHz Ezpected Pouer
Nodulation Offset 5 =200.0 kHz LY
fodulation Offset 6 200.0 kHz
Close Hodulation Dffset 7 -250.0 kHz E"pe':‘::cg“m
Nenu Nodulation Offset 8 250.0 kHz ‘
= Backoround | Test Status :
Sending BCH
| | [ L dof3

The ORFS measurement screen must be configured for offset frequency values
to make a measurement. Press the ‘Modulation Frequencies’ button. Load the
default frequencies into each offset by rotating the knob to each offset and
pressing the ‘ON’ button. Load frequencies 100 kHz to 1200 kHz. Close the menu.

Heasurement Screen
Hodulation Dffset (kHz) | Level (dB) Offset (kHz) | Level (dB) Receiver Control
Humeric 1 of 3 -L400.00 -73.74 -1000.00 -85.34 fanual
-600.00 -81.78 1000.00 -81,.68
- -800.00 -85.25 -1200.00 -87.24 fanual Band
Modulation PGSN
Humeric 2 of 3 800.00 -85.L6 1200.00 -85.19
T¥ Pouer: 14.87 dBm |30 kHz BU Pouer: 9.16 dBm Hanual Channel
Nodulation a0
Humeric 3 of 3 Continuous
Manual Freq
Suitching
Humeric 9319.00
Dffset (us) |Level (dBc) Dffset (us) |Level (dBc) Iz
-28.00 -80L.63 0.00 -0.03
Expected Pouer
-18.00 -86.43 321.20 0.03 T
-10.00 -1.64 331.20 0.01
Rot : Expected Burst
eturn 1o
ORFS Control R TsC0
= Backoround || Test Status :
Sending BCH
T Tt 30f 3

Press ‘Return to ORFS Control’ button. Press ‘Change View’ button and select
which modulation numeric screens to view by pressing either the ‘Modulation

Numeric 1 of 3’ or the 'Modulation Numeric 2 of 3’ buttons.. 41
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GSM Analyzer, cont.

Measurement Screen

Change VYieu ORFS: Hodulation Screen 2 Call Parms
Hodulation Dffset (kHz) | Level (dB) Dffset (kHz) | Level (dB) Receiver Conirol
Humeric 1 of 3 -L00.00 -73.74 -1000.00 -85.34 fanual
-600.00 -81.78 1000.00 -81,.68
- -800.00 -85.25 -1200.00 -87.24 Manual Band
Modulation PR3N
Humeric 2 of 3 800.00 -85.46 1200.00 -85.19
| 7% Pover:  14.87 dBm |30 kHz BU Power: 916 dBm| || .o
Modulation a0
Humeric 3 of 3 Continuous
Pouer vs Time: Humeric Screen 1
Manual Freq
Suitching
Humeric 939.00
Offset (us) |Level (dBc) Dffset (us) |Level (dBc) [Hz
-28.00 -81,.63 0.00 -0.03
18.00 86.13 321.20 0.03 2B
5 . : : 13.00
-10.00 -1.64 33120 0.01
Expected Burst
Return to
ORFS Control e —— TsC0
= Backoround | Test Status :
Sending BCH
| | L 3 of 3

The expected ORFS measurement limits are: (example)

ORFS Offsets + 100 kHz - £-6dB

ORFS Offsets  + 200 kHz - £-33dB
ORFS Offsets + 250 kHz - £-38dB
ORFS Offsets  + 400 kHz - £-67dB
ORFS Offsets + 600 kHz - £-76dB
ORFS Offsets + 800 kHz - £-78dB
ORFS Offsets + 1000 kHz - £-78dB
ORFS Offsets + 1200 kHz - £-79dB
ORFS Offsets > 1200 kHz - £-80dB

Note: A measured value (example: -79 dB at 600 kHz) is dependent on the
performance of the source being measured. In this example a typical E4433B may
have ORFS performance of -79 dB at 600 kHz from the carrier. The values may
change however according to the source. The measured accuracy of a source
should be consistent for every 8960 unit. The measurement done for this test is
meant to show test consistency between 8960 units using the same identical source
for each unit tested.
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