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GSM/EDGE Application Firmware FS-K5 for FSP

GSM/EDGE push-button measurements
Fast modulation spectrum routine

e FEasytouse

e Accurate carrier power measurement



The Application Firmware FS-K5 allows
the user to perform the most important
GSM and EDGE transmitter measure-
ments with the push of a button:

e Phase/frequency error (GSM)

e Modulation accuracy (EDGE) includ-
ing 95:th percentile and origin offset
suppression

e Power-versus-time

e (arrier power

e Modulation spectrum (+ 1.8 MHz)

e Transient spectrum

e Spurious emissions

Only very few parameters have to be set

manually such as carrier frequency, refer-

ence level, external attenuator.

The Application Firmware FS-K5 can be
installed in all models of the FSP spec-
trum analyzer family:

FSP3 Covers the basic TX
9 kHz to 3 GHz |frequency range

FSP7 Adds harmonics mea-
9 kHz to 7 GHz |surement capability

FSP13 Covers the entire
9 kHz to 13 GHz |spurious emissions
frequency range

FSP30 Adds microwave link
9 kHz to 30 GHz |frequency ranges

The application firmware can be used
throughout the total frequency range of
the basic spectrum analyzer. This covers
all GSM bands of interest such as
GSM900, GSM1800, GSM1900, R-GSM,
GSM 450 and even IF frequencies used in
transmitters and receivers.

R&D, development

Ideal development tool with easy-to-use
GSM measurement functions in a cost-
effective analyzer. The workhorse for
every engineer.

Low measurement uncertainty for high
confidence

<0.5 dB total level uncertainty and
<(0.7° phase error for GSM

Standard-conformant measurements
for performance verification

Phase/frequency error (GSM), modula-
tion accuracy (EDGE) and power-versus-
time measurement with synchronization
to midamble.

Designed for speed

Fast modulation spectrum routine for
frequency list mode:
+ 1.8 MHz/200 bursts in <25 seconds

Really portable — usable anywhere

e Lightweight, <11 kg with FSP3

e (Comprehensive documentation and
storage of results and hard copies on
internal hard disk, print or transfer to
a PC later — even via LAN /Ethernet

2 GSM/EDGE Application Firmware FS-K5 for FSP Spectrum Analyzers

Trigger functions to meet many

demands

e Simplified test setup, no trigger from
device under test necessary

o |F power trigger for gated measure-
ments



RBW 30 kHz
VBW 30 kHz
SWT 75 ms

Center 890.2 MHz 360 kHz/ Span 3.6 MHz Center 942.6 MHz 54.27 ps/

Modulation spectrum measurement in frequency sweep mode Phase/frequency error measurement: peak as well as average values over 200 bursts are indicated for
RMS phase error and peak phase error

Center 890.2 MHz 46.53 ps/

Power-versus-time measurement: details of burst can be zoomed — rising edge, falling edge, high reso- Modulation spectrum measurement in list mode using a dedicated routine for fast measurements also
lution display of top of burst when averaging over a large number of bursts

GSM/EDGE Application Firmware FS-K5 for FSP Spectrum Analyzers 3



Specifications are guaranteed under the following conditions:

15 minutes warmup time at ambient temperature, specified environmental conditions met,
calibration cycle adhered to, and total calibration performed.

Data designated "nominal" apply to design parameters and are not tested.

The specifications below apply to FSP3, FSP7, FSP13 and FSP30 equipped with FS-K5. They
are based on the data sheet specifications of Spectrum Analyzers FSP and are not checked

separately. Level measurement uncertainties given with a tolerance are measurement uncer-

tainties with a confidence level of 95%. Data without tolerances are typical values at

900 MHz.

The specified level measurement errors do not take into account systematic errors due to the
reduced S/N ratio.

Specification Test specification
and permissible
measurement
uncertainty acc. to
I-ETS 300 609-1

Measurement

Phase/frequency error 11.10.1 131
(GMSK modulation)
Phase error, floor (S/N >40 dB)
RMS <0.7°
Peak <2°
Phase error, uncertainty
(S/N >40 dB)

RMS <0.2° <15°
Peak <0.7° <5°
Frequency error uncertainty <1.5 Hz + error of reference + 10 Hz

(S/N >40 dB) frequency
Modulation accuracy
(37/8 shifted 8PSK modulation)
EVM, residual (S/N >40 dB),

RMS <0.5%

Peak <15%
95:th percentile <1.5%

Resolution 0.03%
Frequency error uncertainty <1 Hz + error of reference
(S/N >40 dB) frequency
Origin offset suppression
(S/N >40 dB)

Measurement range —20 dBc to -50 dBc
Mean carrier power 11.10.113.3
Absolute level uncertainty 0.5dB 1dB
(-50 dBm to +30 dBm,
10 MHz to 3 GHz)
Relative level uncertainty 0.2dB 0.7dB
(from 0 dB to —50 dB from refer-
ence level)
Power versus time 11.10.1 13.3
Uncertainty of reference 0.5dB 1dB
Relative uncertainty 0.2dB 0.7dB

(0 dB to —50 dB from reference)
0.5dB
(-50 dB to —70 dB from reference)

Internal symbol timing uncer- <37ns
tainty
Trigger reference uncertainty Y4 bit YVa bit

Dynamic range
(RBW = 600 kHz)

70 dB (with trace average)
60 dB (with peak hold)

Measurement Specification Test specification
and permissible
measurement
uncertainty acc. to

I-ETS 300 609-1

Spectrum due to modulation 11.10.113.4
Level measurement uncertainty
Absolute (~50 dBm to +30 dBm, <0.5dB 1dB
10 MHz to 3 GHz))
Relative'!
Af<0.1 MHz <0.2dB 0.5dB
0.1 MHz<Af<1.8 MHz <0.2dB 0.7dB
(0 dBc to—70 dBc)
1.8 MHz <Af< 6 MHz <0.5dB 15dB
Af>6 MHz <0.5dB 2dB
Dynamic range (carrier power = 30 dBm)
Frequency offset
200 kHz 65 dB
400 kHz 67 dB
600 kHz 68 dB
1200 kHz 72 dB
1800 kHz 76 dB
1.8 MHz to 6 MHz 76 dB to 84 dB
(RBW = 100 kHz)
>6 MHz (RBW = 100 kHz) 84 dB
Spectrum due to transients 11.10.113.4
Level measurement uncertainty
Absolute (~50 dBm to +30 dBm, <0.5dB 15dB
10 MHz to 3 GHz)
Relative
0 dB to 50 dB from <0.2dB 0.7dB
reference level
>50 dB from reference level <0.5dB 15dB
Dynamic range with 30 dBm mean carrier power
Frequency offset
400 kHz 62 dB
600 kHz 64 dB
1200 kHz 68 dB
1800 kHz 71dB
' Does not include the level uncertainty due to FSP inherent noise
Order designation Type Order No.

GSM Mobile Station Test Application Firmware for ~ FS-K5 1141.1496.02
Spectrum Analyzer FSP

Recommended extras and options”

Electronic Attenuator for FSP3 /7, 0 dB to 30 dB, FSP-B25
5 dB steps, 20 dB preamplifier

1129.7746.02

' For further options and recommended extras see FSP data sheet (PD 757.5137)

ROHDE & SCHWARZ GmbH & Co. KG - Miihldorfstrasse 15 - 81671 Miinchen - Germany - P.0.B. 8014 69 - 81614 Miinchen - Germany - Telephone +49894129-0
www.rohde-schwarz.com - CustomerSupport: Tel. +491805124242, Fax +4989 4129-13777, E-mail: CustomerSupport@rohde-schwarz.com

12/2000 (U/as)

Printed in Germany

- GSM/EDGE Application Firmware FS-K5 for FSP Spectrum Analyzers - Trade names are trademarks of the owners - Subject to change

PD 757.6185.21



Safety Instructions

This unit has been designed and tested in accordance with the EC Certificate of Conformity and has left the
manufacturer’s plant in a condition fully complying with safety standards.

To maintain this condition and to ensure safe operation, the user must observe all instructions and warnings
given in this operating manual.

Safety-related symbols used on equipment and documentation from R&S:

Observe Weight PE terminal Ground
operating indication for terminal
instructions | units >18 kg

Danger!
Shock hazard

Warning!
Hot surfaces

1

Ground

Attention!
Electrostatic
sensitive devi-
ces require
special care

The unit may be used only in the operating con-
ditions and positions specified by the manufac-
turer. Unless otherwise agreed, the following
applies to R&S products:

IP degree of protection 2X, Pollution severity 2,
overvoltage category 2, altitude max. 2000 m.

The unit may be operated only from supply net-
works fused with max. 16 A.

For measurements in circuits with voltages Vs
> 30V, suitable measures should be taken to
avoid any hazards.

(using, for example, appropriate measuring
equipment, fusing, current limiting, electrical
separation, insulation).

If the unit is to be permanently wired, the PE
terminal of the unit must first be connected to
the PE conductor on site before any other con-
nections are made. Installation and cabling of
the unit to be performed only by qualified techni-
cal personnel.

For permanently installed units without built-in
fuses, circuit breakers or similar protective de-
vices, the supply circuit must be fused such as
to provide suitable protection for the users and
equipment.

Prior to switching on the unit, it must be ensured
that the nominal voltage set on the unit matches
the nominal voltage of the AC supply network.

If a different voltage is to be set, the power fuse
of the unit may have to be changed accordingly.

Units of protection class | with disconnectible
AC supply cable and appliance connector may
be operated only from a power socket with
earthing contact and with the PE conductor con-
nected.

095.1000 Sheet 17

It is not permissible to interrupt the PE conduc-
tor intentionally, neither in the incoming cable
nor on the unit itself as this may cause the unit
to become electrically hazardous.

Any extension lines or multiple socket outlets
used must be checked for compliance with rele-
vant safety standards at regular intervals.

If the unit has no power switch for disconnection
from the AC supply, the plug of the connecting
cable is regarded as the disconnecting device.
In such cases it must be ensured that the power
plug is easily reachable and accessible at all
times (length of connecting cable approx. 2 m).
Functional or electronic switches are not suit-
able for providing disconnection from the AC
supply.

If units without power switches are integrated in
racks or systems, a disconnecting device must
be provided at system level.

Applicable local or national safety regulations
and rules for the prevention of accidents must
be observed in all work performed.
Prior to performing any work on the unit or
opening the unit, the latter must be discon-
nected from the supply network.
Any adjustments, replacements of parts, main-
tenance or repair may be carried out only by
authorized R&S technical personnel.
Only original parts may be used for replacing
parts relevant to safety (eg power switches,
power transformers, fuses). A safety test must
be performed after each replacement of parts
relevant to safety.
(visual inspection, PE conductor test, insulation-
resistance, leakage-current measurement, func-
tional test).

continued overleaf



10.

11.

Safety Instructions

Ensure that the connections with information
technology equipment comply with IEC950 /
EN60950.

Lithium batteries must not be exposed to high
temperatures or fire.

Keep batteries away from children.

If the battery is replaced improperly, there is
danger of explosion. Only replace the battery by
R&S type (see spare part list).

Lithium batteries are suitable for environmental-
ly-friendly disposal or specialized recycling. Dis-
pose them into appropriate containers, only.

Do not short-circuit the battery.

095.1000 Sheet 18

12.

13.

14.

Equipment returned or sent in for repair must be
packed in the original packing or in packing with
electrostatic and mechanical protection.
Electrostatics via the connectors may da-
mage the equipment. For the safe handling
and operation of the equipment, appropriate
measures against electrostatics should be im-
plemented.

Any additional safety instructions given in this
manual are also to be observed.



Support Center

Telefon / Telephone: (0180) 512 42 42
Fax: (++89) 41 29 - 137 77
e-mail: CustomerSupport@rsd.rohde-schwarz.com

Fur technische Fragen zu diesem Rohde & Schwarz-Gerét steht
Ihnen ab sofort unsere Hotline der Rohde & Schwarz Vertriebs-
GmbH, Support Center, zur Verfugung.

Unser Team bespricht mit Thnen Ihre Fragen und sucht Lésungen fir
Ihre Probleme.

Die Hotline ist Montag bis Freitag von 8.00 bis 17.00 Uhr besetzt.

Bei Anfragen auf3erhalb der Geschéftszeiten hinterlassen Sie bitte
eine Nachricht oder senden Sie eine Notiz per Fax oder
e-mail. Wir setzen uns dann baldmadglichst mit Ihnen in Verbindung.

Should you have any technical questions concerning this Rohde &
Schwarz product, please contact the hotline of Rohde & Schwarz
Vertriebs-GmbH, Support Center.

Our hotline team will answer your questions and find solutions to
your problems.

You can reach the hotline Monday through Friday from 8:00 until
17:00.

If you need assistance outside office hours, please leave a message
or send us a fax or e-mail. We will contact you as soon as possible.

&

ROHDE &SCHWARZ

1007.8684






095.1000 BI.0-0796

Certitied Quality System

B

Sehr geehrter Kunde,

Sie haben sich fur den Kauf eines
Rohde & Schwarz-Produktes ent-
schieden. Hiermit erhalten Sie ein
nach modernsten Fertigungsme-
thoden hergestelltes Produkt. Es
wurde nach den Regeln unseres
Qualitétsmanagementsystems
entwickelt, gefertigt und geprift.
Das Rohde & Schwarz-Qualitéts-
managementsystem ist nach 1SO
9001 zertifiziert.

DQS REG. NO 1954-04

Dear Customer,

You have decided to buy a
Rohde & Schwarz product. You
are thus assured of receiving @
product that is manufactured
using the most modern methods
available. This product was de-
veloped, manufactured and

tested in compliance with our

quality management system stan-
dards.

The Rohde & Schwarz quality
management system is certified
according to ISO 9001.

Cher client,

Vous avez choisi d'acheter un
produit Rohde & Schwarz. Vous
disposez donc d'un produit fabri-
qué d'aprés les méthodes les plus
avancées. Le développement, la
fabrication ef les tests respectent
nos normes de gestion qualité.

Le systéme de gestion qualité de
Rohde & Schwarz a été homolo-
gué conformément & la norme

ISO 9001.







FIRMENSITZ/HEADQUARTERS Telefon/Phone
Telefax
E-mail

ROHDE & SCHWARZ GmbH & Co. KG
MiihldorfstraBe 15 - 81671 Miinchen +49 89 41 29-0

Postfach 801469 - 81614 Miinchen +49 89 41 29- 12164
Internet: www.rohde-schwarz.com -

WERKE/PLANTS

ROHDE & SCHWARZ Messgerdtebau GmbH +49 83 31 10 80
RiedbachstraBBe 58 - 87700 Memmingen +4983311081 124
Postfach 16 52 - 87686 Memmingen -

ROHDE & SCHWARZ GmbH & Co. KG

Werk Teisnach +49 99 23 8 570
Kaikenrieder StraBe 27 - 94244 Teisnach +49 9923 8571-174
Postfach 11 49 - 94240 Teisnach -

ROHDE & SCHWARZ GmbH & Co. KG - Werk Kéln +49 22 03 49-0
Graf-Zeppelin-Strafe 18 - 51147 Kéln +49 22 03 49-51 3 08
Postfach 98 02 60 - 51130 Kéln -

TOCHTERUNTERNEHMEN/SUBSIDIARIES

ROHDE & SCHWARZ Vertriebs-GmbH +49 89 4129-120 07
MihldorfstraBBe 15 - 81671 Miinchen +49 89 4129-135 67
Postfach 801469 - 81614 Minchen customersupport@rohde-schwarz.com

ROHDE & SCHWARZ International GmbH +49 89 4129-120 05
MihldorfstraBe 15 - 81671 Miinchen +49 89 4129-135 97
Postfach 80 14 60 - 81614 Miinchen -

ROHDE & SCHWARZ Engineering and Sales GmbH  +49 89 4129-137 11
MihldorfstraBe 15 - 81671 Miinchen +49 89 4129137 23
Postfach 80 14 29 - 81614 Miinchen -

R&S BICK Mobilfunk GmbH
Im Landerfeld 7 - 31848 Bad Miinder
Postfach 20 62 - 31844 Bad Miinder

+49 50 42 9 980
+49 50 42 9 98-105
rsbick@rsbick.rohde-schwarz.com

ROHDE & SCHWARZ FTK GmbH +49 30 6 58 91-122
WendenschloBstraBBe 168, Haus 28 +49 30 65 550-221
12557 Berlin -

SIT Gesellschaft fiir Systeme

der Informationstechnik mbH
WendenschloBstraBBe 168, Haus 28
12557 Berlin

+49 30 6 58 842 22
+49 30 6 58 84-1 83
sit.info@sit.rohde-schwarz.com

Zweigniederlassungen der Rohde & Schwarz Vertriebs-GmbH/Branch offices
of Rohde & Schwarz Vertriebs-GmbH

Zweigniederlassung Berlin
ErnstReuter-Platz 10 - 10587 Berlin
Postfach 100620 - 10566 Berlin

(+49 30) 34 79 48-0
(+49 30) 34 79 48-48
customersuppori@rohde-schwarz.com

Zweigniederlassung Biiro Bonn (+49 2 28) 918 90-0
Josef-Wirmer-StraBe 1-3 - 53123 Bonn (+49 2 28) 25 50 87
Postfach 140264 - 53057 Bonn customersuppori@rohde-schwarz.com

Zweigniederlassung Hamburg (+49 40) 63 29 00-0
Steilshooper Allee 47 - 22309 Hamburg (+49 40) 63078 70
Postfach 602240 - 22232 Hamburg customersupport@rohde-schwarz.com

Zweigniederlassung Kéln (+49 22 03) 807-0
Graf-Zeppelin-Strafe 18 - 51147 Kéln (+49 22 03) 807-50
Postfach 200149 - 51111 Kéln customersuppori@rohde-schwarz.com

(+49 61 02) 20 07-0
(+49 61 02) 80 00 40
customersuppori@rohde-schwarz.com

Zweigniederlassung Mitte
SiemensstraBe 20
63263 Neu-Isenburg

Zweigniederlassung Miinchen (+49 89) 41 86 950
MiihldorfstraBe 15 - 81671 Miinchen (+49 89) 40 47 64
Postfach 801449 - 81614 Minchen customersupport@rohde-schwarz.com

(+49 9 11) 642030
(+49 9 11) 64203-33
customersuppori@rohde-schwarz.com

Zweigniederlassung Niirnberg
Donaustrafle 36
90451 Niirnberg

(+49 61 02) 20 07-0
(+49 61 02) 20 07-12
customersuppori@rohde-schwarz.com

Zweigniederlassung Telekommunikation
SiemensstraBe 20
63263 Neu-Isenburg

ADRESSEN WELTWEIT/ADDRESSES WORLDWIDE

Algeria ROHDE & SCHWARZ Bureau d'Alger (2) 59 24 53
5 B, Place de Laperrine (2) 69 46 08
16035 Hydra-Alger -
Argentina Precision Electrénica SRL (14) 331 16 85
Av. Julio A. Roca 710 - Piso 6 (14) 334 51 11
1067 Buenos Aires preelctr@satlink.com
Australia ROHDE & SCHWARZ Sales (2) 8845 4100
(AUSTRALIA) Pty. Lid. (2) 9738 3988
Unit 6, 2-8 South Street Service (2) 8845 4188
Rydalmere, N.S.W. 2116 (2) 9638 0832
sales@rsaus.rohde-schwarz.com
service@rsaus. rohde-schwarz.com
Austria ROHDE & SCHWARZ-OSTERREICH (1) 6 02 61 41
Ges. m. b. H. (1)602 61 41-14
Sonnleithnergasse 20 office@rsoe.rohde-schwarz.com
1100 Wien
Azerbaijon  ROHDE & SCHWARZ Azerbaijan 1293 3138
Liaison Office Baku 129303 14
Azerbaijan Avenue 35 -
370139 Baku
Baltic
Countries siehe/see Denmark
Bangladesh  Business International Ltd. (2) 881 06 53
Corporation Office (2) 882 82 91
House No: 95/A, Block -'F’ -
Road No: 4, Banani
Dhaka - 1213
Belgium ROHDE & SCHWARZ BELGIUM N.V. (2) 721 5002
Excelsiorlaan 31 Bus 1 (2) 7 2509 36
1930 Zaventem info@rsb.rohde-schwarz.com
Bolivia siehe auch/see also Argentina
RIBCO LTDA. (2) 32 84 03
Av. Mariscal Santa Cruz 1392 (2) 39 30 47
Ed. Cémara Nacional gibatta@caoba.entelnet.bo
de Comercio
Piso 10, Of.1010-1011
la Paz
Brazil ROHDE & SCHWARZ DO BRASIL LTDA.
Av. Alfredo Egidio de (11) 56 41 12 00
Souza Aranha, 177 (11) 56 4178 10

1° andar - Santo Amaro
04726-170 Sao Paulo- SP



Brunei

Bulgaria

Canada

Chile

China

Colombia

Costa Rica
Croatia

Republic of
Cyprus

Czech

Republic

Denmark

Ecuador

Egypt

El Salvador

Estonia

GKL Equipment PTE. Ltd.
#11-01 BP Tower

396, Alexandra Road
Singapore 119954
Republic of Singapore

ROHDE & SCHWARZ
Representation Office Bulgaria
39, Fridfjof Nansen Blvd.
1000 Sofia

276 06 26
276 06 29

gkleqpt@signet.com.sg

(2) 963 43 34
(2) 963 21 97

rohdebg@rsoe.com

Kommunikationstechnik/Communications Equipment:

ROHDE & SCHWARZ CANADA Inc.
555 March Rd.
Kanata, Ontario K2K 2M5

Messtechnik/T & M Equipment:
TEKTRONIX CANADA, Inc.
3280 Langstaff Road, Unit 1
Concord, Ontario L4K 5B6

DYMEQ Ltda.
Avenida Larrain 6666
Santiago

ROHDE & SCHWARZ
Representative Office Beijing
Parkview Center, Room 602
No. 2 Jiangtai Road,

Chao Yang District

Beijing 100016, P. R. China

Ferrostaal de Colombia
Av. Eldorado Nro. 97-03 Interior 2
Santafé de Bogotq, D.C.

siehe/see Mexico (EPSA)
siehe/see Austria

HINIS TELECAST LTD.

Agiou Thoma 18

Kiti

Larnaca 7550

ROHDE & SCHWARZ - Prahag, s.r.o.

Pod Kastany 3
160 00 Praha 6

ROHDE & SCHWARZ DANMARK A/S

Ejby Industrivej 40
2600 Glostrup

REPRESENTACIONES
MANFRED WEINZIERL
Guanguiltagua 72 (39-93)
Urbanizacién Jardines del Batan
Quito

U.A.S. Universal Advanced Systems
31 Manshiet El Bakry St., Heliopolis
11341 Cairo

siehe/see Mexico (EPSA)

ROHDE & SCHWARZ DANMARK A/S

Estonian Branch Office
Narva mnt. 13
10151 Tallinn

(613) 592 80 00
(613) 592 80 09

(416) 747 50 00
(905) 760 72 41

(2) 277 50 50
(2) 227 87 75

dymeq@entelchile.net

(10) 64 31 28 28
(10) 64 37 98 88

(1) 415 77 00
(1) 413 18 06

mc_fsc@multiphone.net.co

(4) 42 51 78
(4) 42 46 21

(2) 24322014
(2) 24 31 70 43
rohdecz@rsoe.com

43 43 66 99
43 4377 44

RSDK@post]1 .tele.dk

(2) 25 22 51
(2) 25 22 51

mweinzierl@accessinter.net

(202) 455 67 44
(202) 256 17 40
vas@intouch.com

(6) 1431 20
(6] 1431 21

Finland

France

Ghana

Greece

Guatemala
Honduras

Hong Kong

Hungary

Iceland
India

Indonesia

Iran

Orbis Oy
P.O.B. 15
00421 Helsinki

ROHDE & SCHWARZ FRANCE
Immeuble "Le Newton"

9-11, rue Jeanne Braconnier
92366 Meudon-la-Forét Cédex

Niederlassung/Subsidiary Rennes:
ROHDE & SCHWARZ FRANCE
Sigma 1

Rue du Bignon

35135 Chantepie

Niederlassung/Subsidiary Toulouse:

ROHDE & SCHWARZ FRANCE
Technoparc 3

B.P.501

31674 Labége Cédex
Biiros/Offices:

Aix-en-Provence

Lyon

Nancy

KOP Engineering Lid.
P.O.Box 11012

3rd Floor Akai House, Osu
Accra

MERCURY SA.
6, Loukianou Str.
10675 Athens

siehe/see Mexico (EPSA)
siehe/see Mexico (EPSA)

Schmidt & Co. (HK) Ltd.
9/F North Somerset House
Taikoo Place

979 King's Road
Quarry Bay, Hong Kong

ROHDE & SCHWARZ
Budapesti Iroda

Etele ut. 68

1115 Budapest

sieche/see Denmark

ROHDE & SCHWARZ

India Pvt. Ltd.

244, Okhla Industrial Estate
Phase - llI

New Delhi 110 020

P.T. REKANUSA SOLUSI
Menara Rajawali,

24th floor

JI Mega Kuningan Lot # 5.1
Kawasan Mega Kuningan
Jakarta 12950

ROHDE & SCHWARZ IRAN
Liaison Office - Reg. N° RFC 1947
Dr. Beheschty Ave., Pakistan Ave.,
12th Street N° 1

Tehran 15317

(9) 47 88 30
(9) 53 16 04
info@orbis.fi

(1] 41 36 1000
(141361110

(2 99 51 97 00
(2) 99 41 91 31

(5) 61 39 10 69
(5) 61 3999 10

(4] 94 07 39 94
(4) 94 07 55 11
(4] 78 29 88 10
(4) 78 29 94 71
(3 83 54 51 29
(3) 83 55 39 51

(21)77 99 13
(21) 22 47 69

(1)72292 13
(1) 721 51 98
mercury@hol.gr

2507 03 33
28 27 56 56

frankwong@shk.schmidigroup.com

(1) 203 02 82
(1) 203 02 82

rohdehu@rsoe.com

(1) 683 74 84

rsindiad@vsnl.com

(21) 576 16 02
(21) 576 16 04

(21) 873 02 82
(21) 87302 83



Ireland

Italy

Japan

Jordan

Kazakhstan

Kenya

Korea

Kuwait

Latvia

Lebanon

Liechtenstein

Lithuania

Luxembourg

Malaysia

Malta

sieche/see Great Britain

ROHDE & SCHWARZ ITALIA S.p.a. (6) 41 59 81
Via Tiburtina 1182 (6) 41 59 82 70
00156 Roma -

Centro Direzionale Lombardo
Via Roma 108
20060 Cassina de” Pecchi (M)

(2) 95 70 41
(2 95 30 27 72

ADVANTEST Corporation
RS Sales Department
Shinjuku-NS Building, 4-1
Nishi-Shinjuku

Tokyo 163-08, Japan

(3) 33427553
(3) 53227270
yoshimu@inst.advantest.co.jp

Middle East Development (6) 46596 71
¢/o Jordan Crown Engineering & Trading Co. (6) 465 96 72
P.O. Box 830414

Amman, 11183

ROHDE & SCHWARZ Kazakhstan 3272635555

Liaison Office Almaty 327263 4633
Pl. Respubliki 15 -
480013 Almaty

Excel Enterprises Limited (2) 5580 88
Dunga Road (2) 54 46 79
P.O. Box 42 788

Nairobi

Hana Technica Corp. (2) 514 45 46
Seoul Kangnam, P.O. Box 1458 (2) 514 45 49

Young Dong Bldg. 4F hanateco@unitel.co.kr

63-16 Nonhyun-Dong, Kang Nam-Ku

Seoul

Group Five Trading & Contracting Co. 2449172
P.O. Box 26645 244 95 28
Safat 13127

State of Kuwait

Rohde & Schwarz Danmark A/S (7) 50 23 55
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FS-K5 A brief explanation of GSM (GMSK and EDGE)

1 General Information on Application Firmware
FS-K5, GSM Mobile Station Tests

A brief explanation of GSM (GMSK and EDGE)

The GSM (Global System for Mobile Communication) standard describes the GSM mobile radio
network that is in widespread use today. To enhance this network the 8PSKmodulation has been
defined in addition to the existing GMSK modulation. With 8PSK the mobile or base station operates in
the EDGE (Enhanced Data rates for GSM Evolution) mode.

This means that GSM includes two different modes: GMSK and EDGE. . The term EDGE is used only
wherever there are significant differences between the two modes. In all other cases, the term GSM will
be used.

There are two different standards, distinguished primarily by their frequency bands: ETSI (for GSM900,
GSM1800) and J-STD-007 (PCS 1900 , primarily in the USA).

The physical layer — the layer of the GSM network on which modulation, transmission of RF signals,
reception of RF signals, and demodulation take place — is defined in the standards

GSM 05.04 Modulation

GSM 05.05 (ETS 300 910) General measurement specifications and limit values

GSM 11.10 (ETS 300 607-1) Detailed measurement specifications and limit values
for mobiles

GSM 11.21 (ETS 300 609-1) and Detailed measurement specifications and limit values

for base stations

J-STD 007 Detailed measurement specifications and limit values
for mobiles and base stations in the 1900 MHz band

As technological development progresses, J-STD 007 is now being integrated into the other GSM
standards.

A T&FDMA method is used to transfer data in the GSM network. This means that the digital information
is transmitted discretely in the time domain as well as in the frequency domain.

The time domain is divided logically into frames of different length, the smallest unit being known as a
timeslot. A multiframe consists of 26 frames, and a frame has 8 timeslots (see GSM 05.01 for details).

A mobile, therefore, does not communicate continuously with the base station; instead, it communicates
discretely in individual timeslots. In the simplest case, 8 mobiles share the 8 timeslots of a frame (TDMA
- Time Division Multiple Access).

The frequency domain absolute frequency channel number is divided into frequency bands, and each
band, in turn, is subdivided into channels.

Each frequency channel is identified by its center frequency and a number, known as the ARFCN,
which is a non-band-specific identifier (ARFCN - absolute radio frequency channel number). A
bandwidth of 200 kHz is defined for each frequency channel.

Communication between a mobile and the base station can be either frequency-continuous or
frequency-discrete — distributed across various frequency channels (FDMA — Frequency Division
Multiple Access). In the standards, the abbreviation "SFH* (slow frequency hopping) is used to
designate this mode of communication.
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Mobiles transmitting simultaneously on different frequencies: FDMA
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Figure 1-1 Data transmission in GSM network - T&FDMA communication
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A brief explanation of GSM (GMSK and EDGE)

Base station and mobile communicate in different frequency ranges. The mobile sends in the "uplink®,
and the base station in the "downlink*.

The frequencies specified in the standards plus their channel numbers are listed in the tables below.

Table 1-1 Downlink — base station transmitting to mobile

P-GSM 900

E-GSM 900

R-GSM 900

DCS 1800

PCS 1900

P-GSM 900

E-GSM 900

R-GSM 900

DCS 1800

PCS 1900

935.2MHz 959.8MHz
1 124
925.2MHz 934.8 935 935.2 959.8MHz
975 1023 0 1 124
921.2MHz 9348 935 935.2 959.8MHz
955 1023 0 1 124
1805.2MHz 1879.8MHz
512 885
1930.2MHz 1989.8MHz
512 810
Table 1-2 Uplink — mobile transmitting to base station
890.2MHz 914.8MHz
1 124
880.2MHz 889.8 890  890.2 914.8MHz
975 1023 0 1 124
876.2MHz 889.8 890 890.2 914.8MHz
955 1023 0 1 124
1710.2MHz 1784.8MHz
512 885
1850.2MHz 1909.8MHz
512 810
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A brief explanation of GSM (GMSK and EDGE) FS-K5

At this time, two different modes of modulation are used in the GSM mobile radio network. The original
GMSK method has now been joined by an 8PSK method (EDGE).

The GMSK symbol rate is 1/T = 1625/6 ksymb/s (in other words, approx. 270.833 ksymb/s). This
corresponds to 1625/6 kbit/s (in other words approx. 270.833 kbit/s). In this method, a bit change
represents a symbol. The details are laid down in ETSI standard GSM 05.04.

The 8PSK (EDGE) symbol rate is 1/T = 1625/6 ksymb/s (in other words, approx. 270.833 ksymb/s).
This corresponds to 3 x 1625/6 kbit/s (in other words approx. 812.5 kbhit/s).
in this method, three bits represent a symbol. The details are laid down in ETSI standard GSM 05.04.

In both cases, however, the channel bandwidth is restricted to 200 kHz. As these figures show, the
EDGE bit rate is approx. three times higher than that of the GMSK method.

The customers’ demand for higher telecommunication speeds increases the demand for bandwidth.
Therefore the GSM standard has to evolve constantly. An example of this development is the recently
introduced EDGE specification and the GPRS and HSCSD modes.

Until now, each mobile could use only one timeslot per frame, but the new HSCSD and GPRS methods
will allow permanent assignment of more than one timeslot per mobile, plus dynamic utilization of
multiple timeslots.

The concept behind GPRS (General Packet Radio Service) is dynamic assignment of up to 8 timeslots
to each mobile for data transmission, depending on demand (and availability in the network).

HSCSD (High Speed Circuit Switched Data) allows permanent assignment of up to 4 timeslots to a
mobile.

The two modulation modes GMSK and EDGE can be used.

Of significance for the FS-K5 application firmware in this respect is that the mobile can send power on a
frequency in more than one timeslot.
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FS-K5 Firmware application FS-K5

Firmware application FS-K5

The characteristics of the GSM system as outlined above have to be measured in development and
production and checked against limit values. The characteristics belonging to the physical layer that
have to be checked include:

The characteristics of GMSK modulation: Phase/frequency error

The characteristics of 8PSK modulation: Modulation accuracy

Carrier power versus time Power, time characteristic of power, and timing offset of
power within a timeslot are checked.

The spectral characteristics The spectral distribution of the energy is measured in

the frequency channel, in the transmit band and outside
the transmit band.

A distinction is made between two causes for the form
of spectral distribution:

1) The spectrum caused by GMSK or 8PSK (EDGE)
modulation (measurement is performed only in that
part of the timeslot in which power is virtually
constant, in other words the switching ramps are
ignored).

2) The spectrum caused by switching of the power in a
timeslot.

In accordance with these requirements, the standards define the six measurements supported in this
firmware application.

The GSM MS, FS-K5 application provides a convenient means of performing the measurements listed
below for GSM900 (P-GSM, E-GSM and R-GSM), DCS1800 or PCS1900 mobiles (by analogy with the
standards GSM 11.10, GSM 11.10-DCS, GSM11.10-1 and J-STD-007 Air Interface):
Characteristics of GMSK modulation:
- PFE Phase/frequency error Measurement of phase and frequency error

with synchronization to midamble
Characteristics of GMSK modulation:

e MAC Modulation Accuracy Measurement of EVM, of 95:th percentile value,
of origin offset suppression and of frequency
error with synchronization to midamble

Carrier power versus time

« CPW Carrier power Measurement of carrier power

e PVT Power versus time Measurement of carrier power versus time
with synchronization to midamble

Spectral characteristics

e MOD Spectrum due to modulation Measurement of spectrum due to modulation
* TRA  Spectrum due to transients Measurement of spectrum due to transients
e SPU Spurious Measurement of spurious

Limit values can be defined for each individual measurement. Some basic limit values are predefined
and can be changed or supplemented by other limit values.

In the PVT and MOD measurement modes, the limit values depend on the measured power of the
device. An arbitrary midamble can be defined for GMSK and EDGE (8-PSK). These measurements are
preceded by reference measurements to furnish the correct level setting as required by the standard.

The PFE and PVT measurement modes require a time reference to the midamble (TSC 0 to 7). The IF
signal is digitized, demodulated and processed (IQ mode) for these measurements.
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Firmware application FS-K5 FS-K5

The sections below contain basic information on the main procedures, settings and messages of the
device. The descriptions of the measurements in Chapter 2 contain more detailed information specific
to the various modes of measurement. The background information in the sections entitled "Additional
information" in Chapter 2 is supplementary in nature and not necessary for normal operation. This
information merely explains in more detail the internal settings and procedures. Chapter 3 describes the
application’s remote-control commands. The relevant commands also accompany each description of a
softkey.

Installing the FS-K5 firmware application

When shipped ex works, the FS-K5 firmware application is preinstalled and enabled and can be used
right away.

When shipped separately, the FS-K5 firmware application is accompanied by the latest version of the
instructions for installation and enabling.

Starting the application

Press the GSM-MS hotkey to start the GSM MS, FS-K5 application. The GSM-MS mode is now active,
the GSM-MS hotkey has a green background.

Set triggering by switching to the GSM trigger mode (See "Trigger options"); the level versus time over
approx. 9 slots is displayed. No measurement is active.

In order to simplify the procedure for working alternately with the analyzer and GSM-MS modes, the
principal parameters are maintained each time you change from one mode to the other:

e Center frequency (CENTER)

*  Frequency offset (FREQUENCY OFFSET)

* Reference level (REF LEVEL)

» Reference level offset (REF LEVEL OFFSET)

«  Attenuation value (RF ATTEN)"

* Mode of attenuation (RF ATTEN AUTO/MANUAL)

» Attenuation value of electronic attenuator (EL ATTEN)
»  Electronic attenuator on/off (EL ATTEN OFF)l

e Setting of electronic attenuator (EL ATTEN AUTO/MANUAL)
* Input impedance (RF INPUT 50 Q/75 Q)

* Sweep counter (SWEEP COUNT = NO. OF BURSTS)
e Trigger (TRIGGER; see "Trigger options")

l) only with RF ATTEN AUTO: If the GSM application is activated, the attenuation is automatically reduced so that the
mixer level is at the maximum ( -10dBm). When the GSM application is exited, this modification is cancelled (mixer level
maximum -30 dBm).
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FS-K5 Firmware application FS-K5
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Figure 1-2 Start screen in GSM-MS mode

If the display does not update when you activate the GSM-MS mode (screen frozen), check the
frequency, reduce external or internal attenuation or increase the level, or switch to an external trigger.

The application’s general settings

The GENERAL SETTINGS menu contains the functions for setting the basic parameters needed in
order to perform measurements.

All the parameters you cannot change in this menu can be controlled by means of the keys on the basic
unit.

You cannot always change all the parameters for specific measurements. Availability is detailed in the
descriptions of the individual measurements.

Measuring with the application

Once you exit the GENERAL SETTINGS menu (PREV or GSM-MS), you can start all measurements by
pressing the appropriate softkey in the GSM MS menu.
The PVT, MOD and TRA measurements offer a choice of modes: you can start and parameterize these
modes in the submenu of the measurement you select.

The measurements of the FS-K5 are divided into 2 classes:
Measurements with and without preceding reference measurements.

The purpose of the reference measurement — depending on the measurement selected — is to ascertain
the current signal level as a reference for the subsequent (main) measurement.

This applies to all relative measurements (PVT and MOD) that require a reference value. A warning is
issued at the end of the measurement if the measured signal level is below a minimum value or above a
maximum value.

Reference measurement is not automatic: you must start it manually (START REF MEAS).
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Aborting a measurement

In manual mode you can always abort a measurement in progress.

You can do so either by pressing the softkey with which you start the measurement, or in a special
dialog box where you are prompted for confirmation of your intention.

To start another measurement you always have to abort the measurement in progress.

Aborts take place without further warning.

In remote-control mode the ABORt command can be sent to stop a measurement in progress (see the
manual on IEC/IEEE bus control).

Results of measurements

Table 1-3 Results of measurements
Measurement Result Limit Line Table Curve
PFE Phase error ‘peak’ and ‘RMS’; None None X
frequency error in ‘Hz'. Phase error
MAC EVM ‘Peak’ and ‘RMS’; None None X
Origin Offset Suppression EVM per symbol
95:th percentile
frequency error in ‘Hz'.
CPW PASSED / MARGIN/ FAILED | ypper & lower limit lines | None X
Carrier power
PVT PASSED / MARGIN / FAILED Upper & lower limit lines | None X
Carrier Power Carrier power
MOD PASSED / MARGIN / FAILED Upper limit line X
Frequency sweep Freguency sweep
MOD PASSED / MARGIN / FAILED Upper limit line One level value Compressed
List and one limit value | frequency sweep
per frequency value [ while measurement
is in progress
TRA PASSED / MARGIN / FAILED Upper limit line X
Frequency sweep
TRA PASSED / MARGIN / FAILED Upper limit line One level value Compressed
List and one limit value | frequency sweep
per frequency value | while measurement
is in progress
SPU PASSED / MARGIN / FAILED Upper limit line X
Frequency sweep

Each measured value is assigned to one of the following quality classes:

» PASSED Best quality level Measured values inside the tolerance window

e MARGIN : Values inside the limit, but above the tolerance margin
(= MARGIN, user-definable)

e FAILED poorest quality level Values outside limit

Overall assessment of the measurement is shown along with the assessments of the individual
measured values. The worst evaluation is dominant.
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Exiting the application

You exit the FS-K5 application by pressing a hotkey to call another operating mode, for example by
pressing the SPECTRUM hotkey to call the ANALYZER mode. The GSM-MS mode is no longer active,
the GSM-MS hotkey has a grey background, the newly selected mode is active and its hotkey has a
green background.

In order to simplify the procedure for working alternately with the Analyzer and GSM-MS modes, the
principal parameters of the GSM-MS measurement active at the time of the changeover are maintained
in the new mode:

Center frequency (CENTER)

Frequency offset (FREQUENCY OFFSET)

Reference level (REF LEVEL)

Reference level offset (REF LEVEL OFFSET)

Attenuation value (RF ATTEN)!

Mode of attenuation (RF ATTEN AUTO/MANUAL)
Attenuation value of electronic attenuator (EL ATTEN)
Electronic attenuator on/off (EL ATTEN OFF)!

Setting of electronic attenuator (EL ATTEN AUTO/MANUAL)
Input impedance (RF INPUT 50 Q/75 Q)

Sweep counter (SWEEP COUNT = NO. OF BURSTYS)
Trigger (TRIGGER; see "Trigger options")

Trigger polarity (POLARITY POS/NEG)

Trigger offset of trigger active in GSM-MS (TRIGGER OFFSET)
Resolution bandwidth 2 (RBW)

Video bandwidth 2 (VBW)

Sweep time 2 (SWEEP TIME)

1y only with RF ATTEN AUTO: If the GSM application is activated, the attenuation is automatically reduced so that the
mixer level is at the maximum (max. —10 dBm). When the GSM application is exited, this modification is cancelled (mixer
level max. =30 dBm).

2)  For CPW, MOD, TRA and SPU measurements only
These values cannot be transferred exactly in the case of the PFE and PVT measurements.
The values set for PFE and PVT are as follows:

PFE PVT
RBW: 300 kHz 300 kHz
VBW: 1 MHz 3 MHz
SWT: 542.75us 801.25us
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Trigger options

The measurements in the GSM-MS mode can be triggered with the IF power trigger, the external
trigger, or with free run (automatic only, cannot be selected manually).

When you call the GSM-MS mode, the trigger changes from the currently active selection to a GSM
trigger mode. This automatically selects a suitable trigger.

Table 1-4 Trigger options

Trigger setting before the GSM-MS GSM trigger
mode is called

IF power IF power
Extern External
Other trigger IF power,

The message: "IF Power Trigger active! draws your attention to the change

The IF power and/or external trigger settings are not always possible or useful in all measurements, so
in some cases the FREE RUN trigger is selected automatically. The table below shows the triggers
used for the various measurements and the GSM trigger mode selected.

Table 1-5 Trigger settings in GSM trigger mode

Measurem | Possible trigger(s) Trigger used when

ent trigger mode = Extern trigger mode = IF Power
PFE External / Free Run External Free Run

CPW External / IF Power External IF Power

PVT External / Free Run External Free Run

MOD External / IF Power External IF Power

TRA Free Run Free Run Free Run

SPU Free Run Free Run Free Run

The level of the IF Power trigger can be set manually.
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Trigger and time references
You can set a trigger offset for the external trigger and for the IF POWER trigger. These values are
stored in the GSM-MS. Each time you change triggers, the relevant trigger offset value is also set.

The timeslot of the TDMA burst to be measured in the PFE, PVT, MOD and CPW measuring modes is
defined in the ETSI specifications.

In the PFE and PVT measuring modes, correct timing of the timeslot is ensured by synchronization to
the midamble.

In the MOD and CPW measuring modes, the timing of the timeslot has to be set manually.
You perform this manual setting in the GENERAL SETTINGS menu by adjusting the trigger offset of the
selected trigger until the TDMA burst is positioned inside the mask.

Limit-value lines

TRIGGER OFFSET FBW 1 MHz

-25.7V5 ps #1BW 1 IHz REF LEUEL

Ref & dBm #Att Z@ dB SHT 888 ps

10 | IMTIT CHEDE EQlr EXTERHAL
' LIHE TRGUG  FATL ATTEH

TRG

1 8a
AVG

. ——4 Setting the TRIGGER|OFFSET V

EXT

o TRIGGER
IF POUER
L -
mﬂr#Mxﬂﬂuw
-50
| 1

Center 1 GHz 80 pss HO. OF |

#I [— - - BUR
|_SPECTRUI | | EESIEE | SCREEH B s Rl
Figure 1-3 Trigger setting in GENERAL SETTINGS menu

Two values are computed: trigger offset and GSM trigger offset.
Trigger offset Time between trigger and start of display.
GSM trigger offset Time between trigger and start of slot.

The value of the GSM trigger offset, in other words the time between the trigger and the start of the slot,
is needed for remote control. This time is displayed when you exit the GENERAL SETTINGS menu.

Trigger Offset betuszen
external Trigger and ‘begin of slot”®:
85.75 ps
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Figure 1-4 Trigger shows the trigger and time references used in the GSM firmware.
) Sweep time (SWT) -
time slot = 156.25 symbols = 576.92us
active part =148 symbols =546.46us
8PSK bit§ 12,375 9 174 78 174 9 12,375
GMSK bits| 4,125 | 3 58 26 58 3 | 4,125
15231us | 11,077us 214,154us 96us 214,154us 11,077us | 15231us
4128 tail Training tall 4125
s,g,rﬂjus symbbls 57 encrypted symbols S Sequence S 57 encrypted symbols symbols sﬁrﬁgs
Start of useful part o -
wror| e 2
5 et z 5
@ o
8 < [ 559,846us S
gl I Sit.tme/2=288.46s . E]
2D I SI.tme=576.92 us | >
g =
2 >
=
. 17.07
B useful duration (part)= 147 symbols = 542.769us s
Trigger — ] —
Offset Start, first Bit trans. E:gfu Ilat?itt
< > useful bit 13/14
» GSM _
~Trigger offset ~
Symbol 0 Symbol 1
e T T T ¢ 1
\0.25 0.5 0.75
0 1
Times are referenced to first sampling value of a symbol. This must be taken
into account, because useful part starts at the MIDDLE of the 1st tail symbol
Figure 1-4 Trigger and time references
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Possible errors and difficulties during measurement

The three main sources of error in GSM measurement are described below:

. No carrier signal

Causes: Wrong working frequency (ARFCN), slow frequency hopping active, test line defective or wrong
attenuation, wrong reference level

Effects: Reference Inadequate power is measured (e.g. average measurement with slow
measurement: frequency hopping), measurement issues warning.

Sweep stops (measurements with midamble synchronization), warning
message: Sync not found

Sweep stops (measurements with IF Power trigger)

Main measurement: | Sweep stops with midamble synchronization active (PFE, PVT) or IF
Power trigger in use. Sweep resumes when signal is restored.

Remedy: - Select correct frequency (FREQ ...)

- Deactivate slow frequency hopping (see "Measurements with slow frequency
hopping" in the descriptions of the individual measurements)

- Set correct external attenuation (GENERAL SETTINGS\EXT ATTEN)
- Set correct reference level (GENERAL SETTINGS \REF LEVEL ...)

. No trigger
Effects: All triggered measurements: sweep stops. This is not immediately apparent on screen.
Remedy: - Change trigger

- IF Power trigger: reduce level of IF power trigger

reduce external attenuation

increase signal level

. Burst not found/Sync not found

Causes: Dummy burst, slow frequency hopping active, wrong midamble, wrong modulation type
Effects: Sweep stops (measurements with midamble synchronization)
Remedy: Necessary only if measurement does not run, otherwise measurement is possible

- Check the modulation type
- Check the midamble
- Deactivate slow frequency hopping
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Messages in GSM MS mode

All the messages explained below remain on screen only for as long as is absolutely necessary. They
are cleared automatically three seconds after the reason why they were issued no longer applies. You
can close any box with an 'OK button’ by pressing ENTER.

You can continue to use softkeys, keys and hotkeys while a message box is displayed on screen.

If a message box includes an '"ABORT’ key, you can abort the action in progress by pressing ENTER.

Message

Explanation

G=M LIST NMEAS

- Indicates that list measurement (MOD or TRA) is in
progress

- Abort possible

» If this message remains in view and no progress in the
trace is apparent on the screen, measurement might be
waiting for a trigger.

G2 MOD LIST

MEAR=

- List measurement aborted by user

- Values obtained during this measurement are ignored

in progress

- Reference measurement for PVT or MOD measurement
in progress

- Abort possible

» If this message remains in view and no progress in the
trace is apparent on the screen, measurement might be
waiting for a trigger.

=M PUT REF MEAS

- Reference measurement aborted by user

- Values obtained during this measurement are ignored

IF Power Trigger actiwve! |

- When the GSM MS software is activated, this message is
displayed to show that the IF Power trigger has been
activated by default.

» See "Trigger and time references”.

FEF LEUEL too hight

‘ signal pouwer = -9.34 dBm. ‘
DECREASE REF LEVEL to -5.34 dBm!

- Indicates that the power measured in reference
measurement does not correspond to the setting for the
reference level (reference level is too high).

» Reduce the reference level to approx. the value given in the
message so that the reference level is about 3 dB higher
than the actual power.
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Messages in GSM MS mode

Message

Explanation

REF LEVEL too lowt

‘ Signal pouwer = -A.35 dBm. ‘
IMCRERSE REF LELEL to 2.585 dBEm*

- Indicates that the power measured in reference
measurement does not correspond to the setting for the
reference level (reference level is too low).

» Increase the reference level to approx. the value given in
the message so that the reference level is about 3 dB
higher than the actual power .

BURST FIMD alwaus OH
in this wersion

- Indicates that the BURST FIND function is always on in
this version (see DEMOD SETTINGS).

HOTE
SYHC FIND alwaus OH
in this wersion

- Indicates that the SYNC FIND function is always on in
this version (see DEMOD SETTINGS).

external Trigger and ‘begin of slot”:
B.08 ps

Trigaer Offset betusen ‘

- Indicates the current setting for the time between the
trigger (external) and the start of the slot.

» See "Trigger and time references”

._______u______._____________________._____|
Trigger Offset betusen
IF Pouwer Trigger and ‘begin of slot”®:
B.08 ps

- Indicates the current setting for the time between the
trigger (IF Power) and the start of the slot

» See "Trigger and time references”

LINIT LIME ERFOR

Ho ar
wrong limit line or
limit checks disabled on TRACE 1.

1141.1515.44
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- Indicates that an expected limit line was not found or is
incorrect

» Use the RESTORE GSM LIMITS softkey to restore the
original GSM MS limit lines, correct the limit line or switch
on the Limit Checks on TRACE 1.
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FS-K5 The GSM-MS Hotkey

2 Measurements with Application Firmware FS-K5
(GSM Mobile Station Tests)

The following measurements are possible with the FS-K5 application firmware

« PFE Phase-frequency error Measurement of phase and frequency error
with synchronization to midamble
e MAC Modulation Accuracy Measurement of EVM, of 95:th percentile value,

origin offset suppression and of frequency error
with synchronization to midamble

e CPW ofCarrier power Measurement of carrier power

e PVT  Power versus time Measurement of carrier power versus time
with synchronization to midamble

e MOD Modulation spectrum Measurement of spectrum due to modulation

e TRA Transient spectrum Measurement of spectrum due to transients

e SPU Spurious Measurement of spurious

Midamble: A standard midamble or an user defined midamble can be selected.

The GSM-MS Hotkey

Pressing the GSM-MS hotkey calls the application. A menu compliant with the applicable standards is
displayed, with a measurement assigned to each softkey. The GENERAL SETTINGS and DEMOD
SETTINGS contain the functions for setting default values.

There are two situations in which the GSM-MS hotkey can be pressed:
1) The GSM-MS mode is not active, the GSM-MS hotkey has a grey background:

» Pressing the GSM-MS hotkey starts the GSM-MS application and opens the main menu of
the FS-K5.

At the same time the display changes to Zero Span and the trigger changes to the GSM
trigger.

2) The GSM-MS mode is active, the GSM-MS hotkey has a green background:

Most of the keys of the device are operational, so you can exit the GSM-MS menu by
pressing a key. The GSM-MS mode remains active. Press the GSM-MS hotkey to return to
the GSM-MS main menu.

» Pressing the GSM-MS hotkey opens the FS-K5 main menu.
The measurements continue. All user-modified parameter settings are retained.

[ Analyzer Mode j
Exit the Start the
T h Application L Application

(CEcew]  cswwsvo )

Return to
¢ Main Menu

»

gt

Figure 2-1 Starting and exiting the application
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Menu Overview

GSM-M

Figure 2-2

e
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GENERAL >
SETTINGS Jg|
DEMOD g
SETTINGS J§ | SELECT
MIDAMBLE
PHASE/FREQ || MODULATION
ERROR ACCURACY | 1) SET USER
MIDAMBLE
CARRIER
POWER >
VS TIME FULL
BURST
MODULATION
wecros, > [ |
TRANSIENT
START
SPECTRUMJY LIST Fél_DLér\EJG
SPURIOUS LIST Top
RESULTS HIGH RESOL
PAGE
up MODULATION
8PSK
PAGE
START
LIST
LIST START
RESULTS REF MEAS
START
REF MEAS

Overview of menus

REF LEVEL

EXTERNAL
ATTEN

RF ATTEN
MANUAL

RF ATTEN
AUTO

TRIGGER
OFFSET

TRIGGER
EXTERN

NO. OF
BURSTS

1) only available for selection DEMOD SETTINGS
MODULATION = 8PSK
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Selecting default settings

External reference frequency

Depending on whether or not the mobile station can be set to a service mode or whether another device
(CMD, CMU) "calls" the mobile, it may be necessary to synchronize the reference frequencies of the
devices in use.

This is particularly important before measuring the phase/frequency error or the carrier power.

The procedure for switching to an external reference frequency is the same as in the basic FSP unit.

SETUP menu:
REFERENCE Press the REFERENCE INT / EXT softkey to toggle between the internal and
INT g EXT the external reference sources.
@ Notes: If you toggle to external reference and the reference signal is

not present, the word "EXREF" is displayed to indicate that
synchronization has not been achieved.

When switching to the internal reference, it is important to
ensure that the external reference signal has been
disconnected, in order to avoid undesirable interaction with the
internal reference signal.

IEC/IEEE bus command: ROSC: SOUR | NT

GENERAL SETTINGS menu

GSM MS menu

GENERAL | ] Pressing the GENERAL SETTINGS softkey opens a submenu for
SETTINGg® REF LEVEL setting the major parameters of the GSM mobile station tests
application.
EXTERNAL
ATTEN When you open this menu the burst mask is displayed, offering
graphic support for setting the reference level and the trigger offset.
'T’\/'T&Uﬂ“ The burst mask corresponds to the PVT limit lines. In order for
measurement to be correct, the GSM signal burst must be
RE ATTEN positioned between these lines (see Figure 2-3 and the descriptions
AUTO of the REF LEVEL and TRIGGER OFFSET softkeys).
TRIGGER This submenu offers the only opportunity of setting the reference
OFFSET level (REF LEVEL) and the trigger settings for the application with
TRIGGER graphic support.
EXTERN
TRIGGER
IF POWER
NO. OF
BURSTS

1141.1515.44 2.3 E-2



Selecting default settings FS-K5

18a
AvG

Limit-value lines

TRIGGER OFFSET REU 1 IHz
-25.75 ps «UBK 1 MHz REF LEVEL
Fef & dBm *Att Z@ dB SHT 808 ps
L5 | AT T CHEDE EQlir ExTER““L
LIhe tRaule  Fall ATTEN
i __ _ g
r Setting the REF LEVEL ) ThG
10
— Setting the I/
20 _4 FRIGEGER OFFHET fF STTEH
A 1
J A

EXT

= TRIGGER
IF POMER
70

gy s slfyang

- c0
|

Center 1 GHz 80 pss HO. OF |

Figure 2-3

REF LEVEL

EXTERNAL
ATTEN
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Setting trigger offset and reference level with graphic support

Press the REF LEVEL softkey to activate input of the reference level.

You can adjust the reference level graphically by turning the spinwheel so that the
useful part of the burst is between the two horizontal limit lines.

Graphic adjustment takes into account the fact that the reference level must be
approx. 3 dB higher than the power of the mobile station. This is the reason why the
burst mask is 3 dB below the reference level. This protects the analyzer against
overload.

In all other respects the effect of the softkey is the same as that of the REF LEVEL in
the AMPT menu of the FSP in the Analyzer mode.

IEC/IEEE bus command DI SP: TRAC2: Y: RLEV -130dBm to 30dBm

Press the EXTERNAL ATTEN softkey to activate input of external attenuation.

The attenuation is taken into account when the level reading is corrected. All
measured levels and the gradations on the Y axis of the measured-value diagram are
shifted by the selected correction value.

The effect of the softkey is the same as that of entering a level offset with the REF
LEVEL OFFSET softkey in the AMPT menu of the FSP in the Analyzer mode.

IEC/IEEE bus command DI SP: TRAC2: Y: RLEV: OFFS <num val ue>

2.4 E-2



FS-K5

Selecting default settings

RF ATTEN
MANUAL

RF ATTEN
AUTO

TRIGGER
OFFSET

1141.1515.44

Press the RF ATTEN MANUAL softkey to activate input of internal attenuation. The
automatic coupling of attenuation and reference level is cancelled.

The effect of the softkey is the same as that of the RF ATTEN MANUAL softkey in
the AMPT menu of the FSP in the Analyzer mode.

Use the keypad of the FSP to set the internal attenuation to 0 dB. For safety reasons,
you cannot use the spinwheel for this setting.

The maximum direct voltage for FSP3 and FSP7 is 50 V,
maximum power is 1 W (£ 30 dBm) at > 10 dB attenuation.

The maximum direct voltage for FSP13 and FSP30 is 0 V,
maximum power is 1 W (£ 30 dBm) at > 10 dB attenuation.

Warning:

IEC/IEEE bus command | NP: ATT O to 70/ 75dB (without/with FSP-B25)

Press the RF ATTEN AUTO softkey to switch on automatic coupling of attenuation
and reference level.

The effect of the softkey is the same as that of the RF ATTEN AUTO softkey in the
AMPT menu of the FSP in the Analyzer mode, except for the fact that the wanted
mixer level is not -30 dBm but -10 dBm.

IEC/IEEE bus command | NPut <1>: ATTenuat i on: AUTO ON

Press the TRIGGER OFFSET softkey to activate input of the trigger offset (time
between trigger and start of display).

You can adjust the trigger offset graphically by turning the spinwheel so that the burst
is within the vertical limit lines (see Figure 2-3).

A trigger-offset value is saved for the external GSM trigger and another for the GSM
trigger IF Power. This means:

When GSM-Trigger Extern is active, you can press the TRIGGER OFFSET softkey
to set the offset of the external trigger.

When GSM-Trigger IF Power is active, you can press the TRIGGER OFFSET
softkey to set the offset of the IF Power trigger.

When you change the trigger, the offset belonging to the trigger is activated at the
same time.

When you exit the trigger-offset function, a status window appears showing the GSM
trigger offset (time between trigger and start of slot) needed for remote control. The
time references are described in Chapter 1, "Trigger options".

Trigger Offset betueen
external Trigger and ‘begin of slaot’:
A.00 p=

Trigger Offset betusen
IF Pouer Trigger and ‘begin of slot”:
A.08 ps
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TRIGGER
EXTERN

TRIGGER
IF POWER

NO. OF
BURSTS

1141.1515.44

Note: The values determined here for the GSM trigger offset must be specified in
remote-control mode for correct synchronization with  the
TRI Gger [ : SEQuence] : SYNChr oni ze: ADJust : EXTer nal or

TRI Gger [ : SEQuence] : SYNChr oni ze: ADJust : | FPower commands.

IEC/IEEE bus command-- (the GSM trigger offset nust be specified
in renote-control node)

Press the TRIGGER EXTERN softkey to switch on the external GSM trigger.

Triggering is either by an external trigger (PFE, CPW, PVT, MOD) or by a free-
running trigger (TRA, SPU), see Chapter 1, "Trigger options".

When the external trigger is used triggering is by a TTL signal at the EXT
TRIGGER/GATE input at the rear of the device.

Note: In remote-control mode the GSM trigger offset has to be entered at the

same time as the GSM trigger is selected.

IEC/IEEE bus command  TRI G SYNC: ADJ: EXT -460us to 100s

Press the TRIGGER IF POWER softkey to switch on the IF Power GSM trigger and
activates the input for the IF trigger level.

Triggering is either by the IF Power trigger (CPW, MOD) or by a free-running trigger
(PFE, PVT, TRA, SPU), see Chapter 1, "Trigger options".

When the IF Power trigger is used, triggering is by signals in a bandwidth of approx.
5 MHz around the center frequency, where they exceed an adjustable level value.

To this end, the FSP employs a level detector on the second intermediate frequency.
This threshold can be adjusted and is preset to approx. -20 dBm of the level at the
input connector (for detailed description see manual of basic instrument).

The bandwidth on the intermediate frequency is 10 MHz. Triggering occurs when the
trigger threshold is exceeded within 5 MHz of the defined frequency (= start
frequency in frequency sweep).

Note: In remote-control mode the GSM trigger offset has to be entered at the

same time as the GSM trigger is selected.

IEC/IEEE bus command TRI G SYNC: ADJ: | FP -460us to 100s

Press the NO. OF BURSTS softkey to activate input of the number of bursts to be
taken into account in calculation.

The effect of the softkey is the same as that of the SWEEP COUNT softkey in the
SWEEP menu of the FSP in the Analyzer mode.

IEC/IEEE bus command SENS: SWEep: COUNt 0 to 32767
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DEMOD SETTINGS menu

GSM MS menu:
DEMOD »  SELecT Pre;sing the DEMOD SETTINGS softkey opens a submenu for
SETTING MIDAMBLE setting the major parameters of the demodulator in the GSM MS
application.
SET USER .
MIDAMBLE These parameters cannot be set in the Analyzer mode of the FSP.
BURST FIND
SYNC FIND
MODULATION
GNISKl  8PSK

SELECT
MIDAMBL

Press the SELECT MIDAMBLE softkey to open a picklist for selecting the
midamble.

Use this softkey to specify the midamble to be used for GSM measurements
with demodulation (PFE and PVT).

The user has a choice of 8 standard training sequences or an user defined
training sequence (TSC_USER).

M DAMBLE

TSC 0

« TSC 1
TSC 2
TSC 3
TSC 4
TSC 5
TSC 6
TSC 7
TSC_USER

TSC bit pattern for GMSK

NAME PATTERN (Bit no.: 61 - 86) HexCode

TSC 0O 00 1001 0111 0000 1000 1001 0111 x0970897
TSC 1 00 1011 0111 0111 1000 1011 0111 x0b778b7
TSC 2 01 0000 1110 1110 1001 0000 1110 x10ee90e
TSC_3 01 0001 1110 1101 0001 0001 1110 x1lledlle
TSC 4 00 0110 1011 1001 0000 0110 1011 x06b906b
TSC 5 01 0011 1010 1100 0001 0011 1010 x13acl3a
TSC_6 10 1001 1111 0110 0010 1001 1111 x29f 629f
TSC 7 11 1011 1100 0100 1011 1011 1100 x3bc4bbc
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SET USER
MIDAMBL

1141.1515.44

TSC bit pattern for EDGE

NAME PATTERN (Bit no.: 61 - 86)

TSQO 001001 111001001111 001111111111 001001001001 111001001001
111001001111 001111111111

TSCL 001001 111001111111 001111111111 001111111111 111001001001
111001111111 001111111111

TSC2 001111 001001001001 111111111001 111111111001 111001001111
001001001001 111111111001

TSC3 001111 001001001111 111111111001 111111001111 001001001111
001001001111 111111111001

TSCA 001001 001111111001 111001111111 111001001111 001001001001
001111111001 111001111111

TSC5 001111 001001111111 111001111001 111111001001 001001001111
001001111111 111001111001

TSC6 111001 111001001111 1112111111111 001111111001 001001111001
111001001111 111111111111

TSC7 111111 111001111111 111111001001 001111001001 111001111111
111001111111 111111001001

The bit pattern for EDGE results from the symbol pattern for EDGE using the

following transformation:
SYMBOL PATTERN

0 111
011
010
000
001
101
100
110

~NOoO O WNPRE

IEC/IEEE bus command CONFi gure: CHANnel : TSC 0...7 | USER

The SET USER MIDAMBLE softkey activates the input of an user specific
midamble.

The midamble is entered bit by bit (GMSK: 1bit/symbol, 8PSK: 3 bits/symbol).
The only admissable values are 1 and 0. Values other than 0 or 1 are setto 1.

Input fields that are not completely filled are filled with 0, inputs that are too long
are cut off. If this is the case, a message appearsthat has to be confirmed by
means of ENTER.

The midamble for EDGE (8PSK) is entered in two successive fields. The first 40
bits are entered in the first field, the remaining 38 bits in the second field . If the
input of data intp the second field is aborted by means of ESC/CANCEL, the
data in the first field are nevertheless accepted by the instrument.

The user midamble is stored separately for each modulation type. It is set to O
only when the instrument is switched off or when PRESET is activated.

IEC/IEEE bus command CONFi gur e: CHANnel : TSC: USER <stri ng>
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BURST FIND

SYNC FIND

MODULATION
GMSK 8P

1141.1515.44

Press the BURST FIND softkey to see whether the BURST FIND mode is
active.

When this mode is active, the GSM MS measurement software presumes that a
burst has been found. A burst is considered found when the burst level is
greater than half of the maximum burst level in a frame.

The burst length must moreover be between 140 and 170 symbols.

The BURST FIND mode is always active. A message box brings this to the
user’s attention.

BURST FIMD alwaus OH
in this wersion

IEC/IEEE bus command -

Press the SYNC FIND softkey to see whether the SYNC FIND mode is active.

When this mode is active, the GSM MS measurement software presumes that
the midamble found corresponds to the preset TSC.

The SYNC FIND mode is always active. A message box brings this to the user’s
attention.

HOTE
SYHC FIND alwaus OH
in this wersion

IEC/IEEE bus command -

The MODULATION GMSK / 8PSK softkey selects the modulation type. The limit
lines are adapted to the selected modulation type upon switchover.

IEC/IEEE bus command CONFi gur e: MTYPe GVBK | EDGE
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Restoring the limit lines —-RESTORE GSM LINES softkey

LINES menu

RESTORE
GSM LINE

1141.1515.44

Press the RESTORE GSM LINES softkey to reset all the limit lines of the GSM
MS application to their default values.

This softkey appears in the LINES menu of the FSP as soon as the GSM-MS
application is enabled.

Users have the option of adjusting the limit lines to suit their purposes. These
custom settings are retained in a preset. They are not overwritten until the user
explicitly presses the RESTORE GSM LINES softkey.

User-defined limit lines can be protected against being overwritten when the
RESTORE GSM LINES softkey is pressed by assigning them names other than
those of the GSM MS limit lines.

IEC/IEEE bus command CONFi gur e: RESTor e
Note: In remote-control mode the names of the limit lines are predefined

and cannot be changed. Users must assign the limit lines these
names before using them:

Example:
CALCul atel: LIMt 1: NAME ' PVTU G

wher e PVT = measurenent (PVT / CPW/ MOD / TRA)
U = Upper linmit line (Upper / Lower)
_G = nodul ation type (GWSK / EDCE)
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Selecting default settings

Setting the transmit channel

The operating frequency is defined - as usual in FSP — by pressing the FREQ key.

FREQ

1141.1515.44

Press the FREQ key to open the box for manual input of the center frequency.

IEC/IEEE bus command FREQ CENT 100MHz

The relationships between channel number and frequency as specified in the
standards are shown below.

Table 2-1 Relationship between frequencies and channels

P-GSM 900 FI(n) = 890 + 0.2*n 1< n< 124 Fu(n) = FI(n) + 45
E-GSM 900 FI(n) = 890 + 0.2*n 0< n< 124 Fu(n) = FI(n) + 45
FI(n) = 890 + 0.2*(n-1024) 975< n< 1023
R-GSM 900 FI(n) = 890 + 0.2*n 0<n<124 Fu(n) = FI(n) + 45
Fl(n) = 890 + 0.2*(n-1024) 955 <n <1023
DCS 1 800 Fl(n) = 1710.2 + 0.2*(n-512) 512< n< 885 Fu(n) = Fl(n) + 95
PCS 1 900 Fl(n) = 1850.2 + .2*(n-512) 512< n< 810 Fu(n) = FI(n) + 80
P-GSM 900 890.2MHz 914.8MHz | FREQ
1 124 | ARFCN
E-GSM 900 880.2MHz 889.8 890  890.2 914.8MHz | FREQ
975 1023 0 1 124 ARECN
R-GSM 900 876.2MHz 889.8 890  890.2 914.8MHz | FREQ
955 1023 0 1 124 ARFCN
DCS 1800 1710.2MHz 1784.8MHz | FREQ
512 885 ARFCN
PCS 1900 1850.2MHz 1909.8MHz | FREQ
512 810 ARFCN
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Measurement of modulation accuracy of EDGE signals

The modulation accuracy of 8PSK modulated signals is characterized by the following quantities:

Error vector magnitude (EVM)

Origin offset suppression

95" percentile

Frequency error

The error vector magnitude is the magnitude of the error vector that
links the measured | and Q values at the complex level to the ideal |
and Q values at the decision points.

During the measurement the EVM of each of the 142 stipulated
symbols of a normal burst is determined, displayed and compared to
the limit values according to GSM 05.05 and GSM 11.21.

The RMS value and the peak EVM are evaluated.

The origin offset suppression or the 1Q offset is indicated as a measure
of carrier suppression. According to the standard this value is given in
dB.

The 95:th-percentile is the statistical value that describes how many
EVM values are below a specific EVM limit.

The frequency error is the difference between the measured
frequencies from the expected frequencies. The frequency error is
computed from the phase of the symbols in accordance with the
standards; this frequency error is also displayed.

Requirements for the measuring signal

» Atleast one slot must be active and isolated, because this is the only way of reliably detecting a
burst (irrespective of edge steepness)
* Sync sequence must be present in the timeslot to be measured

Quick reference guide

Without explaining them, the quick reference guide presents the settings required for measurement in a
practical sequence. The precondition for the procedure as described here is that the presets are

activated (PRESET key) before

the procedure starts.

Setting

Operation

Set frequency

FREQ key

Start application

GSM-MS hotkey

Select modulation type 8PSK

Softkey DEMOD SETTINGS
Softkey MODULATION 8PSK

Set midamble
Default: TSCO

DEMOD SETTINGS softkey
SELECT MIDAMBLE softkey

Select GSM trigger
Default: IF Power

TRIGGER EXTERN or IF POWER softkey

Fine-tune level to within approx. 3 dB

REF LEVEL softkey
- Position burst in mask

Start measurement

Hotkey PREV
Softkey MODUALTION ACCURACY

1141.1515.44
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Measurement of modulation accuracy of EDGE signhals

Measurement

GSM MS menu

MODULATION
ACCURAC

1141.1515.44

The MODULATION ACCURACY softkey starts the measurement of the modulation
accuracy in accordance with the standard (see Figure 2-4).

The overview of the numeric modulation errors is shown on the screen. The error is
calculated over the 147 useful bits without tail bits (ie over 142 symbols).

The EMV value of each symbol is calculated and displayed as trace. The following
values are then calculated and displayed:

PEAK HLD:
PEAK AVG:

RMS HLD:
RMS AVG:
FREQ HLD:
FREQ AVG:
OOS HLD:
OO0S AVG:
PERC HLD:

PERC AVG:

Peak value of the EVM, calculated over 142 bits * NO OF BURST.

Average of the PEAK HLD value across the number of bursts
defined by NO OF BURSTS.

Maximum value of the RMS value of EVM, calculated over 142 bits
* NO OF BURSTS.

Average of the RMS HLD value across the number of bursts
defined by NO OF BURSTS.

Peak value of the magnitude of the frequency error, calculated over
142 bits * NO OF BURSTS.

Average of the frequency error across the number of bursts defined
by NO OF BURSTS.

Peak value of the Origin Offset Suppression, calculated over 142
bits * NO OF BURSTS.

Average of the Origin Offset Suppression HLD value across the
number of bursts defined by NO OF BURSTS.

Peak value of the 95:th percentile value, calculated over 142 bits *
NO OF BURSTS.

Average of the PERC HLD value across the number of bursts
defined by NO OF BURSTS.

These readings can be switched on and off in MEAS / TIME DOM POWER.

The EVM value versus time within the 142 bits of the normal burst is shown in the
measuring window. Three traces are displayed simultaneously:

Trace No. 1: Clear Write; Trace No. 2: Max Hold; Trace No. 3: Min Hold

The midamble selected in DEMOD SETTINGS / SELECT MIDAMBLE is used for
synchronization.

IEC/IEEE bus commands

Result queries:

| NSTrunent [ : SELect] MGSM

CONFi gur e: MI'YPe EDGE

CONFi gur e: BURSt : MACCur acy|[ : | MMedi at €]
SWEep: COUNt 20

I NI Ti ate: | Mvedi at e; *WAI

FETCh: BURSt : MACCur acy: RVS: AVERage?

FETCh: BURSt : MACCur acy: RMS: MAXi nmunf

FETCh: BURSt : MACCur acy: PEAK: AVERage?

FETCh: BURSt : MACCur acy: PEAK: MAXi munf
FETCh: BURSt : MACCur acy: OSUPr ess: AVERage?
FETCh: BURSt : MACCur acy: OSUPr ess: MAXi nunf?
FETCh: BURSt : MACCur acy: PERCent i | e: AVERage?
FETCh: BURSt : MACCur acy: PERCent i | e: MAXi munf
FETCh: BURSt : MACCur acy: FREQuency: AVERage?
FETCh: BURSt : MACCur acy: FREQuency: MAXi nunf
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SPECTRUM

1141.1515.44

Marker 1 [Té?iaa . GENERAL
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Figure 2-4 Measurement of Modulation Accuracy

Press the SPECTRUM hotkey to launch the Analyzer mode. The following
settings are changed automatically; all other settings are taken from the GSM
MS mode:

Span = ZERO SPAN

RBW = 300 kHz
Trigger = GSM trigger, i.e. IF Power, assuming IF-Power was set
External trigger, assuming Extern was set
IEC/IEEE bus command | NSTrunent [ : SELect] SANal yzer
2.14 E-2
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Test hints

Number of bursts to be measured - NO OF BURSTS

The default setting when you launch the application is NO OF BURSTS (= SWEEP COUNT) = 0.

This setting produces a floating average over every 10 bursts (see FSP manual). You can change NO
OF BURSTS if you want to measure across a different number of bursts (e.g. 200).

The settings for NO OF BURSTS / SWEEP COUNT apply to all measurements (they are not
measurement-specific, in other words).

You also have the option of using SINGLE or CONTINUOUS SWEEP MODE in the same way as in the
Analyzer mode.

Measuring with slow frequency hopping

This mode can be used to measure a mobile with slow frequency hopping, because errors are
computed only in the bursts in which the midamble was correctly recognized. When the carrier hops,
therefore, the only bursts measured are those whose frequency corresponds to the preset center
frequency.

1141.1515.44 2.15 E-2
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FS-K5

Additional information

MAC measurement requires a time reference to the midamble (TSC 0 to 7 or user midamble). The IF
signal is digitized, demodulated and processed (IQ mode) for this measurement.

Parameter Setting Note
MODE 1Q mode FS-K5-specific internal mode for
demodulation
SWEEP MODE CONT under local control
SINGLE under remote control
RBW Analog prefilter with 3 MHz
600 kHz filter
VBW - Irrelevant in IQ mode
Symbol rate 270.833 kbit/s

Oversampling

4

Sampling Length

1600 * 4 = 6400

Number of samples to be recorded =
symbols * oversampling

Bits per Symbol

Number of bits describing a symbol,
constant for GSM measurements

Receiver Filter

Gauss mit BT =0,3

Constant for GSM measurement

BURST FIND ON Burst find is active

SYNC FIND ON Sync find is active

PFE Result Length 142 Number of symbols shown

PFE Sync Mid Offset 0 Offset in symbols of the midamble from

the center of the screen.

Teilung der Y-Achse

0 to 40 %, linear, a grid line every 4 %
(10 lines)

Trace shows t EVM (Error Vector
Magnitude)

TRACE 1 CLEAR WRITE Trace shows EVM (Error Vector
Magnitude)

DETECTOR 1 SAMPLE

TRACE 2 MAX HOLD

DETECTOR 2 MAX PEAK

TRACE 3 MIN HOLD

DETECTOR 3 MIN PEAK

LIMIT LINE None

LIMIT CHECK -

1141.1515.44
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Measurement of modulation

accuracy of EDGE signals

Availability of FSP keys and softkeys

Parameter

Availability

Note

All BW parameters (BW menu)

Not available

Amplitude distribution (SIGNAL STATISTICS)

Function not available

Trigger (VIDEO, IF POWER, EXTERN, FREE
RUN, RF POWER)

Function not available

The GSM trigger settings are used

Gated sweep mode
(GATED TRIGGER, GATE SETTINGS)

Function not available

Start frequency (START)

Function not available

Measurement is in time domain

Stop frequency (STOP)

Function not available

Measurement is in time domain

Span parameters
(SPAN, FULL/ZERO/LAST SPAN)

Function not available

Measurement is in time domain

Step width of center frequency coupled to
resolution bandwidth (AUTO X x RBW)

Function not available

Step width of the center frequency is
switched to manual, value 2 kHz

Level reading
(REF LEVEL, RANGE LOG/MANUAL/ LINEAR,
REF LEVEL POSITION, GRID ABS/REL)

Function not available

Instead of showing the level, Y axis
shows phase angle in DEG

Frequency counters
(SIGNAL COUNT, COUNTER RESOLUTION)

Function not available

Reference Fixed-Marker
(REFERENCE FIXED menu)

Function not available

Noise measurement (NOISE MEAS)

Function not available

Measurement of phase noise
(PHASE NOISE menu)

Function not available

Set reference level to current marker value (REF
LEVEL = MKR LEVEL)

Function not available

Instead of showing the level, Y axis
shows phase angle in DEG

Quasipeak, autopeak detectors
(DETECTOR AUTO PEAK, DETECTOR QPK)

Function not available

On-screen presentation (SPLIT SCREEN, REF
LEVEL COUPLED, CENTER A = MARKER B,
CENTER B = MARKER A, SCREEN B, )

Function not available

Time domain measurement — determine Function not available Unit in DEG
reference values (SET REFERENCE)

Time domain measurement — select power Function not available Unit in DEG
measurement (POWER ABS/REL)

Time domain measurement — set standard Function not available Unit in DEG

deviation (STANDARD DEVIATION)

Unit (UNIT menu)

Function not available

Create limit lines
(NEW LIMIT LINE)

Function not available

There are no limit lines with the DEG
unit

1141.1515.44
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Measurement of phase and frequency error

This measurement is used to determine the accuracy of the phase of each of the 147 useful bits and
show the RMS phase error across the useful bits and the maximum phase error in accordance with
GSM 05.05 and GSM 11.10 for modulation type GMSK.

The frequency error is computed from the phase of the symbols in accordance with the standards; this
frequency error is also displayed.

Requirements for the measuring signal

» At least one slot must be active and isolated, because this is the only way of reliably detecting a
burst (irrespective of edge steepness)
* Sync sequence must be present in the timeslot to be measured

Quick reference guide

Without explaining them, the quick reference guide presents the settings required for measurement in a
practical sequence. The precondition for the procedure as described here is that the presets are
activated (PRESET key) before the procedure starts.

Setting Operation

Set frequency FREQ key

Start application GSM-MS hotkey

Select GSM trigger TRIGGER EXTERN or IF POWER softkey

Default: IF Power

Fine-tune level to within approx. 3 dB REF LEVEL softkey
- Position burst in mask

Set midamble DEMOD SETTINGS softkey
Default: TSCO SELECT MIDAMBLE softkey
Start measurement PREV hotkey

PHASE/FREQ ERROR softkey

1141.1515.44 2.18 E-2
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Measurement of phase and frequency error

Measurement

GSM MS menu

PHASE / FREQ
ERROR

1141.1515.44

The PHASE/FREQ ERROR softkey starts the measurement of the phase and
frequency error in accordance with the standard (see Figure 2-5).

The overview of the numeric modulation errors is shown on the screen. The
error is calculated over the 147 useful bits.

The amount of the phase error for each of the 147 symbols is calculated. The
following values are then calculated and displayed:

PEAK HLD: Peak value of the magnitude of the phase error, calculated over
147 useful bits * NO OF BURSTS

PEAK AVG: Average of the MAX HOLD value across the number of bursts
defined by NO OF BURSTS

RMS HLD: Maximum value of the RMS phase error, calculated over
147 useful bits * NO OF BURSTS

RMS AVG:  Average of the RMS HLD value across the number of bursts
defined by NO OF BURSTS

FREQ HLD: Peak value of the magnitude of the frequency error, calculated
over 147 useful bits * NO OF BURSTS

FREQ AVG: Average of the frequency error across the number of bursts
defined by NO OF BURSTS

These readings can be switched on and off in MEAS / TIME DOM POWER.

The phase error versus time within the 147 useful bits of the normal burst is
shown in the measuring window. Three traces are displayed simultaneously:

Trace No. 1: Clear Write
Trace No. 2: Max Hold
Trace No. 3: Min Hold

The midamble selected in DEMOD SETTINGS / SELECT MIDAMBLE is used
for synchronization.

IEC/IEEE bus commands
I NSTrument [ : SELect] MGSM
CONFi gur e: MTYPe GVBK
CONFi gur e: BURSt : PFERr or [ : | Mvedi at e]
SWEep: COUNt 20
I NI Tiate: | Medi ate; *WAI

Result queries:

FETCh: BURSt : PERRor : RMS: AVERage?
FETCh: BURSt : PERRor : RMS: MAXi nunf
FETCh: BURSt : PERRor : PEAK: AVERage?
FETCh: BURSt : PERRor : PEAK: MAXi nunf
FETCh: BURSt : FERRor : AVERage?
FETCh: BURSt : FERRor : MAXi nunf
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Figure 2-5 Measurement of phase and frequency error
Press the SPECTRUM hotkey to launch the Analyzer mode. The following
settings are changed automatically; all other settings are taken from the GSM
MS mode:
Span = ZERO SPAN
RBW = 300 kHz
Trigger = GSM trigger, i.e. IF Power, assuming IF-Power was set
External trigger, assuming Extern was set
IEC/IEEE bus command INSTrument[:SELect] SANalyzer

Test hints

Number of bursts to be measured - NO OF BURSTS

The default setting when you launch the application is NO OF BURSTS (= SWEEP COUNT) = 0.

This setting produces a floating average over every 10 bursts (see FSP manual). You can change NO
OF BURSTS if you want to measure across a different number of bursts (e.g. 200).

The settings for NO OF BURSTS / SWEEP COUNT apply to all measurements (they are not
measurement-specific, in other words).

You also have the option of using SINGLE or CONTINUOUS SWEEP MODE in the same way as in the
Analyzer mode.
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Measuring with slow frequency hopping

This mode can be used to measure a mobile with slow frequency hopping, because errors are
computed only in the bursts in which the midamble was correctly recognized. When the carrier hops,
therefore, the only bursts measured are those whose frequency corresponds to the preset center

frequency.

Additional information

PFE measurement requires a time reference to the midamble (TSC 0 to 7 or user midamble). The IF
signal is digitized, demodulated and processed (IQ mode) for this measurement.

Parameter Setting Note
MODE 1Q mode FS-K5-specific internal mode for
demodulation
SWEEP MODE CONT under local control
SINGLE under remote control
RBW Analog prefilter with 3 MHz
600 kHz filter
VBW - Irrelevant in 1Q mode
Symbol rate 270.833 kbit/s

Oversampling

4

Sampling Length

1600 * 4 = 6400

Number of samples to be recorded =
symbols * oversampling

Bits per Symbol

Number of bits describing a symbol,
constant for GSM measurements

Receiver Filter

Gauss with BT = 0.3

Constant for GSM measurement

BURST FIND ON Burst find is active

SYNC FIND ON Sync find is active

PVT Result Length 147 Number of symbols shown

PVT Sync Mid Offset 0 Offset in symbols of the midamble from

the center of the screen.

Y axis pitch -20 to +20 degrees Trace shows phase versus time
linear, a grid line every 4 degrees

TRACE 1 CLEAR WRITE Trace shows phase versus time

DETECTOR 1 SAMPLE

TRACE 2 MAX HOLD

DETECTOR 2 MAX PEAK

TRACE 3 MIN HOLD

DETECTOR 3 MIN PEAK

LIMIT LINE None

LIMIT CHECK -

1141.1515.44
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Availability of FSP keys and softkeys

Parameter

Availability

Note

All BW parameters (BW menu)

Not available

Amplitude distribution (SIGNAL STATISTICS)

Function not available

Trigger (VIDEO, IF POWER, EXTERN, FREE
RUN, RF POWER)

Function not available

The GSM trigger settings are used

Gated sweep mode
(GATED TRIGGER, GATE SETTINGS)

Function not available

Start frequency (START)

Function not available

Measurement is in time domain

Stop frequency (STOP)

Function not available

Measurement is in time domain

Span parameters
(SPAN, FULL/ZERO/LAST SPAN)

Function not available

Measurement is in time domain

Step width of center frequency coupled to
resolution bandwidth (AUTO X x RBW)

Function not available

Step width of the center frequency is
switched to manual, value 2 kHz

Level reading
(REF LEVEL, RANGE LOG/MANUAL/ LINEAR,
REF LEVEL POSITION, GRID ABS/REL)

Function not available

Instead of showing the level, Y axis
shows phase angle in DEG

Frequency counters
(SIGNAL COUNT, COUNTER RESOLUTION)

Function not available

Reference Fixed-Marker
(REFERENCE FIXED menu)

Function not available

Noise measurement (NOISE MEAS)

Function not available

Measurement of phase noise
(PHASE NOISE menu)

Function not available

Set reference level to current marker value (REF
LEVEL = MKR LEVEL)

Function not available

Instead of showing the level, Y axis
shows phase angle in DEG

Quasipeak, autopeak detectors
(DETECTOR AUTO PEAK, DETECTOR QPK)

Function not available

On-screen presentation (SPLIT SCREEN, REF
LEVEL COUPLED, CENTER A = MARKER B,
CENTER B = MARKER A, SCREEN B, )

Function not available

Time domain measurement — determine Function not available Unit in DEG
reference values (SET REFERENCE)

Time domain measurement — select power Function not available Unit in DEG
measurement (POWER ABS/REL)

Time domain measurement — set standard Function not available Unit in DEG

deviation (STANDARD DEVIATION)

Unit (UNIT menu)

Function not available

Create limit lines
(NEW LIMIT LINE)

Function not available

There are no limit lines with the DEG
unit

1141.1515.44
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Measurement of carrier power

The purpose of measuring carrier power is to determine the output power of the mobile during the useful
bits.

This measurement is intended for users whose signal does not have a midamble for time
synchronization.

This measurement is performed in the time domain (Zero Span) at the set frequency.

Unlike power display in the PVT measurement mode, the signal is not demodulated for this
measurement. This means that measurement in this mode is possible without a midamble.

There are two preconditions for correct measurement, namely correct timing of the trigger offset and
correct reference level setting.
Requirements for the measuring signal

The signal's peak power cannot be more than 1 dB above the reference level.

Quick reference guide

Without explaining them, the quick reference guide presents the settings required for measurement in a
practical sequence. The precondition for the procedure as described here is that the presets are
activated (PRESET key) before the procedure starts.

Setting Operation
Set frequency FREQ key
Start application GSM-MS hotkey
Enter external attenuation GENERAL SETTINGS softkey
Default: 0 dB EXTERNAL ATTEN softkey
Select GSM trigger TRIGGER EXTERN or TRIGGER IF POWER softkey
Fine-tune level to within approx. 1 dB REF LEVEL softkey
- Position burst in mask
Set trigger offset TRIGGER OFFSET softkey
- Position burst time exactly in mask
Start measurement PREV hotkey
CARRIER POWER softkey
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Measurement

GSM MS menu
CARRIER Press the CARRIER POWER softkey to start measurement of carrier power over
ROVER the 147 useful bits, in accordance with the standard.

The limit lines are displayed.

When power is exactly 3 dB below the reference level, the trace is centered
between the upper and lower limit lines.

IEC/IEEE bus commands I NSTrument [ : SELect] MGSM
CONFi gur e; MTYPe GVBK
CONFi gur e: BURSt : POVer [ : | Mvedi at e]
SWEep: COUNt 20
I NI Ti ate: | Mvedi ate; *WA

Result queries:
CALCul at e: MARKer : FUNCt i on: SUMvar y: MEAN: RESul t ?
CALCul atel: LIMt1: NAME ' CPWJ_G
CALCul atel: LIMt2: NAME ' CPW._G
CALCul atel:LIMt1: FAIL?
CALCul atel:LIMt2: FAIL?

Note: In remote-control mode, the user must assign the following names to the
limit lines before they are used:

CALCul atel: LIMt1: NAME ' CPWJ_G or 'CPWJ_FE
CALCul atel: LIMt2: NAME ' CPW._G or 'CPW_FE,

REW 1 MHz Marker 1 [T1]

«UBW 1 MHz 2. 76 dB GEHERAL
Ref -18 dBa Akt 78 de SHT S42.75 ps 75.85100@ s SETTINGS?
[ .- PONER [ 111
CITIT CHEFR  FAE HEAH 7875 B DENOD
=i SETTINGS o
im 0= T
i U PHASE AFRED
=25 ERROR

]
]

| =5

POUER
Us TINE »

HODULATION
SPECTRUH »

TRANSIENT

b
=

m

>

-

SPECTRUR =
__5:
| SPURTOUS
Center 1 GHz 54.27 pse
Em W
Figure 2-6 Measurement of carrier power
Press the SPECTRUM hotkey to launch the Analyzer mode. All settings are taken

from the GSM MS mode. IF-Power is set for GSM Trigger IF Power, and the
external trigger is set for GSM Trigger Extern.

IEC/IEEE bus command | NSTrunent [ : SELect] SANal yzer
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Test hints

Number of bursts to be measured -> NO OF BURSTS

The default setting when you launch the application is NO OF BURSTS (= SWEEP COUNT) = 0.

This setting produces a floating average over every 10 bursts (see FSP manual). You can change NO
OF BURSTS if you want to measure across a different number of bursts (e.g. 200).

The settings for NO OF BURSTS / SWEEP COUNT apply to all measurements (they are not
measurement-specific, in other words).

You also have the option of using SINGLE or CONTINUOUS SWEEP MODE in the same way as in the
Analyzer mode.

Measuring with slow frequency hopping

Measurement with slow frequency hopping is possible under the following conditions only:

GSM-Trigger Extern: Trigger only when the burst is transmitted on the defined frequency.
GSM-Trigger IF Power: The IF trigger level is permanently set and cannot be changed.

This means that measurement with slow frequency hopping is very limited and is strictly dependent on
the level to be measured.
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Measurement of individual power control levels and power classes

The relationships between power, control level and power class specified in the standards are listed in
the tables below.

Table 2-2 Power classes

Power | Power
Class P-GSM 900 | E/P/R- DCS1800 DCS1800 PCS1900
Phase | GSM900 Phase | Phase Il
Phase Il
1 43 dBm - 30 dBm 30 dBm 30 dBm
2 39 dBm 39 dBm 24 dBm 24 dBm 24 dBm
3 37 dBm 37 dBm - 36 dBm 33 dBm
4 33 dBm 33 dBm - - -
5 29 dBm 29 dBm - - -

Table 2-3 Power control levels

Power Control Power
Level GSM900 | GSM900 DCS1800 DCS1800 PCS1900
Phase | Phase Il/II+ Phase | Phase Il/II+
29 -- -- -- 36 dBm reserved
30 - - - 34 dBm 33dBm
31 - - - 32 dBm 32dBm
0 43 dBm 39 dBm 30 dBm 30 dBm 30 dBm
1 41 dBm 39 dBm 28 dBm 28 dBm 28 dBm
2 39 dBm 39 dBm 26 dBm 26 dBm 26 dBm
3 37 dBm 37 dBm 24 dBm 24 dBm 24 dBm
4 35 dBm 35 dBm 22 dBm 22 dBm 22 dBm
5 33 dBm 33 dBm 20 dBm 20 dBm 20 dBm
6 31 dBm 31 dBm 18 dBm 18 dBm 18 dBm
7 29 dBm 29 dBm 16 dBm 16 dBm 16 dBm
8 27 dBm 27 dBm 14 dBm 14 dBm 14 dBm
9 25 dBm 25 dBm 12 dBm 12 dBm 12 dBm
10 23 dBm 23 dBm 10 dBm 10 dBm 10 dBm
11 21 dBm 21 dBm 8 dBm 8 dBm 8 dBm
12 19 dBm 19 dBm 6 dBm 6 dBm 6 dBm
13 17 dBm 17 dBm 4 dBm 4 dBm 4 dBm
14 15 dBm 15 dBm - 2 dBm 2 dBm
15 13 dBm 13 dBm - 0dBm 0 dBm
16 - 11 dBm - 0dBm reserved
17 -- 9 dBm -- 0dBm reserved
18 - 7 dBm - 0dBm reserved
19 -- 5dBm -- 0dBm reserved
20..28 - - - 0dBm reserved
20..31 - 5dBm - - -
1141.1515.44 2.26
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Measurement of carrier power

Additional information

Parameter Setting Note
MODE Zero Span
SWEEP mode CONT under local control

SINGLE under remote control
RBW 1 MHz
VBW 1 MHz Coupling off
SWEEP TIME 147 * symbol duration =

147 * 3.6923 ps = 542.75 ps

REF LEVEL POSITION

90%

Y axis LOG_50DB

TRACE 1 AVERAGE

DETECTOR 1 RMS

TRACE 2 BLANK

DETECTOR 2 -

TRACE 3 BLANK

DETECTOR 3 -

Limit Line CPWU_G X relative to screen left,
X values symmetrical with O,
therefore X offset, see below
Y relative to reference level

Limit Checks ON

Limit Line CPWL_G “

Limit Checks ON

Limit X OFFSET SWT/2 = 270us So that limit line symmetrical with O is in

center of screen

Limit Y OFFSET

-3dB

Time Domain Power measurement

ON for Trace 1

1141.1515.44
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Availability of FSP keys and softkeys

Parameter Availability Note

SWEEP TIME Function not available

Start frequency (START) Function not available Measurement is in time domain
Stop frequency (STOP) Function not available Measurement is in time domain
Amplitude distribution (SIGNAL STATISTICS) Function not available

Trigger Function not available The GSM trigger settings are used
(VIDEO, IF POWER, EXTERN, FREE RUN,

RF POWER)

Gated sweep mode Function not available

(GATED TRIGGER, GATE SETTINGS)

Span parameters Function not available Measurement is in time domain
( SPAN, FULL SPAN, ZERO SPAN, LAST SPAN)

On-screen presentation (SPLIT SCREEN, REF Function not available
LEVEL COUPLED, CENTER A = MARKER B,
CENTER B = MARKER A, SCREEN B, )

Filter (FILTER TYPE) Function not available
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Measurement of carrier power versus time

Measuring carrier power versus time provides a means of checking the time characteristic of a burst's
power and the time reference between the burst edges and the midamble.

The power of the burst, moreover, is measured with synchronization to the midamble (as stipulated in
the standard) and displayed.

To this end freely definable limit lines are shown, and the time characteristic of carrier power is
measured against them in the ZERO SPAN mode.
Reference measurement is available as a means of obtaining a correct level setting for the limit values.

Synchronization with the midamble of the burst is active in this measurement mode (unlike the Carrier
Power mode) (13/14 bit transition of the midamble). This ensures a correct time reference for the burst
at all times.

Requirements for the measuring signal

« Atleast one slot must be active and isolated, because this is the only way of reliably detecting a
burst (irrespective of edge steepness)
e Sync sequence must be present in the timeslot to be measured

Quick reference guide

Without explaining them, the quick reference guide presents the settings required for measurement in a
practical sequence. The precondition for the procedure as described here is that the presets are
activated (PRESET key) before the procedure starts.

Setting Operation

Set frequency FREQ key

Start application GSM-MS hotkey

Select GSM trigger GENERAL SETTINGS softkey

TRIGGER EXTERN or TRIGGER IF POWER softkey

Fine-tune level to within approx. 3 dB REF LEVEL softkey
- Position burst in horizontal limit-value lines
Enter external attenuation EXTERNAL ATTEN softkey
Default: 0 dB
Set midamble DEMOD SETTINGS softkey
Default: TSCO SELECT MIDAMBLE softkey
Start measurement PREV hotkey
POWER VS TIME softkey
Start reference measurement START REF MEAS softkey
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Measurement

GSM MS menu

POVER
VS TIMER

1141.1515.44

FULL
BURST

Rl SI NG
EDGE

FALLI NG
EDGE

TOP
H GH RESOL

START
REF MEAS

Press the POWER VS TIME softkey to start measurement of
carrier power versus time and open a submenu for configuring the
display.

The power of the burst is also measured as centered relative to
the midamble and displayed.

Three curves are displayed:
Max Peak, Min Peak and Average,

but limit values are checked against the Average Trace (humber of
bursts > 1, if number of bursts = 1 only one curve is shown).

4 display modes are possible:
+ Display of entire burst (FULL BURST)

» Display of useful part of burst at high resolution (TOP HIGH
RESOL)

Display of rising edge of burst (RISING EDGE)
Display of falling edge of burst (FALLING EDGE)

You have a free choice of display mode for the measured-value
diagram.

IEC/IEEE bus commands
| NSTrument [ : SELect] MGSM
CONFi gur e: MTYPe GVBK
CONFi gur e: BURSt : PTEMpI at e : | Mviedi at e]
CONFi gur e: BURSt : PTEMpl at e: SELect FULL
SWEep: COUNt 20
READ: BURSt : PTEMpI at e: REFer ence[ : | Mvedi ate] ?
I NI Ti ate: | MMedi ate; *WAl

Result queries:

CALCul atel: LIMt1: NAME ' PVTU_G
CALCul atel: LIMt2: NAME ' PVTL_G
CALCul atel:LIM1t1: FAIL?
CALCul atel:LIMt2: FAIL?

Note:

In remote-control mode, the user must assign the following names
to the limit lines before they are used:

CALCul atel:LIMt1: NAVE ' PVTU G or ’'PVTU FE and
CALCul atel:LIMt2: NAVE ' PVTL_G or ’'PVIL_FE,
respectively
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FULL BURST

Press the FULL BURST softkey to select a display mode in which the entire
burst can be viewed on the monitor.

All the settings of relevance to this display mode are reset to their default values
(see Test hints). No reference measurement is performed and the limit values
are not adjusted.

The corresponding limit lines are shown on the monitor.

IEC/IEEE bus command

1 RH
AVG

3 HI
HIHH

CONFi gur e: BURSt : PTEMpl at e: SELect FULL

MNarker 1 [T1]

-3.85 dBm
Ref -@.5 dEn «Att 1@ dE ST 8@1.25 ps 302.341508 s
POWER [T1
LIMIT CHEpK — PABS IMEAN -3les dBm RISING
-2 T EDGE
- f \ \tH  FALLING
EDGE
--20
TOP
- HIGH RESOL
40 EXT
WA || &7 bf  zem
-7
bty e hmrwwqmﬁﬁm
- START
REF HEAS
-0 o |

Center 1 GHz

rectun

Figure 2-7
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RI SI NG Press the RISING EDGE softkey to select a display mode in which the rising
EDGE edge of the burst can be viewed on the monitor.

All the settings of relevance to this display mode are reset to their default values

U (see Test hints). No reference measurement is performed and the limit values

are not adjusted.
The corresponding limit lines are shown on the monitor.
IEC/IEEE bus command CONFi gur e: BURSt : PTEMpl at e: SELect Rl Si ng

FULL
Ref -@.5 dEn «Att 1@ dE SHT 465.25 us BURST
LINIT CHEQK — PAES
-0
i BH ({
T P Id  FALLING
{ EDGE
20
A CT J TOP
Wik |3 HIGH RESOL
40 EXT
SWF 26 bf  z@m
o
H-50 START
|“ REF HEAS
/
Center 1 GHz 46.53 pss
Figure 2-8 PVT measurement — RISING EDGE
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FALLI NG Press the FALLING EDGE softkey to select a display mode in which the falling
| EDGE edge of the burst can be viewed on the monitor.

All the settings of relevance to this display mode are reset to their default values

U (see Test hints). No reference measurement is performed and the limit values

are not adjusted.
The corresponding limit lines are shown on the monitor.

IEC/IEEE bus command CONFi gur e: BURSt : PTEMpl at e: SELect FALLi ng

FULL

Fef -8.5 dBm *Att 1@ dB SUT 465.25 ps BURST
LIMIT CHEEE  PAES RISIHG

= EDGE

1 RH
e | _yp \\ RG
--z0
3 HI \ TOP
HINH | -zp HIGH RESOL
40 EXT

SHA 25 pf ZeR

70

i START
REF HERAS
-9

Center 1 GHz 46.5% s
seccraun | s |
Figure 2-9 PVT measurement — FALLING EDGE
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ToP Press the TOP HIGH RESOL softkey to select a display mode in which the
HI GH RES%

useful part of the entire burst can be viewed on the monitor with a level
resolution of 1 dB/Div.

WJ All the settings of relevance to this display mode are reset to their default values
(see Test hints). No reference measurement is performed and the limit values
are not adjusted.

The corresponding limit lines for the 147 useful bits only are shown on the
monitor.

IEC/IEEE bus command CONFi gur e: BURSt : PTEMpI at e: SELect TOP

Marker 1 [TE%IBG .
Fef -@8.5 dBm *Att 1@ dB SHT 881,25 ps 134. 079008 s BURST
POWER ET13
N ERETEOHEp— R TIEF (= =11 RISIHG
iRH bt
[ e [ ARG
-2 EDGE
3HI 3
HIRH 1

-4

EXT
5 —sup— ke br g

=

L7
-
START
E | | ] REF HERS
|

Center 1 GHz 88.17 ps»s

srectun isns | sonce

Figure 2-10 PVT measurement — TOP HIGH RESOLUTION
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RESFTANiTA Press the START REF MEAS softkey to start reference measurement and

1141.1515.44

determine the reference power for the relative measured values as well as
obtain the correct level setting for the limit lines of the measurement.

Depending on the level obtained in this way, a brief message appears, drawing
your attention to the optimum reference level. This permits optimum modulation
of the device.

IEC/IEEE bus commands

| NSTrunent [ : SELect] MGSM

CONFi gur e: BURSt : PTEMpI at e[ : | MMedi at €]

CONFi gur e: BURSt : PTEMol at e: SELect FULL

READ: BURSt : PTEMoI at e: REFer ence[ : | Mvedi at e] ?

Details of reference measurement:

The purpose of reference measurement is to obtain the reference for the
applicable limit values. Averaging is always over at least 20 bursts, irrespective
of the number of bursts (NO. OF BURSTS = SWEEP COUNT) selected for
measurement as such.

If reference measurement is cancelled, the existing level of the limit lines
remains unaffected.

If reference measurement is successful, the measured level is displayed and the
limit lines centered relative to it (i.e. the Y offset parameter of the limit lines is
recalculated).

Once determined in this way, the reference level is retained either until a preset
is performed (default reference level = -20 dBm), or until a new reference
measurement is started.

This means that after performing reference measurement once, the user can
perform other GSM measurements for the same signal.

The reference level, once measured, is stored in memory when the GSM
application is closed, which means that it remains available for the next session.

Warnings issued during reference measurement

The expected power of the DUT is 3 dB below the reference level. If GSM
measurements were performed right at the reference level, there would be a
danger of overloading the analyzer above the reference level.

If the reference level is too low, i.e.
Signal level of DUT — (reference level + reference-level offset) > - 5 dB
the following message is issued:

FEF LELEL too lowt

‘ Signal pouwer = -B.35 dBam. ‘
IHCEEASE REF LELEL to Z.65 dBm?

The carrier overload bit in IEC/IEEE bus status management is set.
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SPECTRUM

1141.1515.44

If the reference level is too high, i.e.
Signal level of DUT — (reference level + reference-level offset) > -11 dB
the following message is issued:

RFEF LELEL too hight

‘ Signal pouwer = -9.24 dBam. ‘
DECREASE FEF LEUEL to -5.34 dBm*

The no carrier bit in IEC/IEEE bus status management is set.

If the reference level is in range, i.e.
-11 dB < signal level of DUT — (reference level + reference-level offset) < - 5 dB
the following message is issued:

|_ =M PUT REF NEA= ok! |

‘ Signal power = -B.77 dBm.

Press the SPECTRUM hotkey to launch the Analyzer mode. The following
settings are changed automatically as described below; all other settings are
taken from the GSM MS mode:

Span = ZERO SPAN
RBW = 300 kHz
Trigger = GSM trigger

IEC/IEEE bus command | NSTrunent [ : SELect] SANal yzer
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Measurement of carrier power versus time

Test hints

Power measurement with reference to midamble

The PVT mode can be used for high-precision measurement of burst power referenced to the 13/14 bit
transition of the midamble.

The relationships between power, control level and power class specified in the standards are listed in
the tables below.

Table 2-4 Power classes

Power Power
Class P-GSM 900 E/P/R- DCS1800 DCS1800 PCS1900
Phase | GSM900 Phase | Phase Il
Phase Il
1 43 dBm - 30 dBm 30 dBm 30 dBm
2 39 dBm 39 dBm 24 dBm 24 dBm 24 dBm
3 37 dBm 37 dBm -- 36 dBm 33 dBm
4 33 dBm 33 dBm - - -
5 29 dBm 29 dBm -- -- -
Table 2-5 Power control level
Power Control Power
Level GSM900 | GSM900 DCS1800 | DCS1800 PCS1900
Phase | Phase Il/1I+ Phase | Phase Il/1I+
29 - - - 36 dBm reserved
30 - - - 34 dBm 33 dBm
31 - - - 32 dBm 32dBm
0 43 dBm 39 dBm 30 dBm 30 dBm 30 dBm
1 41 dBm 39 dBm 28 dBm 28 dBm 28 dBm
2 39 dBm 39 dBm 26 dBm 26 dBm 26 dBm
3 37 dBm 37 dBm 24 dBm 24 dBm 24 dBm
4 35 dBm 35 dBm 22 dBm 22 dBm 22 dBm
5 33 dBm 33 dBm 20 dBm 20 dBm 20 dBm
6 31 dBm 31 dBm 18 dBm 18 dBm 18 dBm
7 29 dBm 29 dBm 16 dBm 16 dBm 16 dBm
8 27 dBm 27 dBm 14 dBm 14 dBm 14 dBm
9 25 dBm 25 dBm 12 dBm 12 dBm 12 dBm
10 23 dBm 23 dBm 10 dBm 10 dBm 10 dBm
11 21 dBm 21 dBm 8 dBm 8 dBm 8 dBm
12 19 dBm 19 dBm 6 dBm 6 dBm 6 dBm
13 17 dBm 17 dBm 4 dBm 4 dBm 4 dBm
14 15 dBm 15 dBm - 2 dBm 2 dBm
15 13 dBm 13 dBm - 0dBm 0 dBm
16 -- 11 dBm -- 0dBm reserved
17 - 9dBm - 0dBm reserved
18 -- 7 dBm -- 0dBm reserved
19 - 5dBm - 0dBm reserved
20..28 -- -- -- 0dBm reserved
20..31 - 5dBm - - -
1141.1515.44 2.37
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Measuring with slow frequency hopping

Analysis of the burst’s time characteristic and the power readings include only the bursts that

a) can be demodulated correctly and

b) have the midamble set under DEMOD SETTINGS.

If these conditions are not fulfilled the "SYNC NOT FOUND" message is issued and evaluation of the
measured values stops. Measurement automatically resumes on arrival of a burst with the defined
midamble.

Demodulation is possible only when the DUT's carrier is on the defined frequency.
This precaution is adopted to avoid falsification of the measured values by bursts outside ARFCN and
bursts with the wrong midamble.

Number of bursts to be measured -> NO OF BURSTS

The default value when you launch the application is NO OF BURSTS (= SWEEP COUNT) = 0.

This setting produces a floating average over every 10 bursts (see FSP manual). You can change NO
OF BURSTS if you want to measure across a different number of bursts (e.g. 200).

The settings for NO OF BURSTS / SWEEP COUNT apply to all measurements (they are not
measurement-specific, in other words).

You also have the option of using SINGLE or CONTINUOUS SWEEP MODE in the same way as in the
Analyzer mode.

Measurement with maximum dynamic range

Once you have used FULL BURST or TOP HIGH RESOLUTION to ascertain that the limit lines cannot
be exceeded, you can employ the method described below to extend the analyzer's usable dynamic
range by a few dB:

» Move the reference level to max. 2 dB below the actual power of the signal (see power reading on
the screen in Full Burst mode),

» Set RF ATTEN as low as possible

» Reselect measurement (FULL BURST, RISING EDGE, FALLING EDGE)
This slightly overloads the device, without falsifying the measurement. The mask is now
automatically centered relative to the actual level.

Note: If the power of the mobile is less than —20 dBm it is essential to remove external
attenuation in order to achieve the maximum possible dynamic range.

The increase in S/N ratio in dB is roughly equal to the reduction in reference level and the removed
attenuation (RF ATTEN = 10 dB).
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Additional information

PVT measurement requires a time reference to the midamble (TSC 0 to 7). The IF signal is digitized,
demodulated and processed (IQ mode) for this measurement.

Parameter Setting Note
MODE 1Q mode FS-K5-specific internal mode for demodulation
SWEEP MODE CONT under local control
SINGLE under remote control
RBW analog prefilter with 3 MHz
600 kHz filter
VBW - Irrelevant in 1Q mode
REF LEVEL POSITION 90 % Level overshoots visible at 90%
Symbol rate 270.833 kbit/s
Oversampling 4
Sampling Length 1600 * 4 = 6400 Number of samples = symbols * oversampling
Bits per Symbol 1 Number of bits describing a symbol, constant
for GSM measurements
Receiver Filter Gauss with BT = 0.3 Constant for GSM measurement
BURST FIND ON Burst find is active
BURST FIND ON Sync find is active
PVT Result Length Number of symbols shown
FULL BURST & TOP HIGH RES | 217
RISING EDGE 126
FALLING EDGE 126
PVT Sync Mid Offset Offset in symbols of the midamble from the
FULL BURST & TOP HIGH RES | O center of the screen. Positive means that the
midamble is offset to the right of center.
RISING EDGE 93 C L .
FALLING EDGE Explanation: To put rising on symbol 82:
-93 82 — 0.5 Result Length + symbols between
edge and midamble = 82 — 0.5*126 + 0.5*148
To put falling on symbol 44:
0.5*126-44-0.5*148=-55
Y axis pitch Trace shows level versus time
FULL & RISING & FALLING LOG_100DB
TOP HIGH RESOL LOG_10DB
TRACE 1 AVERAGE
DETECTOR 1 RMS
TRACE 2 MAX HOLD
DETECTOR 2 MAX PEAK
TRACE 3 MIN HOLD
DETECTOR 3 MIN PEAK
Limit Line PVTU_G
Limit Checks ON
Limit Line PVTL_G
Limit Checks ON
Limit X-Offset Limit line is centered on midamble
FULL BURST & TOP HIGH RES | 400.625ps
RISING EDGE 576.00us
FALLING EDGE -110.75us
Limit Y-Offset Signal power measured in reference Reference measurement result corrects the
measurement — (Ref Level + Ref Level | limit lines
Offset)
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Availability of FSP keys and softkeys

Availability

All BW parameters (BW menu)

Not available

Parameters not available in IQ mode

Amplitude distribution (SIGNAL STATISTICS)

Function not available

Trigger (VIDEO, If POWER, EXTERN, FREE
RUN, RF POWER)

Function not available

The GSM trigger settings are used

Gated sweep mode
(GATED TRIGGER, GATE SETTINGS)

Function not available

Start frequency (START)

Function not available

Measurement is in time domain

Stop frequency (STOP)

Function not available

Measurement is in time domain

Span parameters ( SPAN, FULL SPAN, ZERO
SPAN, LAST SPAN )

Function not available

Measurement is in time domain

Step width of center frequency coupled to
resolution bandwidth (AUTO X x RBW)

Function not available

Step width of the center frequency is
switched to manual, value 2 kHz

Frequency counters
(SIGNAL COUNT, COUNTER RESOLUTION)

Function not available

Reference Fixed-Marker
(REFERENCE FIXED menu)

Function not available

Quasipeak, autopeak detectors
(DETECTOR AUTO PEAK, DETECTOR QPK)

Function not available

On-screen presentation (SPLIT SCREEN, REF
LEVEL COUPLED, CENTER A = MARKER B,
CENTER B = MARKER A, SCREEN B, )

Function not available

Switch to linear scaling (RANGE LINEAR)

Function not available

Logarithmic scaling for PVT

Noise measurement (NOISE MEAS)

Function not available

Measurement of phase noise
(PHASE NOISE menu)

Function not available

Trigger offset (TRIGGER OFFSET)

Function not available

Although it can be set in the GENERAL
SETTINGS menu, this parameter has
on effect in this mode of measurement.
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Measurement of spectrum due to modulation

In order not to influence the transmission quality of the adjacent channels, it is important to ensure that
the power of the GSM transmit signal in the adjacent channels does not exceed the limits set down in
the GSM standards. On account of the TDMA structure of the GSM signal, a distinction has to be drawn
between the spectrum due to modulation and the spectrum due to switching of the TDMA bursts.
Measurement of the spectrum due to modulation determines power outside the transmission channel
due to the GMSK modulation procedure used and the noise.

In accordance with the GSM standard, the spectrum due to modulation is measured in the range
between 50% and 90% of the active TDMA bursts. This ensures that the influence of the burst edges is
excluded.

Defined limit values apply; these values depend on the transmit power of the transmitter and the offset
from the nominal channel frequency. These limit values (with the exception of the absolute lower limits)
are relative to the power measured at 30 kHz RBW. This power has to be ascertained by reference
measurement. Depending on the result of this reference measurement, the FSP selects the correct
reference value for the user-selected limit values for the spectrum due to modulation.

The FS-K5 offers two different ways of measuring the spectrum due to modulation:

» General measurement across the frequency range (the FREQUENCY SWEEP softkey) with display
of the spectrum, and

» Measurement of the spectrum due to modulation in the time domain with discrete frequencies (100,
+200, +250 kHz, £ n x 200 kHz (2 < n < 38) from the carrier frequency) and output of the measured
values in a list (the START LIST softkey).

The time reference for measurement is provided by the set trigger offset. Starting at this time, the
spectrum between 50% and 90% of the active burst is measured (gating). It is, therefore, important to
ensure that trigger timing is set correctly in the GENERAL SETTINGS menu, as otherwise the spectrum
due to modulation cannot be measured correctly.

A correct reference level is important for optimum dynamic range of the FSP.

Requirements for the measuring signal

At least one GSM timeslot must be switched on for the signal to be measured.

Quick reference guide

Without explaining them, the quick reference guide presents the settings required for measurement in a
practical sequence. The precondition for the procedure as described here is that the presets are
activated (PRESET key) before the procedure starts.

Setting Operation
Set frequency FREQ key
Start application GSM-MS hotkey
Enter external attenuation GENERAL SETTINGS softkey
Default = 0 dB EXTERNAL ATTEN softkey
Select trigger TRIGGER EXTERN or TRIGGER IF POWER softkey
Fine-tune level to within approx. 3 dB REF LEVEL softkey

- Position burst in mask

Set trigger offset TRIGGER OFFSET softkey
- Position burst time exactly in mask

Start reference measurement PREV hotkey
START REF MEAS softkey

Start measurement START LIST softkey
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Measurement

GSM MS menu

FREQUENCY
SWEEP

START
LI ST

LI ST
RESULTS

START
REF MEAS

1141.1515.44

The MODULATION SPECTRUM softkey calls the submenu for
measuring the spectrum due to modulation. In the default setting,
the FSP measures the spectrum due to modulation in the
frequency domain (FREQUENCY SWEEP).

Alternatively and in accordance with the standard, START LIST can
be used to measure in the time domain.

In this mode the FSP measures the spectrum due to modulation in
the time domain at the frequency offsets required by the GSM
standard (in the spectral range from max. ARFCN +/- 7.6 MHz) and
presents the results in list form.

You can use LIST RESULTS at any time to view the last
measurement in the time domain. If the list is too long to fit onto
one screen page, you can use PAGE UP and PAGE DOWN to
scroll through the list.

When the MODULATION SPECTRUM menu is opened for the first
time, the parameters are set in accordance with the GSM
standards (see Additional information for other settings):

Span 3.6 MHz

Resolution bandwidth30 kHz

Video bandwidth 30 kHz

Detector/trace Average, log average

Sweep time 75 ms

Sweep count 0 (floating trace averaging)
Sweep gated (50 to 90 % of the burst)

The settings correspond to those made when the FREQUENCY
SWEEP softkey is pressed. The parameter settings can be
changed. They are not reset until you exit MOD measurement (by
starting another measurement or exiting the GSM-MS) or press the
FREQUENCY SWEEP softkey.

When you start list measurement (START LIST) or reference
measurement (START REF MEAS), the parameter settings used
are those currently valid.

The applicable limit values are referred to the signal's absolute
level measured in a user-definable bandwidth (preset is 30 kHz).
This reference level is determined by reference measurement
performed with START REF MEAS.
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SWEEP
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FREQUENCY

Figure 2-11

The FREQUENCY SWEEP softkey starts continuous measurement of the
spectrum due to modulation in the "Continuous Sweep" mode.

All the parameters used in MOD measurement are reset to their default values
(see above, the MODULATION SPECTRUM softkey).

The FSP displays the spectrum and a limit line with limits corresponding to the
level (determined beforehand in reference measurement) of the DUT.

IEC/IEEE bus commands
| NSTrument [ : SELect] MGSM
CONFi gur e: MTYPe GVBK
CONFi gur e: SPECt rum MODul ati on[: | Mvedi at €]
SWEep: COUNt 20
READ: SPECt r um MODul at i on: REFer ence[ : | MMedi ate] ?
I NI Ti ate: | Medi ate; *WAl

Result queries:
CALCul atel: LIMt1: NAME ' TRAU G
CALCul atel:LIMt1: FAIL?

Note: In remote-control mode, the user must assign the following name to

the limit line before it is used:
CALCul atel: LIMt1: NAME ' MODU G or 'MODU E

*REW 3@ kHz
#UBH 3@ kHz
Ref -@.5 dBm #Att 1@ dB #*3HT 75 ms
LINIT CHELK  NMARG START
|10 Lo potud ol pobo
LIST
1 av GaT
UG | =g TRG LIST
f \ RESULTS
n B
SHA 13 pf 28R / \
L6 / \
-0
--50 ! \“‘\l'\ha %
W
WW W'U*WW
--20 START
REF HEAS
-10@a
Center 1 GHz 36@ kHzr Span 3.6 IHz

Spectrum due to modulation in frequency domain
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START
LIST
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Press the START LIST softkey to start measurement of the spectrum due to
modulation in the time domain in the section of the TDMA burst defined in the
standards (50% to 90% of the useful part).

The analyzer measures at the following offsets from the channel frequency:

+ 100 kHz, + 200 kHz, +250 kHz, +400 kHz, +n*200 kHz

(n whole number and n < 38; limit frequency included, the channel frequency
itself is excluded).

The number n of discrete frequencies is defined by the spectral measuring
range, which is user-selectable in the range from 200 kHz to 15.2 MHz. This
value is always determined from the SPAN value of the FREQUENCY SWEEP
measurement:

The following conventions apply:

SPAN =0 spectr. measuring range = = 1.8 MHz
0 < SPAN <200 kHz spectr. measuring range = + 100 kHz
200 kHz < SPAN <15.2kHz spectr. measuring range = SPAN
SPAN = 15.2 MHz spectr. measuring range + 7.6 MHz

You can choose the resolution bandwidth, but note that this bandwidth is reset to
30 kHz when you press the FREQUENCY SWEEP softkey.

Measurement is performed in the time domain with the AVERAGE detector. The
video signal, digitized on the IF and filtered with a bandwidth of 30 kHz and
bandwidth-limited by the video filter, is averaged by the average detector during
the selected time. The time depends on the number of averages required
(SWEEP COUNT= number of TDMA bursts to be averaged).

While measurement is in progress, the measured values at the various
frequency offsets are displayed briefly in the measurement diagram. The curve
reflects progress of the measurement.

The power measured beforehand with a freely selectable resolution bandwidth is
used as the reference power for the relative measured values and for the
position of the limit lines. Reference measurement therefore has to be
performed beforehand with the appropriate parameter settings in order for
measurement to be correct.

When the measuring sequence is completed, the results are displayed in list
form.

The values marked with an x violate the margin.
The values marked with an asterisk (*) violate the limit value.

IEC/IEEE bus commands
| NSTrunent [ : SELect] MGSM
CONFi gur e: SPECt rum MODul ati on[: | Mvedi at €]
SVEEep: COUNt 20
READ: SPECt r um MODul at i on: REFer ence[ : | Mvedi at e] ?
READ: SPECt r um MODul ati on[: ALL] ?
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Ref @ dBn

REW 3@ kHz
#LBH 38 kH=z FREQUEHGCY
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Figure 2-12 Time domain measurement in progress
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Press the LIST RESULTS softkey to view the most recent results in the time
domain measurement.

IEC/IEEE bus commands
FETCh: SPECt r um MODul at i on: REFer ence?
FETCh: SPECt r um MODul ati on[: ALL] ? ARFCn

Press the PAGE UP softkey to browse through the results table if it is too long to
fit onto one page (depending on span).

Press the PAGE DOWN softkey to browse through the results table if it is too
long to fit onto one page (depending on span).

Press the START REF MEAS softkey to start reference measurement and
determine the reference power for the relative measured values and obtain the
correct level setting for the limit lines of the measurement.

Depending on the level obtained in this way, a brief message appears, drawing
your attention to the optimum reference level. This permits optimum modulation
of the device.

Details of reference measurement:

The purpose of reference measurement is to define the reference for the limit
values. Averaging is always over at least 20 bursts, irrespective of the number of
bursts (NO. OF BURSTS= SWEEP COUNT) selected for measurement as
such.

The purpose of reference measurement is to determine the reference level for
measurement of the spectrum due to modulation. If measurement is successful,
the reference power is saved. The resolution bandwidth used for measurement
is also saved (the preset bandwidth is 30 kHz). If the result is not tolerable (see
below), a warning is issued, but the measured value is used nevertheless. If the
operation is cancelled by the user, the reference power is not changed.

If reference measurement is successful, the measured level is displayed and the
limit line positioned relative to it (the Y offset parameter of the limit line is
recalculated).

Once determined in this way, the reference level is retained either until a preset
is performed (default reference level = -20 dBm), or until a new reference
measurement is started.

IEC/IEEE bus commands
I NSTrument [ : SELect] MGSM
CONFi gur e; SPECt rum MODul ati on[: | Mvedi at €]
SWEep: COUNt 20
READ: SPECt r um MODul at i on: REFer ence[ : | Mvedi ate] ?
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If the reference level is too low, i.e.
Signal level of DUT — (REF LEVEL + REF LEVEL OFFSET) > lower level limit - 3 dB

the following message is issued:

FEF LELEL too lowt

‘ Signal pouwer = -B.35 dBam. ‘
IHCEEASE REF LELEL to Z.65 dBm?

The Carrier Overload Bit in IEC/IEEE bus status management is set.

If the reference level is too high, i.e.
Signal level of DUT — (REF LEVEL + REF LEVEL OFFSET) > upper level limit - 3 dB

the following message is issued:

REF LEVEL too hight

‘ Signal pouser = -9.24 dBm. ‘
DECREASE FEF LEUEL to -5.34 dBm*

The No Carrier Bit in IEC/IEEE bus status management is set.

The "lower level limit" and "upper level limit" values depend on the selected
bandwidth:

Level limit \ RBW <30 kHz 100 kHz >300 kHz
Lower level limit | -7 dB -5dB +1 dB
Upper level limit | -13 dB -11 dB -5dB

Values between 30 kHz and 100 kHz and between 100 kHz and 300 kHz are
mapped to near-match values from the table.

When the reference level is within the valid range, the following message is
issued:

The expected power of the DUT is 3 dB below the reference level. If the settings
are not compliant with the above, there is a risk either of the analyzer being
overloaded or of the maximum dynamic range not being utilized.

Press the SPECTRUM hotkey to launch the Analyzer mode. The following
settings are changed automatically as described below; all other settings are
taken from the GSM MS mode:

Trigger offset = OFF
Trigger = GSM trigger
Gating = OFF

IEC/IEEE bus command | NSTrunent [ : SELect] SANal yzer
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Test hints

Measuring with slow frequency hopping

Bear the following in mind when the DUT is operating in slow frequency hopping mode:

1) If an external trigger signal is used, it should trigger the FSP only when a burst is sent on the
frequency set at the FSP.

2) In principle, the IF trigger can be used. Note, however, that its trigger threshold is pegged (-16 dBm
at the input mixer). This means that the level of the signal must be high enough to trigger
measurement.

Number of bursts to be measured -> NO OF BURSTS

The default value when you launch the application is NO OF BURSTS (= SWEEP COUNT) = 0.

This setting produces a floating average over every 10 bursts (see FSP manual). You can change NO
OF BURSTS if you want to measure across a different number of bursts (e.g. 200).

The settings for NO OF BURSTS / SWEEP COUNT apply to all measurements (they are not
measurement-specific, in other words).

You also have the option of using SINGLE or CONTINUOUS SWEEP MODE in the same way as in the
Analyzer mode.
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Additional information

The tables below show the default settings that apply after you press the FREQUENCY SWEEP or

START LIST softkey.

FREQUENCY SWEEP measurement:

Parameter Setting Note
MODE Frequency sweep, span 3.6 MHz
SWEEP MODE CONT under local control
SINGLE under remote control
RBW 30 kHz, NORM 3 dB sweep filters are used.
VBW 30 kHz Coupling off
SWT 75 ms Time from GSM standard
GATED TRIGGER ON
GATE MODE Edge
GATE DELAY 340 ps is a value from GSM standard:

GSM TRIGGER: Extern
GSM TRIGGER: IF Power

= GSM external trigger offset + 340 us
= GSM IF trigger offset

50% to 90% excluding midamble
(see Figure 1-1 in Chapter 1).

+ 340 ps

GATE LENGTH 170 ps Value from GSM standard

TRACE 1 AVERAGE

DETECTOR 1 LOG AVERAGE

TRACE 2 BLANK

TRACE 3 BLANK

Limit Line MODU_G X relative to center frequency (CF),
X values symmetrical with CF,
so no X offset, see below
Y relative to reference level

Limit Checks ON

Limit X OFFSET 0 0, because symmetrical with CF

Limit Y OFFSET

Reference measurement result — (REF
LEVEL + REF LEVEL OFFSET)

The limit lines are corrected with the
result of the reference measurement.
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LIST measurement:

Parameter

Setting

Note

SWEEP COUNT

Taken from Frequency Sweep,
changed to 10if O

MODE Zero Span reduced presentation
RBW selectable; default is 30 kHz

VBW selectable; default is 30 kHz

SWT 170 s

REF LEVEL POSITION 100% Preset value

TRIGGER OFFSET
GSM-Trigger :Extern
GSM-Trigger : IF Power

= GSM external trigger offset + 340 ps
= GSM IF trigger offset + 340 pus

TRACE 1 AVERAGE

DETECTOR 1 Average

TRACE 2, 3 Not possible

Limit Line MODU_G X relative to center frequency (CF),

X values symmetrical with CF,
so no X offset, see below
Y relative to reference level
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Availability of FSP keys and softkeys

Parameter

Availability

Note

FFT filter (FILTER TYPE FFT)

Function not available

Amplitude distribution (SIGNAL STATISTICS)

Function not available

Channel and adjacent channel power measurements
(CHAN POWER / ACP)

Function not available

Measurement of occupied bandwidth
(OCCUPIED BANDWIDTH)

Function not available

Trigger
(VIDEO, IF POWER, EXTERN, FREE RUN, RF POWER)

Function not available

The GSM trigger settings are used

Gated sweep mode
(GATED TRIGGER, GATE SETTINGS)

Function not available

On-screen presentation
(SPLIT SCREEN, REF LEVEL COUPLED, CENTER A =
MARKER B, CENTER B = MARKER A, SCREEN B,)

Function not available

Unit (UNIT menu)

Function not available

Linear scaling (RANGE LINEAR)

Function not available

1141.1515.44
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Measurement of spectrum due to transients

The spectrum due to transients is defined as the spectrum that results from carrier modulation and
switching of the burst signal. This spectrum is measured with the aid of the Max Peak detector and Max
Hold. The assumption is that the spectrum due to switching of the burst signal is the more significant.

The FS-K5 offers two different ways of measuring the spectrum due to transients:
¢ General measurement in the frequency domain (FREQUENCY SWEEP) and

e Measurement of the spectrum due to transients in the time domain with discrete frequencies
(£ n x 200 kHz from carrier frequency) and output of the measured values in a list (the START LIST
softkey).

Requirements for the measuring signal

The burst pattern must include at least one rising and one falling edge

Quick reference guide

Without explaining them, the quick reference guide presents the settings required for measurement in a
practical sequence. The precondition for the procedure as described here is that the presets are
activated (PRESET key) before the procedure starts.

Setting Operation
Set frequency FREQ key
Start application GSM-MS hotkey
Enter external attenuation GENERAL SETTINGS softkey

Default: 0 dB EXTERNAL ATTEN softkey
Fine-tune level to within approx. 3 dB REF LEVEL softkey

- Position burst in mask

Start measurement START LIST softkey
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Press the TRANSIENT SPECTRUM softkey to call the submenu
for measuring the spectrum due to transients. In the default setting,
the FSP measures the spectrum due to transients in the frequency
domain (FREQUENCY SWEEP).

Alternatively and precisely in accordance with the standard, START
LIST can be used to measure in the time domain. In this mode, the
FSP measures the spectrum due to transients in the time domain
at the frequency offsets required by the GSM standard and
presents the results in list form. You can use LIST RESULTS at any
time to view the most recent measurement in the time domain.

When the TRANSIENT SPECTRUM menu is opened for the first
time, the parameters are set in accordance with the GSM
standards (see Additional information for other settings):

Span 3.6 MHz

Resolution bandwidth 30 kHz

Video bandwidth 100 kHz

Detector/trace Max peak, max hold
Sweep time 2.5s
Sweep count 0 (floating trace averaging)

The settings correspond to those made when the FREQUENCY
SWEEP softkey is pressed. The parameter settings can be
changed.

They are not reset until you exit TRA measurement (by starting
another measurement or exiting the GSM-MS), or press the
FREQUENCY SWEEP softkey.

When you start list measurement (START LIST), the parameter

settings used are those currently valid (with the exception of
SPAN).
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2-14).

FRE\?VléEE'\F{CY Press the FREQUENCY SWEEP softkey to start continuous measurement of

the spectrum due to transients in the "Continuous Sweep" mode (see Figure

All the parameters used in TRA measurement are reset to their default values
(see above, the TRANSIENT SPECTRUM softkey).

IEC/IEEE bus commands

| NSTrument [ : SELect] MGSM

CONFi gur e: MTYPe GVBK

CONFi gur e: BURSt : SW Tchi ng[ : | Mvedi at e]
SWEep: COUNt 20

INITi ate: | MMedi ate; *WAl

CALCul atel: LIMt1: NAME ' TRAU G

CALCul atel:LIMt1: FAIL?

Note: In remote-control mode, the user must assign the following name to
the limit line before it is used:
CALCul atel: LIMt1: NAME ' TRAU G or 'TRAU F
#REBW 3@ KHz
* BN 10@ kHz
Ref @ dBn Att 3@ dE  «SWT 2.5 =
5]
LOMIT CHEPR  PARS START
| 40 Tﬂi LIST
i PE / \
HARH | op LIST
/ \ RESULTS
-5 j/ \\ EXT
-6
ISR WWMN MMMWWMWM
--70
--50
-1a@
Center 1 GHz 268 kHzr Span 3.6 Hz

srecrun _isns |

Figure 2-14 Spectrum due to transients in frequency domain
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START Press the START LIST softkey to start measurement of the spectrum due to
LIST transients in the time domain (Zero Span).

1141.1515.44

The analyzer measures at the following pegged offsets from the channel
frequency:
+ 400 kHz, + 600 kHz, + 1200 kHz, + 1800 kHz.

You can choose the resolution bandwidth, but note that this bandwidth is reset to
30 kHz when you press the FREQUENCY SWEEP softkey.

Measurement is performed in the time domain with the MAX PEAK detector.
The video signal, digitized on the intermediate frequency and filtered with a
bandwidth of 30 kHz and bandwidth-limited by the video filter, is measured by
the max peak detector during the selected time. The time depends on the
number of averages required (SWEEP COUNT= number of TDMA bursts to be
averaged).

While measurement is in progress, the measured values at the various
frequency offsets are displayed briefly in the measurement diagram. The curve
reflects progress through the measurement procedure (see Figure 2-15).

In the GSM standards, the mobile’s power class is the decisive factor for
selecting the right limit line. Consequently, the limit lines specified here are
definitive.

When the measuring sequence is completed, the results are displayed in list
form (see Figure 2-16). The values marked with an x violate the margin. The
values marked with an asterisk (*) violate the limit value.

IEC/IEEE bus commands
| NSTrunent [ : SELect] MGSM
CONFi gur e: BURSt : SW Tchi ng[ : | MMedi at €]
SVEEep: COUNt 20
CONFi gur e: BURSt : SW Tchi ng[ : | MMedi at €]

REN 38 kHz
# UBKW 188 kH=z FREQUEHCY
Ref @ dBm Att 38 dB SUT 2.5 = SHEEP

*®

1 PK SGL

CLRUR | g LIST
RESULTS

| ca EXT
Lz

e BN LI5T MEAS

0 ] |

-10@

Center 1 GHz 258 mss

recun _isns | Csoncen o |

Figure 2-15 Time domain measurement in progress
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#*REN 3@ kHz
*UBW 18@ kH=z FREQUEHCY
Ref @ dBm #Att 1@ dB #3UT 2.5 s SHEEP

TRANSIENT SPECTRUN LIS
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Figure 2-16 Results of time domain measurement

Press the LIST RESULTS softkey to view the most recent results in the list of
measurements trigged by START LIST.

IEC/IEEE bus command FETCh: SPECt rum SW Tchi ng[ : ALL] ?

Press the SPECTRUM hotkey to launch the Analyzer mode. The following
settings are changed automatically; all other settings are taken from the GSM
MS mode:

Trigger offset = OFF
Trigger = GSM trigger

IEC/IEEE bus command | NSTrunent [ : SELect] SANal yzer
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Test hints

Measuring with slow frequency hopping

Bear the following in mind when the DUT is operating in slow frequency hopping mode:

* The default sweep time ensures that at least one frame is recorded for each pixel of the screen.
This sweep time must be increased by a factor of three if the hopping period is three frames
(BMT).

Number of bursts to be measured -> NO OF BURSTS

The default value when you launch the application is NO OF BURSTS (= SWEEP COUNT) = 0.

This setting produces a floating average over every 10 bursts (see FSP manual). You can change NO
OF BURSTS if you want to measure across a different number of bursts (e.g. 200).

The settings for NO OF BURSTS / SWEEP COUNT apply to all measurements (they are not
measurement-specific, in other words).

You also have the option of using SINGLE or CONTINUOUS SWEEP MODE in the same way as in the
Analyzer mode.
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Additional information

The tables below show the default settings that apply after you press the FREQUENCY SWEEP or

START LIST softkey.

FREQUENCY SWEEP measurement:

Parameter Setting Note
MODE Frequency sweep span 3.6 MHz
SWEEP MODE CONT under local control
SINGLE under remote control
RBW 30 kHz, NORM 3 dB sweep filters are used.
VBW 100 kHz (Coupling off)
SWT 25s At least 1 frame per pixel:
4.6154 ms * 501 = 2.31s
TRIG FREE RUN
TRACE 1 MAX HOLD
DETECTOR 1 MAX PEAK
TRACE 2 BLANK
TRACE 3 BLANK
Limit Line TRAU_G X relative to center frequency (CF),
X values symmetrical with CF, so no X
offset, see below
Y absolute level Y offset has no effect
Limit Checks ON
Limit X OFFSET 0 0, because symmetrical with CF
Limit Y OFFSET 0 No effect, because Y absolute

1141.1515.44
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LIST measurement:

Parameter Setting Note
SWEEP MODE SINGLE
SWEEP COUNT Use as is,
setto 10if O
SPAN ZERO SPAN
TRIG FREE RUN
RBW Selectable; default is 30 kHz
VBW Selectable; default is 100 kHz
SWEEP TIME Sweep time/501 In other words list measurement is dependent
on the sweep time of the frequency sweep
REF LEVEL POSITION 100% Preset value
Y axis LOG_100DB
TRACE 1 MAX HOLD
DETECTOR 1 MAX PEAK
TRACE 2, 3 All settings possible
Limit Line TRAU_G X relative to center frequency (CF),
X values symmetrical with CF, so no X offset,
see below
Y absolute level Y offset has no effect
Marker 1 Normal marker on trace 1
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2.59

E-2



Measurement of spectrum due to transients

FS-K5

Availability of FSP keys and softkeys

Parameter

Availability

Note

FFT filter (FILTER TYPE FFT)

Function not available

Amplitude distribution (SIGNAL STATISTICS)

Function not available

Channel and adjacent channel power
measurements (CHAN POWER / ACP)

Function not available

Measurement of occupied bandwidth
(OCCUPIED BANDWIDTH)

Function not available

Trigger (VIDEO, IF POWER, EXTERN, FREE
RUN, RF POWER)

Function not available

The GSM trigger settings are used

Gated sweep mode
(GATED TRIGGER, GATE SETTINGS)

Function not available

On-screen presentation (SPLIT SCREEN,
REF LEVEL COUPLED, CENTER A =
MARKER B, CENTER B = MARKER A,
SCREEN B, )

Function not available

Unit (UNIT menu)

Function not available

Linear scaling (RANGE LINEAR)

Function not available

1141.1515.44
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Measurement of spurious

Measuring spurious entails examining the entire frequency band (30 MHz to 12.75 GHz or upper
frequency limit of the analyzer) for interference.

Note: The center frequency is changed automatically and restored to its original level when
measurement is completed.

Requirements for the measuring signal

All slots active (if, for example, only one slot is active, the measuring time must be extended by a factor

of eight).

Quick reference guide

Without explaining them, the quick reference guide presents the settings required for measurement in a

practical sequence. The precondition for the procedure as described here is that the presets are
activated (PRESET key) before the procedure starts.

Setting Operation

Start application GSM-MS hotkey

Enter external attenuation GENERAL SETTINGS softkey
Default: 0 dB EXTERNAL ATTEN softkey

Fine-tune level to within approx. 1 dB REF LEVEL softkey

- Position burst in mask

In case of measurements far off the carrier the reference level can be reduced
further.

Start measurement PREV hotkey
SPURIOUS softkey
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Measurement
GSM MS menu
SPURIOUS The SPURIOUS softkey starts measurement of the spurious in the frequency
sweep (30 MHz to 12.75 GHz).
The limit lines are displayed.
IEC/IEEE bus commands
| NSTrument [ : SELect] MGSM
CONFi gur e: MTYPe GVBK
CONFi gur e: SPURI ous[ : | Mvedi at e]
SWEep: COUNt 20
INITi ate: | Mvedi ate; *WAI
Result queries:
CALCul at e: MARKer ON
CALCul at e: MARKer : MAXi mum
CALCul at e: MARKer : MAXi mum
(the marker is at the |argest
spurious eni ssion)
CALCul at e: MARKer : MAXi mum
“W 3 GENERAL
Ref -@.5 dBm «Att 1@ dB #3HT 8.8 = SETTIHGS®
DEHOD
1@ SETTINGS |
i PR

HARH | g PHASEFREQ
ERROR
CARRIER
. POMER

o B POUER
US TINE »

50
HODULATIOH
ottt b e sl e i ey JREN [ SPECTRUN o
__?3 A ] 14
TRAHSIENT
=50 SPECTRUH®

-109

Start 3@ MHz E97 MHzs Stop 7 GHz
seeornun | _stts | o o |
Figure 2-17 Measurement of spurious

Press the SPECTRUM hotkey to launch the Analyzer mode. The following
settings are changed automatically; all other settings are taken from the GSM MS
mode:

Center frequency = The center frequency set before spurious measurements
commenced is restored.
Trigger = GSM trigger

IEC/IEEE bus command | NSTrunent [ : SELect] SANal yzer
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Measurement of spurious

Test hints

Number of bursts to be measured -> NO OF BURSTS

The default value when you launch the application is NO OF BURSTS (= SWEEP COUNT) = 0.

This setting produces a floating average over every 10 bursts (see FSP User Guide). You can change
NO OF BURSTS if you want to measure across a different number of bursts (e.g. 200).

The settings for NO OF BURSTS / SWEEP COUNT apply to all measurements (they are not
measurement-specific, in other words).
You also have the option of using SINGLE or CONTINUOUS SWEEP MODE in the same way as in the

Analyzer mode.

Additional information

Parameter Setting Note
MODE Frequency sweep
SWEEP MODE CONT under local control
SINGLE under remote control
START FREQ 30 MHz In other words the center frequency is changed
with this SPU measurement setting
STOP FREQ Minimum of 12.75 GHz and the max.
stop frequency of the analyzer
RBW 1 MHz
VBW 3 MHz
SWT (5s/3.97 GHz) * SPAN
REf LEVEL POSITION 100% Preset value
TRIG Free Run
TRACE 1 MAX HOLD
DETECTOR 1 MAX PEAK
TRACE 2 BLANK
DETECTOR 2
TRACE 3 BLANK
DETECTOR 3
Limit Line SPUU_G X abs. frequency, so X offset has no effect
Y abs. level, so Y offset has no effect
Limit Checks OFF
Limit X OFFSET 0 No effect, because X absolute
Limit Y OFFSET 0 No effect, because Y absolute
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Availability of FSP keys and softkeys

Parameter

Availability

Note

FFT filter (FILTER TYPE FFT)

Function not available

Amplitude distribution (SIGNAL STATISTICS)

Function not available

Channel and adjacent channel power
measurements (CHAN POWER / ACP)

Function not available

Measurement of occupied bandwidth
(OCCUPIED BANDWIDTH)

Function not available

Trigger (VIDEO, IF POWER, EXTERN, FREE
RUN, RF POWER)

Function not available

The GSM trigger settings are used

Gated sweep mode
(GATED TRIGGER, GATE SETTINGS)

Function not available

Time domain mode (ZERO SPAN)

Function not available

Measurement is in frequency domain

On-screen presentation (SPLIT SCREEN, REF
LEVEL COUPLED, CENTER A = MARKER B,
CENTER B = MARKER A, SCREEN B, )

Function not available
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FS-K5 Description of Commands

3 Remote Control

The following sections are to complete and update Chapters 5 and 6 of the FSP manual.

The "Description of Commands" section includes the new commands valid especially for the FS-K5
application, and all commands not available or available only with restrictions in the GSM MS mode.
Commands come in alphabetical order in separate lists in the "List of Commands" section.

The "Status Reporting Registers for GSM Measurements" section provides information on the bit
assignment in the STATus:QUEStionable and STATus:QUEStionable:SYNC registers.

The FS-K5 commands were generated with a view to maximum compatibility with those of the FSE-K10
application for the FSE family. Some commands were included in the command set only for reasons of
compatibility.

In the description of measurements in Chapter 2, the corresponding IEC/IEEE-bus commands are
stated for each softkey.

Note: All GSM measurements are performed in screen A. Therefore, commands carrying a
numerical suffix selecting the screen should start either with the numerical suffix 1 (i.e.
CALCul at e1) or without a numerical suffix (i.e. CALCul at e).

Description of Commands

CALCulate:DELTamarker Subsystem

CALCulate<1|2>:DELTamarker<1...4>:FUNCtion:PNQise[:STATe] ON | OFF

Note: This command is not available in GSM MS mode.

CALCulate<l|2>:DELTamarker<1...4>:FUNCtion:PNQOise:RESult?

Note: This command is not available in GSM MS mode.

CALCulate:LIMit Subsystem

Note: - This command is not available for GSM MS measurements MAC and PFE.

- The names of the limit lines are fixed. The names must be assigned by the user prior to
their use:

CALCul atel: LI Mt 1: NAME ' xxxU.y' or
CALCul atel: LIMt2: NAME * xxxL_y’

XXX = measurement (PVT / CPW/ MDD /TRA)
U = upper limt line (PVT [ CPW/ MDD / TRA)
L =lower limt line (PVT [ CPW

y = nmodul ation type (_G = GwK / _E = EDGE)

Query: CALCL: LI ML: FAI L?
CALCL: LI M2: FAI L?

Exanpl e:
PVTU G = lower limt line for Power versus Ti neneasurenent,
Modul ati on type EDGE
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CALCulate:MARKer Subsystem

CALCulate:MARKer:COUNt Subsystem

CALCulate<1|2>:MARKer<1...4>:COUNt ON | OFF

Note: This command is not available for GSM MS measurements MAC, PFE and PVT.

CALCulate<1|2>:MARKer<1...4>:COUNt:RESolution 0.1|1 |10 | 100 | 1000 | 10000 Hz

Note: This command is not available for GSM MS measurements MAC, PFE and PVT.

CALCulate<1|2>:MARKer<1...4>:COUNt:FREQuency?

Note: This command is not available for GSM MS measurements MAC, PFE and PVT.

CALCulate:MARKer:FUNCtion Subsystem

CALCulate<1|2>:MARKer<1...4>:FUNCtion:NDBDown <numeric_value>

Note: This command is not available for GSM MS measurements MAC, PFE and PVT.

CALCulate<1|2>:MARKer<1...4>:FUNCtion:NDBDown:STATe ON | OFF

Note: This command is not available for GSM MS measurements MAC, PFE and PVT.

CALCulate<1|2>:MARKer<1...4>:FUNCtion:NDBDown:RESult?

Note: This command is not available for GSM MS measurements MAC, PFE and PVT.

CALCulate<1|2>:MARKer<1...4>:FUNCtion:NDBDown:FREQuency?

Note: This command is not available for GSM MS measurements MAC, PFE and PVT.

CALCulate<1|2>:MARKer<1...4>:FUNCtion:NOISe[:STATe] ON | OFF

Note: This command is not available for GSM MS measurements MAC, PFE and PVT.

CALCulate<1]|2>:MARKer<1...4>:FUNCtion:NOISe:RESult?

Note: This command is not available for GSM MS measurements MAC, PFE and PVT.
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CALCulate<1|2>:MARKer<1...4>:FUNCtion:TOI[:STATe] ON | OFF
Note: This command is not available for GSM MS measurements MAC, PFE and PVT.

CALCulate<1]|2>:MARKer<1...4>:FUNCtion:TOIl:RESult?
Note: This command is not available for GSM MS measurements MAC, PFE and CPW.

CALCulate:MARKer:FUNCtion:POWer Subsystem

Note : The commands of this subsystem are not available in GSM MS mode.

CALCulate:MARKer:FUNCtion:SUMMary Subsystem

CALCulate<1|2>:MARKer<1...4>:FUNCtion:SUMMary:MODE ABSolute | RELative

Note: This command is not available for GSM MS measurements MAC and PFE.

CALCulate<1|2>:MARKer<1...4>:FUNCtion:SUMMary:REFerence:AUTO ONCE

Note: This command is not available for GSM MS measurements MAC and PFE.

CALCulate:STATistics Subsystem

Note : The commands of this subsystem are not available in GSM MS mode.

CALCulate:UNIT Subsystem

Note : This command is not available in GSM MS mode.
In GSM measurements the unit is prescribed: either DBM (power measurement) or DEG
(phase error measurement) have to be used.

1141.1515.44 3.3 E-2



Description of Commands ES-K5

CONFigure Subsystem

The CONFigure subsystem contains commands for configuring complex measurement tasks, like those
provided by the firmware application GSM MS Analyzer (FS-K5). The CONFigure subsystem is closely
linked to the functions of the FETCH and READ subsystems, where the measurement cycles are
started and/or the results of the measurements are queried.

The purpose of the following commands is configuring the GSM MS mode (firmware application FS-
K5) for mobiles corresponding to the standards P-GSM, E-GSM, R-GSM, DCS1800 or PCS1900.

Note: Beside the notation CONFi gure: <conmmand> the FSP also supports the notation
CONFi gur e: M5: <commuand> for reasons of compatibility with the FSE family of instruments.

COMMAND PARAMETER UNIT COMMENT
CONFigure Option FS-K5
:CHANnel
:TSC <numeric_value>| USER
:USER <string>
‘RESTore -- no query
:MTYPe GMSK | EDGE

CONFigure:CHANnel: TSC <numeric_value> | USER

This command selects the midamble used by the mobile. With selection USER, the user defined
midamble set with command CONFi gur e: CHANnel : TSC: USER s used. It is only available in GSM
MS mode (FS-K5).

Note: The selected midamble is only significant for GSM MS measurements MAC, PFE and
PVT.

Parameter: <numeric_value> ::= 0...7 (training sequence for normal burst)
USER (the TSC set with CONF: CHAN: TSC: USER is used)

Example: "I NST MGSM' Switches FSP to GSM MS mode
" CONF: CHAN: TSC 3" selects TSC 3

Features: *RST value: 0
SCPI: device-specific

Mode: MS
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CONFigure:CHANnNel: TSC:USER <string>

This command defines the bit pattern of the user midamble (training sequence). The user midamble
is selected with command CONF: CHAN: TSC USER.
For each modulation type, a separate user midamble can be defined.

Parameter:

Example:

Features:

Mode:

CONFigure:RESTore

<string> For modulation type GMSK:
The first 26 characters are evaluated.
‘0" and ‘1' represent the GMSK symbols -1 and 1.
If the number of characters is insufficient, the string is filled with '0" up
to the 26" character. Characters other than ‘0‘ are processed as ‘1".

For modulation type 8PSK (EDGE):

The first 78 characters are evaluated. The character patterns are

assigned to the 8PSK (EDGE) symbols as follows:

Pattern 8PSK Symbol
111
011
010
000
001
101
100
110

If the number of characters is insufficient, the string is filled with '0' up

to the 78" character . Characters other than ‘0* are processed as ‘1'.

"I NST MGSM' Switches the instrument to GSM MS mode

" CONF: MTYP QVBK" Selects modulation type GMSK

" CONF: CHAN: TSC: USER ‘01010101010101010101010101"
Defines TSC USER for GMSK

" CONF: CHAN: TSC USER' Selects TSC USER.

" CONF: MTYP EDGE" Selects modulation type EDGE (8PSK)

" CONF: CHAN: TSC: USER ‘ 010101010101010101010101010

101010101010101010101010101010101010101010101010101" "
Defines TSC USER for EDGE

~NoOo o~ WNEO

*RST value:  ‘'00000000000000000000000000° for GMSK,
78 times ‘0" for 8PSK (EDGE) accordingly
SCPI: device-specific

MS

This command restores the GSM MS limit lines. Any modifications made to the GSM MS limit lines
are lost and the status upon delivery is restored.
This command is only available in GSM MS mode (FS-K5).

Example:

Features:

Mode:

"I NST MGSM' switches the FSP to GSM MS mode
" CONF: REST" restores the GSM MS limit lines
*RST value: --

SCPI: device-specific

MS

This command is an event and is therefore not assigned a query and has no *RST value.
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CONFigure:MTYPe GMSK | EDGE

This command selects modulation typeGMSK or EDGE.
A running GSM measurement is aborted when the modulation type is changed. It has to be explicitly
selected again by using one of the CONFi gur e commands.

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
"INET: I MM *WAL" Starts the measurement
Features: *RST value: GMSK
SCPI: device-specific
Mode: MS
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CONFigure:BURSt Subsystem

This subsystem provides the commands for configuring the measurements in the GSM MS mode

(option FS-K5) which are performed on individual bursts:
Carrier Power (CPW),

Modulation Accuracy (MAC),

Phase-Frequency Error (PFE),

Power vs. Time (PVT).

COMMAND PARAMETER UNIT COMMENT
CONFigure Option FS-K5
:BURSt

:PFERror

[:IMMediate] no query
:MACCuracy

[:IMMediate no query
:POWer

[:IMMediate] no query
:PTEMplate

[:IMMediate] no query

:SELect FULL | TOP | RISing | FALLing

CONFigure:BURSt:PFERror[:IMMediate]

This command selects measurement of the phase and

frequency error of the mobile (PFE).

When the measurement is started the analyzer is automatically set to single sweep.

This command is only available in GSM MS mode (FS-

selected (CONFi gur e: MTYPe GVBK) .

"I NST MGSM'

" CONF: MTYP GVBK"
" CONF: BURS: PFER"
" SWE: COUN 20"
"INET: T MM * WAL

*RST value:
SCPI:

MS

Example:

device-specific

Features:

Mode:

K5) and when modulation type GMSK is

switches the FSP to GSM MS mode
Selects modulation type GMSK
selects the PFE measurement

sets the number of bursts

executes the measurement

This command is an event and is therefore not assigned a query and has no *RST value.

CONFigure:BURSt:MACCuracy[:IMMediate]

This command selects measurement of the modulation accuracy of the mobile (MAC).
When the measurement is started the analyzer is automatically set to single sweep.

This command is only available in GSM MS mode (opt
(CONFi gur e: MTYPe EDGE) is selected.

"I NST MGSM'

" CONF: MTYP EDGE"
" CONF: BURS: MACC"
" SWE: COUN 20"
"INET: T MM * WAL

*RST value:
SCPI:

MS

Example:

device-specific

Features:

Mode:

ion FS-K5) and when modulation type EDGE

Switches the instrument to GSM MS mode
Selects modulation type EDGE (8PSK)
Selects the MAC measurement

Sets the number of bursts

Starts the measurement

This command is an event and is therefore not assigned a query and has no *RST value.
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CONFigure:BURSt:POWer[:IMMediate]

This command selects measurement of the carrier power of the mobile (CPW).

When the measurement is started the analyzer is automatically set to single sweep.
This command is only available in GSM MS mode (FS-K5).

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: BURS: POW selects the CPW measurement
" SWE: COUN 20" sets the number of bursts
"INET: | MM *WAL" executes the measurement
Features: *RST value: --
SCPI: device-specific
Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.

CONFigure:BURSt:PTEMplate[:IMMediate]

This command selects measurement of power of the mobile vs. time (PVT).

When the measurement is started the analyzer is automatically set to single sweep.
This command is only available in GSM MS mode (FS-K5).

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: BURS: PTEM' selects the PVT measurement
" SWE: COUN 20" sets the number of bursts
"INET: I MM *WAL" executes the measurement
Features: *RST value: --
SCPI: device-specific
Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.

CONFigure:BURSt:PTEMplate:SELect FULL | TOP | RISing | FALLing

This command defines the burst section to be measured.

FULL
RISing
FALLing
TOP

Example:

Features:

Mode:

1141.1515.44

: full burst

: rising edge

: falling edge

: top high resolution,

top of burst with smaller display range and therefore

higher resolution on y-axis (power axis)
This command is only available in GSM MS mode (FS-K5).

"I NST MGSM'

" CONF: BURS: PTEM'

" CONF: BURS: PTEM SEL TOP"
" SWE: COUN 20"

"INIT: | MM * WAL "

*RST value: FULL

SCPI: device-specific
MS

3.8

switches the FSP to GSM MS mode
selects the PVT measurement
selects the top high resolution mode
sets the number of bursts

executes the measurement
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Description of Commands

CONFigure:SPECtrum Subsystem

This subsystem provides the commands for configuring the measurements in the

in the GSM MS

Analyzer mode (FS-K5) used to determine the power of the spectral contributions due to modulation

and switching:
- spectrum due to modulation (MOD)
- spectrum due to transients (TRA).

COMMAND PARAMETER UNIT COMMENT
CONFigure Option FS-K5
:SPECtrum
:MODulation
[:IMMediate] - no query
:SWITching
[:IMMediate] -- no query

CONFigure:SPECtrum:MODulation[:IMMediate]

This command selects measurement of the spectrum due to modulation (MOD).

Measurement in the frequency domain is directly started with command | NI Tat e[ : | Mvedi at e] ,
measurement in the time domain with command READ: SPECt r um MODul ation[: ALL] ?.

When the measurement is started the analyzer is automatically set to single sweep. This command

is only available in GSM MS mode (FS-K5).

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: SPEC; MOD" selects the MOD measurement
" SWE: COUN 20" sets the number of bursts
"INET: I MM *WAL" executes the overview measurement
Features: *RST value: --
SCPI: device-specific
Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.

CONFigure:SPECtrum:SWITching[:IMMediate]

This command selects measurement of the spectrum due to switching transients (TRA).

Measurement in the frequency domain is directly started with command | NI Tat e[ : | Mvedi at e] ,
measurement in the time domain with command READ: SPECt r um MODul ation[: ALL] ?.

When the measurement is started the analyzer is automatically set to single sweep. This command

is only available in GSM MS mode (FS-K5).

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: SPEC; SW T" selects the TRA measurement
" SWE: COUN 20" sets the number of bursts
"INTT: | MM *WAL" executes the overview measurement
Features: *RST value: --
SCPI: device-specific
Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.

1141.1515.44
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ES-KS5

CONFigure:SPURious Subsystem

This subsystem provides commands for configuring the measurements in the GSM MS (FS-K5)

Analyzer mode used for measuring the power of spurious emissions (SPU).

COMMAND PARAMETER UNIT COMMENT
CONFigure Option FS-K5
:SPURious
[:IMMediate] - no query

CONFigure:SPURIious[:IMMediate]

This command selects measurement of spurious emissions (SPU).

When the measurement is started the analyzer is automatically set to single sweep.
This command is only available in GSM MS mode (FS-K5)

switches the FSP to GSM MS mode
selects the SPU measurement

sets the number of bursts

executes the overview measurement

Example:

Features:

Mode:

"I NST MGSM'

" CONF: SPUR"

" SWE: COUN 20"
"INET: T MM * WAL

*RST value: -
SCPI: device-specific

MS

This command is an event and is therefore not assigned a query and has no *RST value.

1141.1515.44
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DISPlay Subsystem

DISPlay:FORMat SINGle | SPLit

Note : This command is not available in GSM MS mode. For GSM MS mode, the display is
always setto FULL SCREEN.

DISPlay[: WINDow<1|2>]: SELect

Note : This command is not available in GSM MS mode.
In GSM MS mode, the display is always set to FULL SCREEN, which corresponds to
SCREEN A and thus to W NDowl. W NDowl is automatically selected when the
GSM MS mode is activated with command | NSTr unent : SELect : MGSM

DISPlay[:WINDow<1|2>]:TRACe<1...3>:Y:SPACing LINear | LOGarithmic

Note : This command is not available in GSM MS mode.
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ES-KS5

FETCh Subsystem

The FETCh subsystem contains commands for reading out results of complex measurement tasks like
those provided by the GSM MS mode (FS-K5). The FETCh subsystem is closely linked to the functions
of the CONFigure and READ subsystems, where the measurement sequences are configured, the

measurements are started and their results are queried.

FETCh:BURSt Subsystem

This subsystem provides the commands for reading out results of measurements in GSM MS (option
FS-K5) Analyzer mode, which are performed on individual bursts without starting the measurement by

themselves:

- Phase-Frequency Error (PFE)

- Modulation Accuracy (MAC),
- Power vs Time (PVT),

COMMAND PARAMETER UNIT COMMENT
FETCh Option FS-K5
:BURSt
:PERRor
‘RMS
:AVERage? - deg query only
:MAXimum? -- deg query only
:PEAK
:AVERage? - deg query only
:MAXimum? -- deg query only
:FERRor
:AVERage? - Hz query only
:MAXimum? -- Hz query only
:PTEMplate
:REFerence? - query only
:MACCuracy
‘RMS
:AVERage? - query only
‘MAXimum? - query only
:PEAK
:AVERage? - query only
‘MAXimum? - query only
:OSUPpress
:AVERage? - query only
‘MAXimum? - query only
:PERCentile
:AVERage? - query only
‘MAXimum? - query only
:FREQuency
:AVERage? - query only
‘MAXimum? - query only
1141.1515.44 3.12 E-2
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FETCh:BURSt:PERRor:RMS:AVERage?

This command reads out the average of the RMS measurement of the phase error taken over the
selected number of bursts.

This command is only available in GSM MS mode (FS-K5) and when measurement of the
phase/frequency error is selected (see : CONFi gur e: BURSt : PFERr or ).

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: MTYP GVBK" selects the modulations type GMSK
" CONF: BURS: PFER"' selects the PFE measurements
" SWE: COUN 20" sets the number of bursts
"INET: I MM *WAL " executes the measurement
" FETC: BURS: PERR: RV5: AVER?" queries the result

Features: *RST value: --
SCPI: device-specific

Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.

FETCh:BURSt:PERRor:RMS:MAXimum?

This command reads out the maximum of the RMS measurement of the phase error taken over the
selected number of bursts.

This command is only available in GSM MS mode (FS-K5 ) and when measurement of the
phase/frequency error is selected (see : CONFi gur e: BURSt : PFERr or ).

Example: "I NST MGSM' switches the FSP to GSM MS modeModus
" CONF: MTYP GVBK" selects the modulation type GMSK
" CONF: BURS: PFER" selects the PFE measurements
" SWE: COUN 20" sets the number of bursts
"INET: I MM *WAL" executes the measurement
" FETC. BURS: PERR: RVS: MAX?" queries the result
Features: *RST value: --
SCPI: device-specific
Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.
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FETCh:BURSt:PERRor:PEAK:AVERage?

This command reads out the average of the PEAK measurement of the phase error taken over the
selected number of bursts.

This command is only available in GSM MS mode (FS-K5) and when measurement of the
phase/frequency error is selected (see : CONFi gur e: BURSt : PFERr or ).

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: MTYP GVBK" selects the modulation type GMSK
" CONF: BURS: PFER"' selects the PFE measurement
" SWE: COUN 20" sets the number of bursts
"INET: I MM *WAL " executes the measurement
"FETC: BURS: PERR: PEAK: AVER?" queries the result

Features: *RST value: --
SCPI: device-specific

Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.

FETCh:BURSt:PERRor:PEAK:MAXimum?

This command reads out the maximum of the PEAK measurement of the phase error taken over the
selected number of bursts.

This command is only available in GSM MS mode (FS-K5) and when measurement of the
phase/frequency error is selected (see : CONFi gur e: BURSt : PFERr or ).

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: MTYP GVBK" selects the modulation type GMSK
" CONF: BURS: PFER" selects the PFE measurement
" SWE: COUN 20" sets the number of bursts
"INET: I MM *WAL" executes the measurement
"FETC. BURS: PERR: PEAK: MAX?" queries the result

Features: *RST value: --
SCPI: device-specific

Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.
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FETCh:BURSt:FERRor:AVERage?

This command reads out the average of the frequency error measurement taken over the selected

number of bursts.

This command is only available in GSM MS mode (FS-K5) and when measurement of the
phase/frequency error is selected (see : CONFi gur e: BURSt : PFERr or ).

Example: "I NST MGSM'

" CONF: MTYP GVBK"
" CONF: BURS: PFER"
" SWE: COUN 20"
"INIT: I MM *WAL "

" FETC: BURS: FERR: AVER?"

*RST value: -
SCPI: device-specific

Mode: MS

Features:

switches the FSP to GSM MS mode
selects the modulation type GMSK
selects the PFE measurement

sets the number of bursts

executes the measurement

queries the result

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.

FETCh:BURSt:FERRor:MAXimum?

This command reads out the maximum of the frequency error measurement taken over the selected

number of bursts.

This command is only available in GSM MS mode (FS-K5) and when measurement of the
phase/frequency error is selected (see : CONFi gur e: BURSt : PFERr or ).

Example: "I NST MGSM'

" CONF: MTYP GVBK"
" CONF: BURS: PFER"
" SWE: COUN 20"
"INET: | MM * WAL

" FETC: BURS: FERR: MAX?"

*RST value: --
SCPI: device-specific

Mode: MS

Features:

switches the FSP to GSM MS mode
selects the modulation type GMSK
selects the PFE measurement

sets the number of bursts

executes the measurement

queries the result

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.
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FETCh:BURSt:PTEMplate:REFerence?
This command reads out the results of the premeasurement of power vs. time (PVT).
The result is output as a list of partial result strings separated by ’," in the following (ASCII) format:
<Levell><Level2>,<RBW>

<Levell>: measured level
<Level2>: level corrected by means of the bandwidth
<RBW>: bandwidth

This command is only available in GSM MS mode (FS-K5) and when measurement of the power vs.
time is selected (see : CONFi gur e: BURSt : PTEMol at e).

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: MTYP QVBK" selects the modulation type GMSK
" CONF: BURS: PTEM' selects the PVT measurement
" READ: BURS: PTEM REF?" executes the premeasurement
" FETC. BURS: PTEM REF?" gueries the result

Result: 43.2,43.2,1000000

Features: *RST value: -
SCPI: device-specific

Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.

FETCh:BURSt:MACCuracy:RMS:AVERage?

This command reads out the average of the RMS-measurement of the error vector magnitude taken
over the selected number of bursts.

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (CONFi gur e: BURSt : MACCur acy[ : | Mvedi at e] ).

Example: "I NST MGSM' switches the instrument to GSM MS mode
" CONF: MTYP EDGE" selects the modulation type EDGE (8PSK)
" CONF: BURS: MACC" selects the MAC measurement
" SWE: COUN 20" sets the number of bursts
"INIT: | MM *WAL" starts the measurement
" FETC. BURS: MACC. RV5: AVER?" queries the result

Features: *RST value: --
SCPI: device-specific

Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.

1141.1515.44 3.16 E-2



FS-K5 Description of Commands

FETCh:BURSt:MACCuracy:RMS:MAXimum?

This command reads out the maximum of the RMS-measurement of the error vector magnitude
taken over the selected number of bursts.

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (see CONFi gur e: BURSt : MACCur acy|[ : | Mvedi at e] ).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects modulation type EDGE (8PSK)
" CONF: BURS: MACC" Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
"INIET: | MM *WAL " Starts the measurement
" FETC: BURS: MACC: RMS: MAX?" Queries the result
Features: *RST value: --
SCPI: device-specific
Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.

FETCh:BURSt:MACCuracy:PEAK:AVERage?

This command reads out the average of the PEAK-measurement of the error vector magnitude
taken over the selected number of bursts.

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (see CONFi gur e: BURSt : MACCur acy[ : | Mvedi at e] ).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
"INET: I MM *WAL" Starts the measurement
" FETC: BURS: MACC: PEAK: AVER?" Queries the result
Features: *RST value: --
SCPI: device-specific
Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.
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FETCh:BURSt:MACCuracy:PEAK:MAXimum?

This command reads out the maximum of the PEAK-measurement of the error vector magnitude
taken over the selected number of bursts.

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (see CONFi gur e: BURSt : MACCur acy|[ : | Mvedi at e] ).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
"INET: I MM *WAL " Starts the measurement
" FETC: BURS: MACC: PEAK: MAX?" Queries the result
Features: *RST value: --
SCPI: device-specific
Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.

FETCh:BURSt:MACCuracy:OSUPpress:AVERage?

This command reads out the average of the original offset supression measurement taken over the
selected number of bursts.

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (see CONFi gur e: BURSt : MACCur acy[ : | Mvedi at e] ).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
"INET: I MM *WAL" Starts the measurement
" FETC: BURS: MACC: OSUP: AVER?" Queries the result
Features: *RST value: --
SCPI: device-specific
Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.
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FETCh:BURSt:MACCuracy:OSUPpress:MAXimum?

This command reads out the maximum of the original offset supression measurement taken over the
selected number of bursts.

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (see CONFi gur e: BURSt : MACCur acy|[ : | Mvedi at e] ).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
"INET: I MM *WAL " Starts the measurement
" FETC: BURS: MACC: OSUP: MAX?" Queries the result
Features: *RST value: --
SCPI: device-specific
Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.

FETCh:BURSt:MACCuracy:PERCentile:AVERage?

This command reads out the average of the 95% percentile measurement taken over the selected
number of bursts.

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (see CONFi gur e: BURSt : MACCur acy[ : | Mvedi at e] ).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
"INET: I MM *WAL" Starts the measurement
" FETC: BURS: MACC: PERC. AVER?" Queries the result
Features: *RST value: --
SCPI: device-specific
Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.
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FETCh:BURSt:MACCuracy:PERCentile:MAXimum?

This command reads out the maximum of the 95% percentile measurement taken over the selected
number of bursts.

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (see CONFi gur e: BURSt : MACCur acy|[ : | Mvedi at e] ).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
"INET: I MM *WAL " Starts the measurement
" FETC: BURS: MACC: PERC: MAX?" Queries the result
Features: *RST value: --
SCPI: device-specific
Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.

FETCh:BURSt:MACCuracy:FREQuency:AVERage?

This command reads out the average of the frequency error measurement taken over the selected
number of bursts.

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (see CONFi gur e: BURSt : MACCur acy[ : | Mvedi at e] ).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
"INET: I MM *WAL" Starts the measurement
" FETC. BURS: MACC. FREQ AVER?" Queries the result
Features: *RST value: --
SCPI: device-specific
Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.
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FETCh:BURSt:MACCuracy:FREQuency:MAXimum?

This command reads out the maximum of the frequency error measurement taken over the selected

number of bursts.

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (see CONFi gur e: BURSt : MACCur acy|[ : | Mvedi at e] ).

Example: "I NST MGSM'
" CONF: MTYP EDGE"
" CONF: BURS: MACC"

" SWE: COUN 20"

"INIT: I MM * WAL

" FETC: BURS: MACC: FREQ MAX?"
Features: *RST value: -

SCPI: device-specific
Mode: MS

Switches the instrument to GSM MS mode
Selects modulation type EDGE (8PSK)
Selects the MAC measurement
Sets the number of bursts
Starts the measurement

Queries the result

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.
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FETCh:PTEMplate Subsystem

Note: This subsystem has been included only for reasons of compatibility with FSE-K10.
It is replaced by the command FETCh: BURSt : PTEMol at e: REFer ence?.
For a detailed description see command FETCh: BURSt : PTEMpI at e: REFer ence?.

COMMAND PARAMETER UNIT COMMENT
FETCh Option FS-K5
:PTEMplate
:REFerence? - -- query only

FETCh:SPECtrum Subsystem

This subsystem provides the commands for reading out results of measurements in the GSM MS (FS-
K5) mode, used to measure the power of the spectral contributions due to modulation and switching
without first restarting a new measurement.

Spectrum due to modulation(MOD)

Spectrum due to transient (TRA)

COMMAND PARAMETER UNIT COMMENT
FETCh Option FS-K5
:SPECtrum

:MODulation

[:ALL?] ARFCn - query only

:REFerence? -- -- query only
:SWITching

[:ALL?] -- - query only

FETCh:SPECtrum:MODulation[:ALL]? ARFCn

This command reads out the result of the measurement of the modulation spectrum of the mobile.

Parameter:

ARFCn::= ARFCN * 1.8 MHz

The result is output as a list of partial result strings separated by ', in the following (ASCII) format:

<Index>,<Freql>,<Freq2>,<Level><Limit>, <Abs/Rel><Status> |,
<Index>,<Freql><Freq2>,<Level><Limit>, <Abs/Rel><Status>]...

where the parts between [...]' denote a partial result string that can be repeated n times.

<Index>:

<Freql>:

<Freq2>:

<Level>:

1141.1515.44

0, if the partial result string characterizes a measurement range

current number <>0,
if the partial result string characterizes a single
limit excess.
Start frequency of the measurement range or
frequency where the limit line is exceeded
Start frequency of the measurement range or
frequency exceeding the measurement range. The value of
<Freg2> is equal to the value of <Freql>, if either the
measurement is performed in the time domain or if the
partial result string contains a limit excess.
Measured maximum level of the partial range or
measured level at the test point.

3.22 E-2



FS-K5 Description of Commands
<Limit>: Limit in the partial range or at the test point
<Abs/Rel>: ABS <Level> and <Limit> are in absolute units (dBm)
REL <Level> and <Limit> are in relative units (dB)
<Status>: Result of the limit check in character data form:

PASSED no limit exceeded

FAILED limit exceeded

MARGIN margin exceeded

EXC limit excess marked as an exception

The frequencies <Freql> and <Freq2> are always absolute, i. e. not referred to the carrier

frequency.

This command is only available in GSM MS mode (FS-K5) and when modulation spectrum
measurement is selected (see : CONFi gur e: SPECt r um MODul ati on) .

Example:

Result:

Features:

Mode:

"I NST MGSM' switches the FSP to GSM MS mode

" CONF: SPEC: MOD" selects the MOD measurement

" READ: SPEC. MOD: REF?" executes the premeasurement and queries
the result

" READ: SPEC. MOD?" executes the measurement in the time
domain and queries the result

" FETC. SPEC:. MOD? ARFCn" queries the result of the measurement in the
time domain without starting a new
measurement

0, 890E6, 915E6, - 87. 4, - 108. 0, ABS, FAI LED,
1, 893. 2E6, 893. 2E6, - 83. 2, - 108. 0, ABS, FAI LED,
2,895. 7E6, 895. 7E6, - 87. 4, - 108. 0, ABS, FAI LED

*RST value: --
SCPI: device-specific

MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.
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FETCh:SPECtrum:MODulation:REFerence?

This command reads out the results of the premeasurement of modulation due to spectrum
measurement.

The result is output as a list of partial result strings separated by ’," in the following (ASCII) format:
<Levell><Level2>,<RBW>

<Levell>: measured level
<Level2>: level corrected by means of the bandwidth
<RBW>: bandwidth

This command is only available in GSM MS mode (FS-K5) and when the measurement of the
modulation due to spectrum is selected (see : CONFi gur e: SPECt r um MODul at i on).

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: SPEC: MOD" selects the MOD measurement
" READ: SPEC. MOD: REF?" executes the premeasurement and queries
the result
" FETC: SPEC. MOD: REF?" queries the result of the premeasurement
without starting a new measurement
Result: 35.2,43.2,30000
Features: *RST value: --
SCPI: device-specific
Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.

FETCh:SPECtrum:SWITching[:ALL]?
This command reads out the result of the measurement of the transient spectrum of the mobile.

The result is output as a list of partial result strings separated by ’," as for the command
FETCh: SPECt r um MODul ati on[: ALL] ?.

This command is only available in GSM MS mode (FS-K5) and when modulation spectrum
measurement is selected (see : CONFi gur e: SPECt r um MODul ati on).

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: SPEC. SW T" selects the TRA measurement
" READ: SPEC: SW T?" executes the measurement in the time
domain and queries the result
"FETC. SPEC. SW T?" queries the result without starting a new
measurement
Result: 0, 833. 4E6, 833. 4E6, 37. 4, - 36. 0, ABS, MARG N,

1, 834. OE6, 834. OEG, - 35. 2, - 36. 0, ABS, FAI LED,
2, 834. 6E6, 834. 6E6, - 74. 3, -75. 0, REL, FAI LED
0, 835. 0E6, 835. 0E6, - 65, 0, - 60. 0, REL, PASSED

Features: *RST value: --
SCPI: device-specific
Mode: MS

If no measurement has been performed yet, a query error results.
This command is an event and is therefore not assigned a query and has no *RST value.
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INSTrument Subsystem

The INSTrument subsystem selects the operating mode of the unit either via text parameters or fixed
numbers. The measurement windows are assigned to INSTrumentl (screen A) and INSTrument2

(screen B).
COMMAND PARAMETER UNIT COMMENT
INSTrument<1|2>
[:SELect] SANalyzer | MGSM Option FS-K5
:NSELect 1|5 Option FS-K5

INSTrument<1|2>[:SELect] SANalyzer | MSGM

Parameter:

Example:

Features:

Mode:

SANalyzer:  Spectrum analyzer mode
MGSM: GSM MS mode

"I NST SAN' Switches the instrument to spectrum analyzer mode

*RST value: SANalyzer
SCPI: conforming

all

Changeover to MGSM is only possible with firmware application GSM MS (FS-K5) installed.

Notes on GSM MS mode: - After switchover to the GSM MS mode, a measurement has

to be selected by means of a CONFigure command.

- After switchover to the GSM MS mode, the modulation mode
(GMSK or EDGE) selected last is active.

- If the analyzer is set to external trigger on switchover to
GSM MS mode, the 'Extern’ GSM trigger is used, otherwise
the 'IF Power’ GSM trigger (default) is set.

- When switching from GSM MS mode to Analyzer mode, the
GSM MS trigger is maintained, i.e. IF power if 'IF Power’ was
set before and external trigger, if 'Extern’ was set before.

INSTrument<1|2>:NSELect 1|5

Parameter:

Example:

Features:

Mode: all

1: Spectrum analyzer mode
5: GSM MS mode
"I NST: NSEL 1" switches the instrument to spectrum analyzer mode.

*RST value: 1
SCPI: conforming

Changeover to MGSM is only possible with firmware application GSM MS (FS-K5) installed.

For notes on GSM MS mode see above.
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READ Subsystem

The READ subsystem contains commands for starting complex measurement tasks such as those
provided in the GSM MS mode (FSE-K5), and for querying the results subsequently. The READ
subsystem is closely linked to the functions of the CONFigure and FETCh subsystems, where the
measurement sequences are configured or the results are queried without restarting a new
measurement.

READ:BURSt Subsystem

This subsystem provides the commands for starting measurements in the GSM MS Analyzer mode
(option FS-K5), which are performed on individual bursts and for reading out the results subsequently:

- Phase-Frequency Error (PFE)

- Modulation Accuracy (MAC)

- Power vs. Time (PVT)

COMMAND PARAMETER UNIT COMMENT
READ Option FS-K5
:BURSt
:PERRor
:RMS
:AVERage? - Deg query only
:MAXimum? - Deg query only
:PEAK
:AVERage? - Deg query only
:MAXimum? - Deg query only
:FERRor
:AVERage? - Hz query only
:MAXimum? - Hz query only
:PTEMplate
:REFerence
[:IMMediate?] - - query only
:REFerence --
[:IMMediate?] -- - query only
:MACCuracy
:RMS
:AVERage? -- % query only
:MAXimum? - % query only
:PEAK
:AVERage? -- % query only
:MAXimum? - % query only
:OSUPpress
:AVERage? -- dB query only
:MAXimum? - dB query only
:PERCentile
:AVERage? -- % query only
:MAXimum? - % query only
:FREQuency
:AVERage? - Hz query only
:MAXimum? - Hz query only
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READ:BURSt:PERRor:RMS:AVERage?

This command starts the measurement of the phase and frequency error (PFE) of the mobile and
reads out the average of the RMS measurement of the phase error taken over the selected number
of bursts.

When the measurement is started the analyzer is automatically set to single sweep.

Further results of the PFE measurement can then be queried without restart of the measurement via
the : FETCh: BURSt subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available in GSM MS mode (FS-K5) and when measurement of the
phase/frequency error is selected (see : CONFi gur e: BURSt : PFERr or ).

"I NST MGSM'

" CONF: MTYP GVBK"

" CONF: BURS: PFER"

" SWE: COUN 20"

" READ: BURS: PERR: RM5: AVER?"

Example:

device-specific

*RST value:
SCPI:

MS

Features:

Mode:

switches the FSP to GSM MS mode
selects modulation type GMSK

selects the PFE measurement

sets the number of bursts

executes the measurement and queries the
result

This command is an event and is therefore not assigned a query and has no *RST value.

READ:BURSt:PERRor:RMS:MAXimum?

This command starts the measurement of the phase and frequency error (PFE) of the mobile and
reads out the maximum of the RMS measurement of the phase error taken over the selected

number of bursts.
When the measurement is started the analyzer is auto

matically set to single sweep.

Further results of the PFE measurement can then be queried without restart of the measurement via

the : FETCh: BURSt subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available in GSM MS mode (FS

-K5) and when measurement of the

phase/frequency error is selected (see : CONFi gur e: BURSt : PFERr or ).

"I NST MGSM'

" CONF: MTYP GVBK"

" CONF: BURS: PFER"

" SWE: COUN 20"

" READ: BURS: PERR: RV5: MAX?"

Example:

*RST value:
SCPI:

MS

Features:

device-specific

Mode:

switches the FSP to GSM MS mode
selects modulation type GMSK

selects the PFE measurement

sets the number of bursts

executes the measurement and queries the
result

This command is an event and is therefore not assigned a query and has no *RST value.
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READ:BURSt:PERRor:PEAK:AVERage?

This command starts the measurement of the phase and frequency error (PFE) of the mobile and
reads out the average of the PEAK measurement of the phase error taken over the selected number
of bursts.

When the measurement is started the analyzer is automatically set to single sweep.

Further results of the PFE measurement can then be queried without restart of the measurement via
the : FETCh: BURSt subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available in GSM MS mode (FS-K5) and when measurement of the
phase/frequency error is selected (see : CONFi gur e: BURSt : PFERr or) .

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: MTYP QVBK" selects modulation type GMSK
" CONF: BURS: PFER" selects the PFE measurement
" SVE: COUN 20" sets the number of bursts
" READ: BURS: PERR: PEAK: AVER?" executes the measurement and queries
the result
Features: *RST value: --
SCPI: device-specific
Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.

READ:BURSt:PERRor:PEAK:MAXimum?

This command starts the measurement of the phase and frequency error (PFE) of the mobile and
reads out the maximum of the PEAK-measurement of the phase error taken over the selected
number of bursts.

When the measurement is started the analyzer automatically is set to single sweep.

Further results of the PFE measurement can be then queried without restart of the measurement via
the : FETCh: BURSt subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available in GSM MS mode (FS-K5) and when measurement of the
phase/frequency error is selected (see : CONFi gur e: BURSt : PFERr or

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: MTYP QVBK" selects modulation type GMSK
" CONF: BURS: PFER" selects the PFE measurement
" SWE: COUN 20" sets the number of bursts
" READ: BURS: PERR: PEAK: MAX?"  executes the measurement and queries
the result
Features: *RST value: --
SCPI: device-specific
Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.
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READ:BURSt:FERRor:AVERage?

This command starts the measurement of the phase and frequency error (PFE) of the mobile and
reads out the average of the measurement of the frequency error taken over the selected number of
bursts.

When the measurement is started the analyzer is automatically set to single sweep.

Further results of the PFE measurement can then be queried without restart of the measurement via
the : FETCh: BURSt subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available in GSM MS mode (FS-K5) and when measurement of the
phase/frequency error is selected (see : CONFi gur e: BURSt : PFERr or) .

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: MTYP GVBK" selects modulation type GMSK
" CONF: BURS: PFER" selects the PFE measurement
" SVE: COUN 20" sets the number of bursts
" READ: BURS: FERR: AVER?" executes the measurement and queries the
result
Features: *RST value: --
SCPI: device-specific
Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.

READ:BURSt:FERRor:MAXimum?

This command starts the measurement of the phase and frequency error (PFE) of the mobile and
reads out the average of the measurement of the frequency error taken over the selected number of
bursts.

When the measurement is started the analyzer is automatically set to single sweep.

Further results of the PFE measurement can then be queried without restart of the measurement via
the : FETCh: BURSt subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available in GSM MS mode (FS-K5) and when measurement of the
phase/frequency error is selected (see : CONFi gur e: BURSt : PFERr or) .

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: MTYP QGVBK" selects modulation type GMSK
" CONF: BURS: PFER" selects the PFE measurement
" SWE: COUN 20" sets the number of bursts
" READ: BURS: FERR: MAX?" executes the measurement and queries the
result
Features: *RST value: -
SCPI: device-specific
Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.
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READ:BURSt:PTEMplate:REFerence[:IMMediate]?

This command starts the premeasurement of power vs. time and reads out the results.

The result is output as a list of partial result strings separated by ’," in the following (ASCII) format:

<Levell><Level2>,<RBW>

<Levell>: measured level
<Level2>: level corrected by means of the bandwidth
<RBW>: bandwidth

This command is only available in GSM MS mode (FS-K5) and when measurement of the power vs.
time is selected (see : CONFi gur e: BURSt : PTEMol at e).

"I NST MGSM'

" CONF: MTYP GVBK"

" CONF: BURS: PTEM'

" READ: BURS: PTEM REF?"

Example:

Result:  43.2,43.2,400000

*RST value: --
SCPI: device-specific

Mode: MS

Features:

switches the FSP to GSM MS mode
selects modulation type GMSK

selects the PVT measurement

executes the measurement and queries the
result

This command is an event and is therefore not assigned a query and has no *RST value.

READ:BURSt:REFerence[:IMMediate]?

This command starts the premeasurement of power vs. time and returns the measured level in dBm.

This command is only available in GSM MS mode (FS-K5) and when measurement of the power vs.
time is selected (see : CONFi gur e: BURSt : PTEMoI at e).

Note:

This command has been included only for reasons of compatibility with FSE-K10.

Instead of this command, the command READ: BURSt : PTEMol at e: REFer ence[ | Mvedi at e] ?
should be used, whose output format conforms to that of the premeasurement query commands.
For a detailed description see command READ: BURSt : PTEMpl at e: REFer ence [ | Mvedi at e] ?.

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: MTYP QVBK" selects the modulation type GMSK
" CONF: BURS: PTEM' selects the PVT measurement
" READ: BURS: REF?" executes the premeasurement and queries
the result
Features: *RST value: --
SCPI: device-specific
Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.
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READ:BURSt:MACCuracy:RMS:AVERage?

This command starts the measurement of the modulation accuracy of the mobile and reads out the
average of the RMS-measurement of the error vector magnitude taken over the selected number of
bursts.

When the measurement is started the analyzer is automatically set to single sweep.

Further results of the modulation accuracy measurement can be then queried without restart of the

measurement via the : FETCh: BURSt -subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of

the modulation accuracy is selected (CONFi gur e: BURSt : MACCur acy[ : | Mvedi at e]).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects the modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
" READ: BURS: MACC: RVS: AVER?" Starts the measurement and reads out the

result

Features: *RST value: --
SCPI: device-specific

Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.

READ:BURSt:MACCuracy:RMS:MAXimum?

This command starts the measurement of the modulation accuracy of the mobile and reads out the
maximum of the RMS-measurement of the error vector magnitude taken over the selected number
of bursts.

When the measurement is started the analyzer is automatically set to single sweep.

Further results of the modulation accuracy measurement can be then queried without restart of the
measurement via the : FETCh: BURSt -subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of

the modulation accuracy is selected (CONFi gur e: BURSt : MACCur acy( : | Mvedi at e] ).

"I NST MGSM'

" CONF: MTYP EDGE"

" CONF: BURS: MACC"

" SWE: COUN 20"

" READ: BURS: MACC: RV5: MAX?"

Example:

*RST value: -
SCPI: device-specific

MS

Features:

Mode:

Switches the instrument to GSM MS mode
Selects the modulation type EDGE (8PSK)
Selects the MAC measurement

Sets the number of bursts

Starts the measurement and reads out the
result

This command is an event and is therefore not assigned a query and has no *RST value.
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READ:BURSt:MACCuracy:PEAK:AVERage?

This command starts the measurement of the modulation accuracy of the mobile and reads out the
average of the PEAK-measurement of the error vector magnitude taken over the selected number of
bursts.

When the measurement is started the analyzer is automatically set to single sweep.

Further results of the modulation accuracy measurement can be then queried without restart of the
measurement via the : FETCh: BURSt -subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (CONFi gur e: BURSt : MACCur acy[ : | Mvedi at e]).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects the modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
" READ: BURS: MACC: PEAK: AVER?" Starts the measurement and reads out the

result

Features: *RST value: --
SCPI: device-specific

Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.

READ:BURSt:MACCuracy:PEAK:MAXimum?

This command starts the measurement of the modulation accuracy of the mobile and reads out the
maximum of the PEAK-measurement of the error vector magnitude taken over the selected number
of bursts.

When the measurement is started the analyzer is automatically set to single sweep.Further results of
the modulation accuracy measurement can be then queried without restart of the measurement via
the : FETCh: BURSt -subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (CONFi gur e: BURSt : MACCur acy[ : | Mvedi at e] ).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDCGE" Selects the modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
" READ; BURS: MACC. PEAK: MAX?" Starts the measurement and reads out the

result

Features: *RST value: --
SCPI: device-specific

Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.
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READ:BURSt:MACCuracy:OSUPpress:AVERage?

This command starts the measurement of the modulation accuracy of the mobile and reads out the
average of the original offset suppression measurement taken over the selected number of bursts.
When the measurement is started the analyzer is automatically set to single sweep.

Further results of the modulation accuracy measurement can be then queried without restart of the
measurement via the : FETCh: BURSt -subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (CONFi gur e: BURSt : MACCur acy[ : | Mvedi at e] ).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects the modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
" READ: BURS: MACC: OSUP: AVER?" Starts the measurement and reads out the

result

Features: *RST value: --
SCPI: device-specific

Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.

READ:BURSt:MACCuracy:0OSUPpress:MAXimum?

This command starts the measurement of the modulation accuracy of the mobile and reads out the

maximum of the original offset suppression measurement taken over the selected number of bursts.
When the measurement is started the analyzer is automatically set to single sweep.

Further results of the modulation accuracy measurement can be then queried without restart of the

measurement via the : FETCh: BURSt -subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of

the modulation accuracy is selected (CONFi gur e: BURSt : MACCur acy[ : | Mvedi at e]).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects the modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
" READ: BURS: MACC: OSUP: MAX?" Starts the measurement and reads out the

result

Features: *RST value: --
SCPI: device-specific

Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.
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READ:BURSt:MACCuracy:PERCentile:AVERage?

This command starts the measurement of the modulation accuracy of the mobile and reads out the
average of the 95% percentile measurement taken over the selected number of bursts.

When the measurement is started the analyzer is automatically set to single sweep.

Further results of the modulation accuracy measurement can be then queried without restart of the
measurement via the : FETCh: BURSt -subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (CONFi gur e: BURSt : MACCur acy| : | Mvedi at e]).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects the modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
" READ: BURS: MACC: PERC: AVER?" Starts the measurement and reads out
the result
Features: *RST value: --
SCPI: device-specific
Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.

READ:BURSt:MACCuracy:PERCentile:MAXimum?

This command starts the measurement of the modulation accuracy of the mobile and reads out the
maximum of the 95% percentile measurement taken over the selected number of bursts.

When the measurement is started the analyzer is automatically set to single sweep.

Further results of the modulation accuracy measurement can be then queried without restart of the
measurement via the : FETCh: BURSt -subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (CONFi gur e: BURSt : MACCur acy| : | Mvedi at e]).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDCGE" Selects the modulation type EDGE (8PSK)
" CONF: BURS: MACC' Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
" READ: BURS: MACC: PERC: MAX?" Starts the measurement and reads out the

result

Features: *RST value: --
SCPI: device-specific

Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.
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READ:BURSt:MACCuracy:FREQuency:AVERage?

This command starts the measurement of the modulation accuracy of the mobile and reads out the
average of the frequency error measurement taken over the selected number of bursts.

When the measurement is started the analyzer is automatically set to single sweep.

Further results of the modulation accuracy measurement can be then queried without restart of the
measurement via the : FETCh: BURSt -subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (CONFi gur e: BURSt : MACCur acy| : | Mvedi at e]).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDGE" Selects the modulation type EDGE (8PSK)
" CONF: BURS: MACC" Selects the MAC measurement
" SVE: COUN 20" Sets the number of bursts
" READ: BURS: MACC. FREQ AVER?" Starts the measurement and reags out
the result
Features: *RST value: --
SCPI: device-specific
Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.

READ:BURSt:MACCuracy:FREQuency:MAXimum?

This command starts the measurement of the modulation accuracy of the mobile and reads out the
maximum of the frequency error measurement taken over the selected number of bursts.

When the measurement is started the analyzer is automatically set to single sweep.

Further results of the modulation accuracy measurement can be then queried without restart of the
measurement via the : FETCh: BURSt -subsystem.

An ongoing measurement can be aborted via the command ABORt .

This command is only available with GSM MS Analyzer (option FS-K5) and when measurement of
the modulation accuracy is selected (CONFi gur e: BURSt : MACCur acy( : | Mvedi at e]).

Example: "I NST MGSM' Switches the instrument to GSM MS mode
" CONF: MTYP EDCGE" Selects the modulation type EDGE (8PSK)
" CONF: BURS: MACC" Selects the MAC measurement
" SWE: COUN 20" Sets the number of bursts
" READ: BURS: MACC: FREQ MAX?" Starts the measurement and reads out

the result.

Features: *RST value: -
SCPI: device-specific

Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.
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READ:SPECtrum Subsystem

This subsystem provides the commands for starting measurements in the GSM MS mode (FS-K5),
which are used to measure the power of the spectral components due to modulation and switching, and
for reading out the results subsequently.

Measurement of spectrum due to modulation (MOD)

Measurement of spectrum due to transients (TRA)

COMMAND PARAMETER UNIT COMMENT
READ Option FS-K5
:SPECtrum
:MODulation
[:ALL?] - - query only
:REFerence
[:IMMediate?] -- - query only
:SWITching
[:ALL?] -- - query only

READ:SPECtrum:MODulation[:ALL]?

This command starts the measurement of the modulation spectrum of the mobile and reads out the
result. The measurement is performed in the frequency range ARFCN + 1.8 MHz.

The result is read out as a list of partial ASCII result strings separated by ',’ in the following format:

<Index>,<Freql>,<Freq2>,<Level><Limit>, <Abs/Rel><Status> |,
<Index>,<Freql><Freq2><Level><Limit>, <Abs/Rel><Status>]...

where the part set in '[...] characterizes a partial result string which can be repeated n times.

<Index>: 0, if the partial result string characterizes a
measurement range.
current number <>0,
if the partial result string characterizes a
single limit excess.

<Freql>: Start frequency of the measurement range or frequency where
the limit is exceeded.
<Freq2>: Stop frequency of the measurement range or frequency where

the measured range is exceeded. The value of <Freq2> is
equal to the value of <Freql>, if either the measurement is
performed in the time domain or the partial result string contains
a limit excess.

<Level>: Measured maximum level of the partial range or measured level
at the test point.

<Limit>: Limit in the partial range or at the test point.

<Abs/Rel>: ABS <Level> and <Limit> are in absolute units (dBm)
REL <Level> and <Limit> are in relative units (dB)

<Status>: Result of the limit check in character data form:

PASSED no limit exceeded

FAILED limit exceeded

MARGIN margin exceeded

EXC limited excess characterized as an exception

The frequencies <Freql> and <Freq2> are always absolute and not referred to the carrier
frequency.

An ongoing measurement can be aborted via the command ABORt .
This command is only available in GSM MS mode (FS-K5) option and when modulation spectrum
measurement is selected (see : CONFi gur e: SPECt r um MODul ati on).
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Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: SPEC. MOD" selects the MOD measurement
" READ: SPEC. MOD: REF?" executes the premeasurement and queries
the result.
" READ; SPEC. MOD?" executes the measurement in the time
domain and queries the result.
Result: 0, 890ES6, 915E6, - 87. 4, - 108. 0, ABS, FAI LED,

1, 893. 2E6, 893. 2E6, - 83. 2, - 108. 0, ABS, FAI LED,
2,895. 7E6, 895. 7E6, - 87. 4, - 108. 0, ABS, FAI LED

Features: *RST value: --
SCPI: device-specific
Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.

READ:SPECtrum:MODulation:REFerence[:IMMediate]?

This command starts the premeasurement of the modulation due to spectrum measurement and
reads out the result.

The result is output as a list of partial result strings separated by ’," in the following (ASCII) format:

<Levell><Level2>,<RBW>

<Levell>: measured level
<Level2>: level corrected by means of the bandwidth
<RBW>: bandwidth

This command is only available in GSM MS mode (FS-K5) and when measurement of the
modulation due to spectrum is selected (see : CONFi gur e: SPECt r um MODul at i on).

Example: "I NST MGSM' switches the FSP to GSM MS mode
" CONF: SPEC. MOD" selects the MOD measurement
" READ: SPEC. MOD: REF?" executes the premeasurement and queries
the result.
Result: 35.2,43.2,30000
Features: *RST value: --
SCPI: device-specific
Mode: MS

This command is an event and is therefore not assigned a query and has no *RST value.
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READ:SPECtrum:SWITchin

g[:ALL]?

This command starts the measurement of the transient spectrum of the mobile and reads out the

result.

The result is read out as a list of partial ASCII result strings separated by ’,” in the format used for
READ: SPECt r um MODul ati on[ : ALL] ?

An ongoing measurement can be aborted via the command ABORt .
This command is only available in GSM MS Analyzer mode (FS-K5) and when the spectrum due to
switching measurement is selected (see : CONFi gur e: SPECt r um SW TCHi ng)

Example: "I NST
" CONF
" READ

Result: 0, 833
1,834
2,834
0, 835

MGSM'
: SPEC. SW T"
: SPEC. SW T?"

switches the FSP to GSM MS mode
selects the TRA measurement
executes the measurement in the time
domain and queries the result.

. 4E6, 833. 4E6, 37. 4, - 36. 0, ABS, VARG N,

. OE6, 834. 0ES6,
. 6E6, 834. 6E6,
. OEG6, 835. OE®G,

Features: *RST value: --

SCPI:
Mode: MS

device-specific

-35.2,-36. 0, ABS, FAI LED,
-74.3,-75.0, REL, FAI LED
- 65, 0, -60. 0, REL, PASSED

This command is an event and is therefore not assigned a query and has no *RST value.
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SENSe Subsystem

The SENSe subsystem is organized in several subsystems. The commands of these subsystems
directly control device-specific settings, they do not refer to the signal characteristics of the
measurement signal.

The SENSe subsystem controls the essential parameters of the analyzer. In accordance with the SCPI
standard, the keyword "SENSe" is optional for this reason, which means that it is not necessary to
include the SENSe node in command sequences.

SENSe:BANDwidth Subsystem

[SENSe:]IBANDwidth|BWIDth[:RESolution] <numeric_value>

Note: This command is not available for GSM MS measurements MAC, PFE and PVT.
The bandwidth is automatically set according to standard GSM.

[SENSe:]IBANDwidth|BWIDth[:RESolution]:AUTO <numeric_value>
Note: This command is not available for GSM MS measurements MAC, PFE and PVT.

[SENSe<1|2>:]BANDwidth|BWIDth[:RESolution]: TYPE NORMal | FFT | CFILter | RRC
Note: This command is not available for GSM MS measurements MAC, PFE, PVT and CPW.

[SENSe<1|2>:]BANDwidth|BWIDth:VIDeo 1Hz...10MHz
Note: This command is not available for GSM MS measurements MAC, PFE and PVT.

[SENSe<1|2>:]BANDwidth|BWIDth:VIDeo:AUTO ON | OFF
Note: This command is not available for GSM MS measurements MAC, PFE and PVT.

[SENSe<1|2>:]1BANDwidth|BWIDth:VIDeo:RATio 0.01...1000
Note: This command is not available for GSM MS measurements MAC, PFE and PVT.

SENSe:CORRection Subsystem

Note : The commands of this subsystem are not available in GSM MS mode.
SENSe:DETector Subsystem

Note : Detectors APEAK and QPEak are not available for GSM MS measurements MAC, PFE and
PVT.
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SENSe:FREQuency Subsystem

[SENSe<1|2>:]FREQuency:CENTer:STEP:LINK SPAN | RBW | OFF
Note: This command is not available for GSM MS measurements MAC, PFE and PVT

[SENSe<1|2>:]FREQuency:CENTer:STEP:LINK:FACTor 1 ...100 PCT
Note: This command is not available for GSM MS measurements MAC, PFE and PVT

[SENSe<1|2>:]FREQuency:SPAN O .. fyax
Note: This command is not available for GSM MS measurements MAC, PFE, PVT and CPW

[SENSe<1|2>:]FREQuency:SPAN:FULL
Note: This command is not available for GSM MS measurements MAC, PFE, PVT and CPW

[SENSe<1|2>:]FREQuency:STARt O .. fax
Note: This command is not available for GSM MS measurements MAC, PFE, PVT and CPW

[SENSe<1|2>:]FREQuency:STOP 0 .. fiayx
Note: This command is not available for GSM MS measurements MAC, PFE, PVT and CPW

[SENSe<1|2>:]FREQuency:MODE CW | FiXed | SWEep

Note: This command is not available for GSM MS measurements MAC, PFE, PVT, CPW and
SPU

SENSe:LIST Subsystem

Note: The commands of this subsystem are not available for GSM MS measurements MAC,
PFE and PVT
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SENSe:MPOWer Subsystem

Note: The commands of this subsystem are not available for GSM MS measurements MAC,
PFE and PVT

SENSe:POWer Subsystem

Note : The commands of this subsystem are not available in GSM MS mode.

SENSe:SWEep Subsystem

[SENSe<1|2>:]SWEep:TIME 2.5 ms to 16000 s (frequency domain) | 1 ps to 16000 s (time domain)
Note: This command is not available for GSM MS measurements MAC, PFE, PVT and CPW

[SENSe<1|2>:]SWEep:TIME:AUTO ON | OFF
Note: This command is not available for GSM MS measurements MAC, PFE, PVT and CPW

[SENSe<1|2>:]SWEep:EGATe...

Note: The commands of this node are not available for GSM MS measurements MAC, PFE,
PVT, CPW, TRA and SPU.

TRACe:1Q Subsystem

Note : The commands of this subsystem are not available in GSM MS mode.
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TRIGger Subsystem

COMMAND PARAMETER UNIT COMMENT
TRIGger<1|2>
[:SEQuence]
:SOURce IMMediate | EXTernal | VIDeo | IFPower
:SYNChronize Option FS-K5
:ADJust
:EXTernal <numeric_value>
IFPower <numeric_value>

TRIGger<1|2>[:SEQuence]: SOURce IMMediate | EXTernal | VIDeo | IFPower

Note : This command is not available in GSM MS mode. The trigger source is selected with

TRIGger[:SEQuence]:SYNChronize:ADJust:EXTernal -460us...100s
This command is a combination of 2 commands:

For one, the ‘Extern' GSM trigger is selected. For all GSM measurements requiring a trigger signal
and for which an external trigger is possible, the EXTer nal trigger setting is used. If an external
trigger is not possible, the | Mvedi at e trigger setting is used (see table of triggers in section
"Trigger and Time References" in Chapter 1.)

For another, the correction value for the time offset of the external trigger from the beginning of the
measured slot is defined (GSM trigger offset, see section "Trigger and Time References" in
Chapter 1).

This correction value is needed in order to establish an exact time reference between the trigger
event and the beginning of the slot if there is no midamble triggering. The correction value for the
DUT in question can be determined in the GENERAL SETTINGS menu with the TRIGGER OFFSET
softkey.

This command is available only if GSM MS Analyzer (FS-K5) application firmware is installed.

Note: - If the analyzer is set to external trigger on switchover to GSM MS mode (with
| NST: SEL MGSM), the 'Extern’ GSM trigger is used, otherwise the 'IF Power’ GSM
trigger (default) is set.

- When switching from GSM MS mode to Analyzer mode, the GSM MS trigger setting is
maintained, i.e. IF power if 'IF Power’ was set before and external trigger, if 'Extern’ was
set before.

Example: "I NST MGSM' switches the FSP to GSM MS mode
"TRI G SYNC. ADJ: EXT 200us" selects 'Extern' GSM trigger and a GSM
trigger offset of 200 us between the
external trigger and the beginning of the slot.

Features: *RST value: 0Os
SCPI: device-specific
Mode: MS

1141.1515.44 3.42 E-2



FS-K5 Description of Commands

TRIGger[:SEQuence]:SYNChronize:ADJust:IFPower -460ps...100s
This command is a combination of 2 commands:

For one, the ‘IF Power' GSM trigger is selected. For all GSM measurements for which an IF power
trigger is possible, the | FPower trigger setting is used. If an IF power trigger is not possible, the

| MMedi at e trigger setting is used (see table of triggers in section "Trigger and Time References" in
Chapter 1.)

For another, the correction value for the time offset of the IF power trigger from the beginning of the
measured slot is defined (GSM trigger offset, see section "Trigger and Time References" in

Chapter 1).

This correction value is needed in order to establish an exact time reference between the trigger
event and the beginning of the slot if there is no midamble triggering. The correction value for the
DUT in question can be determined in the GENERAL SETTINGS menu with the TRIGGER OFFSET
softkey.

This command is available only if GSM MS Analyzer application firmware (FS-K5) is installed.

Note: If the analyzer is set to external trigger on switchover to GSM MS mode (with | NST: SEL
MGSM), the ‘Extern® GSM trigger is used, otherwise the ‘IF Power' GSM trigger (default) is
set.

Example: "I NST MGSM' switches the FSP to GSM MS mode

"TRI G SYNC: ADJ: | FP 20us" selects 'IF Power’ GSM trigger and a GSM
trigger offset of 20 ps between the
IF power trigger and the beginning of the slot

Features: *RST value: Os
SCPI: device-specific
Mode: MS

UNIT Subsystem

UNIT<1|2>:POWer DBM | DBPW | WATT | DBUV | DBMV | VOLT | DBUA | AMPere |V | A | W

Note: This command is not available in GSM MS mode. In GSM MS mode, the unit is fixed,
i.e. dBm (for power measurements) or deg (for phase error measurements).
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Alphabetical List of Commands

The following list contains the new commands for application firmware GSM MS, FS-K5

Command Parameter Page
CONFigure:BURSt:MACCuracsy[:IMMediate] 3.7
CONFigure:BURSt:PFERror[:IMMediate] 3.7
CONFigure:BURSt:POWer[:IMMediate] 3.8
CONFigure:BURSt:PTEMplate:[:IMMediate] 3.8
CONFigure:BURSt:PTEMplate:SELect FULL | TOP | RISing | FALLing 3.8
CONFigure:CHANnNel: TSC 0to 7| USER 34
CONFigure:CHANNel: TSC:USER <string> 3.5
CONFigure:MTYPe GMSK | EDGE 3.6
CONFigure:RESTore 3.5
CONFigure:SPECtrum:MODulation[:IMMediate] 3.9
CONFigure:SPECtrum:SWITching[:IMMediate] 3.9
CONFigure:SPURIous[:IMMediate] 3.10
FETCh:BURSt:FERRor:AVERage? 3.15
FETCh:BURSt:FERRor:MAXimum? 3.15
FETCh:BURSt:MACCuracy:FREQuency:AVERage? 3.20
FETCh:BURSt:MACCuracy:FREQuency:MAXimum? 3.21
FETCh:BURSt:MACCuracy:OSUPpress:AVERage? 3.18
FETCh:BURSt:MACCuracy:OSUPpress:MAXimum? 3.19
FETCh:BURSt:MACCuracy:PEAK:AVERage? 3.17
FETCh:BURSt:MACCuracy:PEAK:MAXimum? 3.18
FETCh:BURSt:MACCuracy:PERCentile:AVERage? 3.19
FETCh:BURSt:MACCuracy:PERCentile:MAXimum? 3.20
FETCh:BURSt:MACCuracy:RMS:AVERage? 3.16
FETCh:BURSt:MACCuracy:RMS:MAXimum? 3.17
FETCh:BURSt:PERRor:PEAK:AVERage? 3.14
FETCh:BURSt:PERRor:PEAK:MAXimum? 3.14
FETCh:BURSt:PERRor:RMS:AVERage? 3.13
FETCh:BURSt:PERRor:RMS:MAXimum? 3.13
FETCh:BURSt:PTEMplate:REFerence? 3.16
FETCh:MODulation[:ALL]? ARFCn 3.22
FETCh:PTEMplate:REFerence? 3.22
FETCh:SPECtrum:MODulation:REFerence? 3.24
FETCh:SPECtrum:SWITching[:ALL]? 3.24
INSTrument<1|2>:NSELect 1|5 3.25
INSTrument<1|2>[:SELect] SANalyzer | MGSM 3.25
READ:BURSt:FERRor:AVERage? 3.29
READ:BURSt:FERRor:MAXimum? 3.29
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READ:BURSt:MACCuracy:FREQuency:AVERage? 3.35
READ:BURSt:MACCuracy:FREQuency:MAXimum? 3.35
READ:BURSt:MACCuracy:OSUPpress:AVERage? 3.33
READ:BURSt:MACCuracy:OSUPpress:MAXimum? 3.33
READ:BURSt:MACCuracy:PEAK:AVERage? 3.32
READ:BURSt:MACCuracy:PEAK:MAXimum? 3.32
READ:BURSt:MACCuracy:PERCentile:AVERage? 3.34
READ:BURSt:MACCuracy:PERCentile:MAXimum? 3.34
READ:BURSt:MACCuracy:RMS:AVERage? 3.31
READ:BURSt:MACCuracy:RMS:MAXimum? 3.31
READ:BURSt:PERRor:PEAK:AVERage? 3.28
READ:BURSt:PERRor:PEAK:MAXimum? 3.28
READ:BURSt:PERRor:RMS:AVERage? 3.27
READ:BURSt:PERRor:RMS:MAXimum? 3.27
READ:BURSt:PTEMplate:REFerence[:IMMediate]? 3.30
READ:BURSt:REFerence[:IMMediate]? 3.30
READ:SPECtrum:MODulation:REFerence[:IMMediate]? 3.37
READ:SPECtrum:MODulation[:ALL]? 3.36
READ:SPECtrum:SWITching[:ALL]? 3.38
TRIGger[:SEQuence]:SYNChronize:ADJust:EXTernal -460ups to 100s 3.42
TRIGger[:SEQuence]:SYNChronize:ADJust:IFPower -460ps to 100s 3.43
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The following list contains all commands not available or available only with restrictions in GSM MS

mode.
Command Restrictions Page
CALCulate<1|2>:DELTamarker<1...4>:FUNCtion:PNOise:RESult? not in GSM MS mode 3.1
CALCulate<1|2>:DELTamarker<1...4>:FUNCtion:PNOise[:STATe] not in GSM MS mode 3.1
CALCulate<1|2>:LIMit<1...8>:.... not for MAC /PFE measurement 3.1
CALCulate<1|2>:MARKer<1...4>:COUNt not for MAC /PFE / PVT measurements 3.2
CALCulate<1|2>:MARKer<1...4>:COUNt:FREQuency? not for MAC /PFE / PVT measurements 3.2
CALCulate<1|2>:MARKer<1...4>:COUNt:RESolution not for MAC /PFE / PVT measurements 3.2
CALCulate<1|2>:MARKer<1...4>:FUNCtion:NDBDown not for MAC /PFE / PVT measurements 3.2
CALCulate<1|2>:MARKer<1...4>:FUNCtion:NDBDown:FREQuency? not for MAC /PFE / PVT measurements 3.2
CALCulate<1|2>:MARKer<1...4>:FUNCtion:NDBDown:RESult? not for MAC /PFE / PVT measurements 3.2
CALCulate<1|2>:MARKer<1...4>:FUNCtion:NDBDown:STATe not for MAC /PFE / PVT measurements 3.2
CALCulate<1|2>:MARKer<1...4>:FUNCtion:NOISe:RESult? not for MAC /PFE / PVT measurements 3.2
CALCulate<1|2>:MARKer<1...4>:FUNCtion:NOISe[:STATe] not for MAC /PFE / PVT measurements 3.2
CALCulate<1|2>:MARKer<1...4>:FUNCtion:POWer... not in GSM MS mode 3.3
CALCulate<1|2>:MARKer<1...4>:FUNCtion:SUMMary:MODE not for MAC /PFE measurement 3.3
CALCulate<1|2>:MARKer<1...4>:FUNCtion:SUMMary:REFerence:AUTO not for MAC /PFE measurement 3.3
CALCulate<1|2>:MARKer<1...4>:FUNCtion:TOIl:RESult? not for MAC /PFE / PVT measurements 3.3
CALCulate<1|2>:MARKer<1...4>:FUNCtion:TOI[:STATe] not for MAC /PFE / PVT measurements 3.3
CALCulate<1|2>:STATistics:.. not in GSM MS mode 33
CALCulate<1|2>:UNIT:POWer not in GSM MS mode 3.3
DISPlay:FORmat not in GSM MS mode 3.11
DISPlay[:WINDow<1|2>]:TRACe<1...3>:Y:SPACing not in GSM MS mode 3.11
DISPlay[:WINDow<1|2>]:SELect not in GSM MS mode 3.11
[SENSe<1|2>:]BANDwidth|BWIDth[:RESolution] not for MAC /PFE / PVT measurements 3.39
[SENSe<1|2>:]BANDwidth|BWIDth[:RESolution]:AUTO not for MAC /PFE / PVT measurements 3.39
[SENSe<1|2>:]BANDwidth|BWIDth:VIDeo not for MAC /PFE / PVT measurements 3.39
[SENSe<1|2>:]BANDwidth|BWIDth:VIDeo:AUTO not for MAC /PFE / PVT measurements 3.39
[SENSe<1|2>:]BANDwidth|BWIDth:VIDeo:RATio not for MAC /PFE / PVT measurements 3.39
[SENSe<1|2>:]BANDwidth|BWIDth[:RESolution]: TYPE not for MAC /PFE / PVT /CPW 3.39
measurements
[SENSe<1|2>:]DETector<1...3>[:FUNCtion] not for MAC /PFE / PVT measurements 3.39
[SENSe<1|2>:]FREQuency:CENTer:STEP:LINK not for MAC /PFE / PVT measurements 3.40
[SENSe<1|2>:]FREQuency:CENTer:STEP:LINK:FACTor not for MAC /PFE / PVT measurements 3.40
[SENSe<1|2>:]FREQuency:MODE not for MAC /PFE / PVT /CPW /SPU 3.40
measurements
[SENSe<1|2>:]FREQuency:SPAN not for MAC /PFE / PVT /ICPW 3.40
measurements
[SENSe<1|2>:]FREQuency:SPAN:FULL not for MAC /PFE / PVT /CPW 3.40
measurements
[SENSe<1|2>:]FREQuency:STARt not for MAC /PFE / PVT /ICPW 3.40
measurements
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Command Restrictions Page

[SENSe<1|2>:]FREQuency:STOP not for MAC /PFE / PVT /ICPW 3.40
measurements

[SENSe<1|2>:]LIST.... not for MAC /PFE / PVT measurements 3.40

[SENSe<1|2>:]MPOWer:... not for MAC /PFE / PVT measurements 341

[SENSe<1|2>:]POWer:... not in GSM MS mode 3.41

[SENSe<1|2>:]SWEep:EGATe... not for MAC /PFE / PVT /ICPW / TRA/ 3.41
SPU measurments

[SENSe<1|2>:]SWEep:TIME not for MAC /PFE / PVT /ICPW 3.41
measurements

[SENSe<1|2>:]SWEep: TIME:AUTO not for MAC /PFE / PVT /CPW 341
measurements

TRACe<1|2>:1Q.... not in GSM MS mode 3.41

TRIGger<1|2>[:SEQuence]:SOURce not in GSM MS mode 3.42

UNIT<1|2>:POWer not in GSM MS mode 3.43
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Table of Softkeys and Hotkeys with IEC/IEEE-Bus Command
Assignment

Hotkey GSM MS

GSM MBS
DI SPI ay[ : W NDow<1>] : TRACe<1 to 3>: Y[: SCALe] : RLEVel -130dBm t o 30dBm
REF LEVEL
EXTERNAL DI SPI ay[ : W NDow<1>] : TRACe<1 to 3>:Y[: SCALe]: RLEVel : OFFSet <num val ue>
ATTEN
RF ATTEN I NPut <1>: ATTenuation 0 to 70/ 75dB (with/without FSP-B25)
MANUAL
RF ATTEN I NPut <1>: ATTenuati on: AUTO ON | OFF
AUTO
TRI GGER - - (for remote control, the GSM trigger offset has to be set with commands
OFFSET TRI Gger [ : SEQuence] : SYNChr oni ze: ADJust: . ..)
TRI GGER I NSTrunent [ : SELect] M3SM
EXTERN TRI Gger [ : SEQuence] : SYNChr oni ze: ADJust : EXTernal -460pus to 100s
TRI GGER I NSTrunent [ : SELect] MSSM
| F PONER TRI Gger [ : SEQuence] : SYNChr oni ze: ADJust : | FPower -460us to 100s
NO. OF [ SENSe<1>:] SWEep: COUNt 0 to 32767
BURSTS
DEMOD
SETTI NGS
SELECT I NSTrunent [ : SELect] MGSM
M DAMBLE CONFi gure: CHANnel : TSC 0 to 7 | USER
SET USER I NSTrunent [ : SELect] MGSM
M DAMBLE CONFi gur e: CHANnel : TSC: USER <stri ng>
BURST FI ND o
SYNC FI ND o
MODULATI ON CONFi gure: MTYPe GVSK | EDGE
GVBK  EDGE
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MODULATI ON | NSTrunent[: SELect] MGSM
ACCURACY CONFi gur e: MTYPe EDGE
CONFi gur e: BURSt : MACCur acy[ : | Mvedi at e]
SVEep: COUNt <num val ue>
INITiate: | Mvedi ate; *WAI
Query of result:
FETCh: BURSt : MACCur acy: RVS: AVERage?
FETCh: BURSt : MACCur acy: RVS: MAXi mun?
FETCh: BURSt : MACCur acy: PEAK: AVERage?
FETCh: BURSt : MACCur acy: PEAK: MAXi munf?
FETCh: BURSt : MACCur acy: OSUPr ess: AVERage?
FETCh: BURSt : MACCur acy: OSUPr ess: MAXi mun?
FETCh: BURSt : MACCur acy: PERCent i | e: AVERage?
FETCh: BURSt : MACCur acy: PERCent i | e: MAXi nunf?
FETCh: BURSt : MACCur acy: FREQuency: AVERage?
FETCh: BURSt : MACCur acy: FREQuency: MAXi munf
PHASE/ FREQ I NSTrunent [ : SELect] MSSM
ERROR CONFi gur e: MTYPe GVBK
CONFi gur e: BURSt : PFERr or [ : | MVedi at e]
SWEep: COUNt <num val ue>
INITiate: | Mvedi ate; *WAl
Query of result:
FETCh: BURSt : PERRor : RVS: AVERage?
FETCh: BURSt : PERRor : RVS: MAXi nunf?
FETCh: BURSt : PERRor : PEAK: AVERage?
FETCh: BURSt : PERRor : PEAK: MAXi munf
FETCh: BURSt : FERRor : AVERage?
FETCh: BURSt : FERRor : MAXi munf
CARRI ER I NSTrunent [ : SELect] MSSM
PONAER CONFi gure: MTYPe GVBK | EDGE
CONFi gur e: BURSt : POVer [ : | MVedi at e]
SWEep: COUNt <num val ue>
INITiate: | Mvedi ate; *WAl
Query of result:
CALCul at e: MARKer : FUNCt i on: SUMvar y: MEAN: RESul t ?
CALCul atel: LIMt1: NAME 'CPWJ G | 'CPWJLFE
CALCul atel: LIMt2: NAME 'CPW._G | 'CPWJLFE
CALCul atel: LIMt1: FAI L?
CALCul atel: LIMt2: FAI L?
PONER I NSTrunent [ : SELect] M3SM
VS TI VE CONFi gur e: MTYPe GVBK | EDGE
CONFi gur e: BURSt : PTEMpI at e[ : | Mvedi at e]
CONFi gur e: BURSt : PTEMpl at e: SELect FULL
SWEep: COUNt  <num val ue>
READ: BURSt : PTEMp! at e: REFer ence[ : | Mvedi at e] ? (premeasurement)
INITiate: | Mvedi ate; *WAI
Query of result:
CALCul atel: LIMt1: NAME ' PVTU G | 'PVTUFE
CALCul atel: LIMt2: NAME ' PVTL_G | ’'PVIL_FE
CALCul atel: LIMt1: FAI L?
CALCul atel: LIMt2: FAI L?
Note: For setting CONFi gur e: BURSt : PTEMpl at e: SELect FULL and TOP, the carrier
power (CPW) can be queried via command
CALCul at e: MARKer : FUNCt i on: SUMvar y: MEAN: RESul t ?
FULL I NSTrunent [ : SELect] M3SM
BURST CONFi gur e: BURSt : PTEMpl at e[ : | Mvedi at e]
CONFi gur e: BURSt : PTEMpl at e: SELect FULL
Rl SI NG I NSTrunent [ : SELect] MGSM
EDGE CONFi gur e: BURSt : PTEMpl at e[ : | Mvedi at e]
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FALLI NG
EDGE

TOP
HI GH RESCL

START
REF MEAS

MODULATI ON
SPECTRUM

FREQUENCY
SVEEEP

START
LI ST

LI ST
RESULTS

START
REF MEAS

TRANSI ENT
SPECTRUM

FREQUENCY
SVEEP

START
LI ST

1141.1515.44

I NSTrunent [ : SELect] M3SM
CONFi gur e: BURSt : PTEMpl at e[ : | MVedi at e]
CONFi gur e: BURSt : PTEMpl at e: SELect FALLI ng

I NSTrunent [ : SELect] MSSM
CONFi gur e: BURSt : PTEMpl at e[ : | MVedi at e]
CONFi gur e: BURSt : PTEMpI at e: SELect TOP

I NSTrunent [ : SELect] MSSM

CONFi gur e: MTYPe GVBK | EDGE

CONFi gur e: BURSt : PTEMpl at e[ : | MVedi at e]

READ: BURSt : PTEMpl at e: REFer ence[ : | Mvedi at e] ?

Query of result is included in READ command

I NSTrunent [ : SELect] M3SM

CONFi gure: MTYPe GVBK | EDGE

CONFi gur e: SPECt rum MODul ati on[ : | Mvedi at e]

SWEep: COUNt <num val ue>

READ: SPECt r um MODul at i on: REFer encel[ : | Mvedi at e] ? (premeasurement)
INITiate: | Mvedi ate; *WAI

Query of result:
CALCul atel: LIMt1: NAME ' MODU G | ' MODU FE
CALCul atel: LIMt1: FAIL?

I NSTrunent [ : SELect] MSSM

CONFi gur e: MTYPe GVBK | EDGE

CONFi gur e: SPECt r um MODul ati on[: | MVedi at e]

SVEep: COUNt <num val ue>

READ: SPECt r um MODul at i on: REFer ence[ : | Mvedi at e] ? (premeasurement)
READ: SPECt r um MODul ati on[ : ALL] ?

Query of result is included in READ commands

I NSTrunent [ : SELect] MSSM

CONFi gur e: MTYPe GVBK | EDGE

CONFi gur e: SPECt rum MODul ati on[: | MVedi at e]
FETCh: SPECt r um MODul at i on: REFer ence?
FETCh: SPECt r um MODul ati on[ : ALL] ? ARFCn

I NSTrunent [ : SELect] M3SM

CONFi gure: MTYPe GVBK | EDGE

CONFi gur e: SPECt rum MODul ati on[ : | Mvedi at e]

READ: SPECt r um MODul at i on: REFer ence[ : | Mvedi at e] ?

Query of result is included in READ command.

I NSTrunent [ : SELect] MSSM

CONFi gur e: MTYPe GVBK | EDGE

CONFi gur e: BURSt : SW Tchi ng[: | MVedi at e]
SVEep: COUNt <num val ue>

INITiate: | Mvedi ate; *WAl

Query of result:
CALCul atel: LIMt1: NAME ' TRAU G | ' TRAUFE
CALCul atel: LIMt1: FAI L?

I NSTrunent [ : SELect] MSSM

CONFi gure: MTYPe GVBK | EDGE

CONFi gur e: SPECt r um SW Tchi ng[ : | MVedi at e]
SWEep: COUNt <num val ue>

READ: SPECt rum SW Tchi ng[ : ALL] ?

Query of result is included in READ command
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LI ST I NSTrunent [ : SELect] M3SM
RESULTS CONFi gur e: MTYPe GVBK | EDGE
CONFi gur e: BURSt : SW Tchi ng[ : | Mvedi at e]
FETCh: SPECt rum SW Tchi ng[ : ALL] ?

I NSTrunent [ : SELect] M3SM
SPURI QUS CONFi gure: MT'YPe GVBK | EDGE

CONFi gur e: SPURi ous[ : | Mvedi at €]
SVEep: COUNt <num val ue>
INITiate: | Mvedi ate; *WAI

Query of result:
CALCul at e: MARKer ON
CALCul at e: MARKer : MAXi mum
CALCul at e: MARKer : MAXi mum NEXT
(the marker marks the peak spurious))
CALCul at e: MARKer : X?; Y?

LINES Key
RESTORE I NSTrunent [ : SELect] MGSM
GSM LI NES CONFi gur e: RESTor e
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FS-K5

Status Reporting Registers for GSM Measurements

Overview of Status Registers

STATus:OPERation

not used

HCOPy in progress

CALibrating

15 | notused

14

13 | ALT2 LOWer FAIL (Screen B)
12 | ALT2 UPPer FAIL (Screen B)
11| ALT1LOWer FAIL (Screen B)
10 | ALT1 UPPer FAIL (Screen B)
9 | ADJLOWer FAIL (Screen B)
8 | ADJ UPPer FAIL (Screen B)
7

6

5 | ALT2 LOWer FAIL (Screen A)
4 | ALT2 UPPer FAIL (Screen A)
3 | ALT1LOWer FAIL (Screen A)
2 | ALT1 UPPer FAIL (Screen A)
1 | ADJLOWer FAIL (Screen A)
0 | ADJ UPPer FAIL (Screen A)

5 STATus:QUEStionable:ACPLimit

15| notused

14

13

12

11

10

9

8

7

6

5

4

3 | CARRier overload (Screen A)
2 | No carrier (Screen A)

1 | SYNC not found (Screen A)
0 | BURSt not found (Screen A)

STATus:QUEStionable:SYNC

.l

not used

ACPLiMit— M |
SYNC

LMARgin

LIMit

CALibration (= UNCAL)

FREQuency
TEMPerature
POWer

STATus:QUEStionable

15
14
& = logical AND 13
@ = logical OR 12
of all bits 11
10
9
8
7
6
5
4
3
2
1
0
. SRQ
|
?
-&- 7 @
—| 6 FRQS/MSS-
-&- 5 FESB —
-&- 4 LMAA
-&- 3 e
-&- 2 —
1
0 15
STE 14
STB
SRE 13
12
11
10
9
8
& = 7
- g
& —
4
& — 3
& — )
& — 1
0
PPE | —
D
ISTflag €|9
-&-
-&-
-&-
L -&-
-&-
-&-
-&-
-&-
Error/event Output
queue buffer ESE
Fig 3-1
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7 | Power on

6 |User Request

5 |Command Error

4 | Execution Error

3 | Device Dependent Erro
2 |Query Error

1

0

Operation Complete

Overview of Status Registers

Screen A Screen B Screen A Screen B
15| notused 15 15 | not used 15
14 14 14 14
13 13 13 13
12 12 12 12
1 1 11 11
10 10 10 10
9 9 9 9
8 8 8 8
7 | LMARgin 8 FAIL | 7 7| umitsFAIL | 7
6 LMARgin 7 FAIL | ¢ 6 | LIMit 7 FAIL 6
5 LMARgin 6 FAIL | 5 5 | LIMit 6 FAIL 5
4 | LMARgin5 FAIL | 4 4| LIMit5FAIL | 4
3 | LMARgin 4 FAIL | 3 3| LMitaFAIL |3
2 | LMARgin 3 FAIL | 2 2| LIMit3FAIL | 2
1 | LMARgin 2 FAIL | 1 1| LMit2FAIL | 1
0 | LMARgin 1 FAIL | o o|umitiraL |o

& 1
STATus:QUEStionable:LMARgin <1|2>
a4
STATus:QUEStionable:LIMit<1|2>
15 | not used 15 | not used
14 14
13 13
12 12
11 11
10 10 | IF_OVerload (screen B)
9 | LO UNLocked (screen B) 9 | UNDerload (screen B)
8 8 | OVERIoad (screen B)
7 7
6 6
5 5
4 4
3 3
2 2 | IF_OVerload (screen A)
1 | LO UNLocked (screen A} 1 | UNDerload (screen A)
o | OVEN coLD 0 | OVERIoad (screen A)

L@ STATus:QUEStionable: FREQuency
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STATus:QUEStionable Register

This register comprises information about indefinite states which may occur if the unit is operated
without meeting the specifications. It can be queried by commands STATus: QUESti onabl e:
CONDi ti on? and STATus: QUESt i onabl e[ : EVENt] ?.

For GSM MS mode (FS-K5), the sum bit number 11 is defined.

Table 3-1 Meaning of bits in STATus:QUEStionable register
Bit No. Meaning
0to2 These bits are not used.
3 POWer
This bit is set if a questionable power occurs (see also section "STATus:QUEStionable:POWer Register").
4 TEMPerature
This bit is set if a questionable temperature occurs.
5 FREQuency
The bit is set if a frequency is questionable (see also section "STATus:QUEStionable:FREQuency Register").
6to7 These bits are not used.
8 CALibration
The bit is set if a measurement is performed uncalibrated (é label "UNCAL").
9 LIMit (device-dependent)
This bit is set if a limit value is violated (see also section STATus:QUEStionable:LIMit Register).
10 LMARGgin (device-dependent)
This bit is set if a margin is violated (see also section STATus:QUEStionable:LMARgin Register).
11 SYNC (device-dependent)
This bit is set if, in measurements or premeasurements in GSM MS mode, synchronization to midamble fails or
no burst is found.
This bit is also set if, in premeasurements in GSM MS mode, the result differs too strongly from the expected
value (see also "STATus:QUEStionable:SYNC Register").
12 ACPLimit (device-dependent)
This bit is set if a limit for the adjacent channel power measurement is violated (see also section
"STATus:QUEStionable:ACPLimit Register").
13to 14 | These bits are not used.
15 This bit is always 0.
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STATus-QUEStionable:SYNC Register

This register is used only with GSM MS mode. It contains information about sync and bursts not found,
and about premeasurement results exceeding or falling short of expected values.

The bits can be queried with commands "STATus: QUESt i onabl e: SYNC: CONDi t i on?" and

"STATus: QUESt i onabl e: SYNC[ : EVENt ] ?".

Table 3-2

Meaning of bits in STATus:QUEstionable:SYNC register

Bit No.

Meaning

BURSt not found (screen A)

This bit is set if no burst is found in the measurements/premeasurements for
phase/frequency error (PFE) or carrier power versus time (PVT) in GSM MS mode.
If a burst is found in these measurements/premeasurements, the bit is reset.

SYNC not found (screen A)

This bit is set if the synchronization sequence (training sequence) of the midamble is not found in the
measurements/premeasurements for phase/frequency error (PFE) or carrier power versus time (PVT)
in GSM MS mode.

If the synchronization sequence (training sequence) of the midamble is found in these
measurements/premeasurements, the bit is reset.

No carrier (screen A)

This bit is set if, in GSM MS mode, the level value determined in the premeasurements for
carrier power versus time (PVT) and spectrum due to modulation is too low.

The bit is reset at the beginning of the premeasurement

(see also Chapter 2, description of the named premeasurements).

Carrier overload (screen A)

This bit is set if, in GSM MS mode, the level value determined in the premeasurements for
carrier versus time (PVT) and spectrum due to modulation is too high.

The bit is reset at the beginning of the premeasurement

(see also Chapter 2, description of the named premeasurements).

4-14

Not used.

15

This bit is always 0.
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Index
Note: The softkeys are listed alphebetically under the keyword "Softkey".
8 H
BPSK ittt 11 Hotkey
Midamble.......cccooiiiiiie e 2.8,35 GSM MS .t 16,1921
SEIECHION ..ceiee it 3.6 HSCSD it 1.4
A I
AbOrting a MeasuUremMeNt..........cuuueeeeeeiiiiiiiiiee e e e e 1.8 IF Power Trigger aCtiVe .........coooueeeeieiiiiiiiee e 1.14
ARFCN ..o 11 Input
EXt TrQ/Gate IN.....cceiiiiiiiiiiiieeeeeeeee s 2.6
B
- . K
BURST FIND always ON in this version ...........ccccccceveennne 1.15
Burst Not fouNd .........ccoeiiiiiiiiiicc 1.13 Key
BUISE tIMING ..eeoiiiiiiiieec e 2.29 FREQ ... ittt 2.11
C L
Carrier Overload Bit..........cccvveveiiiiiiiieiiiieece e, 2.35,2.47 LIMIT LINE ERROR! No or wrong limit line or limit checks
CaITIEN POWEN ...t e ettt e e e e e e e as 2.23 disabled on TRACEL .......ccuiiiiiiiiiiit e 1.15
Carrier POWEr VS. tIMe.........oeiiiiiiiiiiiieie e 2.29
Carrier signal, not detected.............ccvveeeeiiiiieeeeiniiieeeeee 1.13
Command
DESCHIPLION ..eeieiiiiiieee et 3.1 M
MARGIN. ..ottt 1.8
Measurement
E ADOMING . .eeiiic 1.8
Measurements
EDGE ... 1.1,1.4 FESUIS ... 1.8
Midamble.. e 2.8,3.5 Messages from the GSM-MS software............cccccveveernnnn 1.14
SEIECHION ..eii et 3.6
Edge of aburst........ccccovviiiieiiiii e 2.32,2.33
Errors and difficulties during measurement....................... 1.13
Ext Trig/Gate IN iNPUL.......ocoeiiiiiiiiiic e 2.6 N
NO Carrier Bit .........cccuviiiieiiiiiieeeee e 2.36, 2.47
NOTE! BURST FIND always ON in this version............... 1.15
E NOTE! SYNC FIND always ON in this version................. 1.15
FAILED ..ottt 1.8
FDMA .ottt 11
FREQ AVG 213 P
FREQHLD ..o 203 BASSED oo
PEAK AVG.. .
PEAK HLD ...ttt
G Phase/freqQUENCY 0T .........cccuviiiiiiiiiieiic e 2.18
POWEN VS. tIME ..oviiiiiiiiiee e 2.29
GIMSK ...ttt 11
Midamble.........oooooiiii 2.8,3.5
SEIECHION ... 3.6
GPRS -..ooveoeeeeeee et eee e, 14 R
ggm Hgg“ﬂé@rsdgirg%sst"d "1 REF LEVEL too high DECREASE REF LEVEL............. 1.14
GaM MS orted... 5] REFLEVEL t00 low INCREASE REF LEVEL ...co.coovvee 1.15
GSM PVT REF MEAS ADOMEM.............oovvveeeereerrerreeeee. 114 Efﬂsg"}fvcg measurements
GSM REF MEAS iN PrOgresSs......ccocuvveiieieiniieeiieeeesieeennns 1.14 RMS HLD
GSM TRA LIST MEASADOIEd ......cooeviiiiieiieiieeee e 1.14
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Index
S
Signal power = **** dBM .......cc.eeeiiiiiiieeeee e 2.36
Signal power = ppp.p dBm. REFERENCE LEVEL too high!
DECREASE REFERENCE LEVEL!.........ccccceevrnnen. 2.36, 2.47
Signal power = ppp.p dBm. REFERENCE LEVEL too low!
INCREASE REFERENCE LEVEL! ........ccccveinrnen. 2.35,2.47
Slow frequency hopping .........c.cccvviiiiiiiiiieiiiees 2.15,2.21
Softkey
BURS HIGH RESOLUTION ......ccccoiiiiiienieereeseeeeene 2.34
BURST FIND...............
CARRIER POWER......
DEMOD SETTINGS ..
EXTERNAL ATTEN. ....cciiiiiiiiieirieee e 2 4
FALLING EDGE .....coiiiiiiiicrieccse e 2.33
FULL BURST
GENERAL SETTINGS .....cootiiiiieiienreeiee e 2.3
LIST RESULTS ....oiiiiiiiieieerere e

PHASE/FREQ ERROR ..

POWER VS TIME .......... .
REF LEVEL.....oooiiiiiiiiiiii s 2.4
REFERENCE INT/EXT...ccciiiiiiiiiiiiiiceiiiee e 2.3
RESTORE GSM LINES.. 2.
RF ATTEN AUTO ...coiiiiiiiiiiieii e 25
RF ATTEN MANUAL ..o 25
RISING EDGE

SINGLE FREQ SWEEP ..................
START LIST ..ccoviivieene
START REF MEAS. .....
SYNC FIND....cccvveiierrne
TRANSIENT SPECTRUM.
TRIGGER EXTERN...........
TRIGGER IF POWER ......ooiiiiiiiieiicireeee s 2 6
TRIGGER OFFSET ...tiiiiieiieiiee et 25
Softkey SET USER MIDAMBLE ...........
Spectrum due to modulation .............cccveeeiiiiiieee e 2. 41
SPUFIOUS ..veeiieee ittt ettt e e e e ee s 2.61
Spurious, measuring................ .
STATusQUEStionable-Register..

SYNC FIND always ON in this version ....
Sync not found..........cceeeeeenniiiiiie e, TR
SYNC NOT FOUND ...oooiiiiiiiiciieeiee e 2 38

T

TDMA 1.1
Trigger

NOt AEECLE ..vvvveieiiiiiiiiie e 1.13
Trigger and time references.......cccccvvviviieiiieciiic e 1.11
Trigger Offset between external Trigger and 'begin of slot'1.15
Trigger Offset between IF Power Trigger and 'begin of slot’

......................................................................................... 1.15
W

WARNING! REF LEVEL too high DECREASE REF LEVEL
......................................................................................... 1.14

WARNING! REF LEVEL too low INCREASE REF LEVEL1.15
WARNING! Signal power = ppp.p dBm. REFERENCE LEVEL

too high! DECREASE REFERENCE LEVEL! .......... 2.36, 2.47
WARNING! Signal power = ppp.p dBm. REFERENCE LEVEL
too low! INCREASE REFERENCE LEVEL! ............. 2.35,2.47
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