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CMU200 Base Unit
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CMUZ200 Base Unit

IF/1Q #% 1 option B17
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CMU200 3GPP GSM/(E)GPRS anll

DL — B A il SO

1 T-GSM/(E)GPRS (il /7 :NGMSK/EDGE ) K ]
;SR B AT I Y
o ARHHL Cln S A CMU-UB5VA NI 34 B 51 )
< TSR IR 55 +- 2,5MHz (W1 F B 4 CMU-U65V04 M) 1] LIINA K T +- 1.8MHz[# 4 %)
o PRSI R SCHs v LAIFAT 1A%
s IR AT ARSI AT A B (75— AN 320K BR)
< GMSK/8PSK H a kil (FH M. ) 25 PR AS 7)

2008/12 17| RF test and measurement 2003 roadshow ‘ @

ROHDE & SCHWARZ




CMU200 3GPP GSM/(E)GPRS
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CMU200 3GPP GSM/(E)GPRS anll
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CMU200 3GPP GSM/(E)GPRS
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CMU200 3GPP GSM/(E)GPRS
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CMU200 3GPP GSM/(E)GPRS

DLFH = B AT I
T I A AT I 2k

FERGPMR b, w] LU R I (0 8 P 2 D%

7
0.0

& {EABIE K 3GPP, 1§ /H30kHz[*JRBWAI100kHz 11 VBW:k: il
o ISP B AT U AT = AR A%

>

IS S AL P 8V 580 R N e S S ) W 2 DX Ja

o
*

acke Connect
— GSMQOO Spectrum Control [

dBm  Max Level Auto Law Moize Char. ! Meas Slot: 62 13
B 290 BwoomHz @ — ;o oft |2~ ioff

+20 W Fixed Meas point :
wiith limitcheck Appli-
0 MW var, Meas point cation
no limitcheck —_—
-20 i N I ) A [ B i
Frequ, for Time Analyzer
L Darmain Level
Ll
-18-16-14-12-10-08-06-04-0200 02 04 06 08 10 12 14 16 1@Hz
I T T T T T T T T 1 WS S|gna|
dBm — ]
@ 286 dBr' 000 Syrl): 289 dBr 8650 Sywl: - 17.5 dB 1198.00 Sy
BS Signal
Metwork
| 2899 dBm
Ref. Powwer .
. Display
= el 0 = 0 Marker
-200 -150 100 -&0 0 &0 00 150 200 250 30 01.0) pz fP1RLE Count

N — | Stop Statistic Variable Time Dom. | Slot Meas. Menus
P Condition| Count| Freq.Offset| @ Freq.Sel, Count Slot

ll..
I_-SIIIm

Switcl nn!

U B
ot

B-1d-1

[ - 409 dov 000 Synd): - 352 ey 2650 Synl - 120 OB 18000 Sy

R
= 00306010 02040600 0 13 14 101&

30

1]

=3 | 2893 @
L oo ?‘r" ” N Rt Prowir
Lay e

ol i '1, = 8 z 0 Bursts
“H 150 0 -5 O S W00 T 0 04 iy Courd

—

Stop Statitic | Warisbie [

i (] EEEE@I&@‘@

iy

§

1

i

Control

[ —

=

cation
prem e | Analyaor |

Level

5 Signal |

2
§

ho

e

u_____l___ l } }_____l_____l
164110 S0-0E LA 0 DT 04 05 0F 17 1 14 16 18
| o463 O 000 Sy - 483 o 0650 Sl 53 o 10000 B

=)

=

=

L N,mv.wwﬂ*'

20070 100 50 0 S0 %00 180 200 20 A

MIMM e e u

i

2003/12 23 | RF test and measurement 2003 roadshow

ROHDE & SCHWARZ




CMU200 3GPP GSM/(E)GPRS
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CMU200 3GPP GSM/(E)GPRS anll
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CMU200 3GPP (E)GPRS
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Dhe

o ZHE 2 E PEH D RE:

o Tl

— Power

— Modulation

— Spectrum

— Code Domain Power

— Open Loop Power

— Inner Loop Power Control with TPC bits

% Testmode and testloop ¥

< Rx-ill =

— BER, DBLER and BLER
— UE Measurement Report
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TX =

ST RRIN TS34.121 il &
o K¥S40 (chapter 5)

— Maximum Output Power (5.2)

Frequency Error (5.3)

— Inner Loop Power Control in the Uplink (5.4.2)
— Minimum Output Power (5.4.3)

— Transmit Off Power (5.5.1)

— Occupied Bandwidth (5.8)

— Spectrum Emission Mask (5.9)

— Adjacent Channel Leakage Power Ratio (5.10)
— Error Vector Magnitude (5.13.1)

— Peak Code Domain Error (5.13.2)
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CDMA2000 1xEV
CDMAZ2000 1X

- cdmaOne (IS-95B)

cdmaOne {'@-Q_SA)

» Voice » Voice e 2xincreases in voice capacity ¢ Optimized, very high-speed

* Dataupto * Dataup to « Up to 307 kbps* packet data data (Phase 1)
14.4 kbps 115 kbps on asingle (1.25 MHz) carrier  « Up to 2.4 Mbps packet data

« First 3G system for any on a single carrier (Phase 1)

technology worldwide * Integrated voice and data
(Phase 2); up to 3.09 Mbps

&
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CMU200 3GPP2

CDMA2000 1x / H5

<*Non Signaling
o G5 KR TE 5P
< Signaling
< Loopback Service options SO2, 9, 55
< Test Data Service option SO32
Speech service options 1, 3, 17, 0x8000
Service option SO6 (JE7H E), BS to MS
Service option 33 (X b B & $2)
Radio Configurations RC1-5 (Fwd), RC1-4 (Rev)
Support for 153.6 / 230.4 kbps data rates in F-SCH

Quick Paging Channel
Handoffs

— Implicit Handoffs: RF Channel, PN Offset, Frame Offset, Walsh Codes, QOF
— AMPS, Interband Handoff, CDMA2000 - IS95

/7
0‘0

X3

¢

X3

¢

5

A

/ /
0.0 0.0

/7
0‘0

< Trigger Signals (PowerControl, Sync, Paging, SuperFrame, 2PPS)
< Turbo Coding

o DIREHIRF R P KT BLRCE

DR HI LR P8 A AR B

/
0.0
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CMU200 3GPP2

CDMA2000 1x / iE ke

< Min/Max Output Power O-QPSK, H-PSK

< Gated Output Power (RC1/2)

< Open Loop Time Response

< Standby/Access-Probe Power
Rkl

<+ O-QPSK / H-PSK: Overview, EVM, Magnitude Error, Phase Error
BT

< 30kHz Spectrum Analyzer Filter @ 4 frequency offsets (user configurable)
< Max. Frequency Offset 2MHz

SR I T) #

< CDP (Code Domain Power)
<+ PCDEP (Peak Code Domain Error Power)
<+ Channel Power
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CMU200 3GPP2

CDMA2000 1x / iE ke

E2A (PTG
% FER on FCH
<+ FER on SCHO AND SCH1 - Test Data Service Option (SO32)
+ Forward Power Control Verification, B [q] D)2 HH 5%
<+ FER injection
o i/lil ll%
« Speech Coder (8K, 8K EVRC, 13K), &4 iRHEas
< Analyzer, Generator

<o R HE
< R r AM JEH T IM2 P RE KR

< Power vs. frame &

2003/12 53
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CMU200 gpsOne application @

gpsOnefit & % i CMU-U8S0

UALCOMWA

CDMA Technologies

Mobile Standalone Procedures

N S for GPS RF Testing and

o 0 pSO ne MS RF ﬁﬂ: ﬁf}r\l” fﬁt Mobile Station Time Calibration
Application Note

<+ AGC K CLO3-VZ244-1 X2

December T, 2000

)
0’0

B R T A DU

C/NO & #EF1Doppler i &l
gpsOne & i ik
CDMA-GPS 2135

8 5] 5 RHENA

) )
0’0 0’0

)
0’0
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CMU200 3GPP2

CDMAZ2000 1x / CMU-B87, B85

Cennection
T A | AT

W egististion
T _ [ Message Type
- Lo GEAHEIEATI Serce Cannsct [SCM)
3 % Al Clicder
’ 6] Mzg Id: 1 FLFCH  G23SM80EEE3s 41 Senvce Cornect Compeion [SCOM]
LAC Fleld Length: 13 i t o
5] ath: FFH B2 42 Hetwith
’ ‘ - ] Ack Se H_FCH RIS TN s A3 Clide [Reveren Dheccsbecd) [OROM_RD|
‘F. F_FCH B TIS g a4 (hicder [Forwaed Decieated] [DADAM|
&l Mzg Seq: B
i M'He.""l AFCH  G2EMEST7ES0: 45 Dider [Fevaise DeScated) IOADM_RD)
: AFCH  G236963835050% 46 Oider [Reverse Dok "URDN R
! Yok acic FFCH  fommmism: & O iFowesd Descad !
AACH  E2MOSHGIAS: 4D MegstationGM)
Length: 3 F_PCH GLEIIG 60 43 Ower Forwaed Commmon] (ORDM_FC)
= A_ACH BREEAN U 5 S0 Regeisabon [AGM|
Vs N . ESN: 1945213376 FPCH  G2N9SA0AO7S0: 51 Dider [Forwaed Commonl [ADM_FE]
H._ A0S 3 IS Z3 S IM8) Class: 0 PPN rominsmms b Di fewed Camenl DROM5C)
* s l A T , , IMSH Class 0 Type: 0 o o !
A (] Aeserved: FPCH  G2EOSAISIZE1: 55 Dider [Ferwsd Contenonl [TADM_FL)
. N [34] IMS]_S: 15120112293 F_ACH RIESATIS s S Flegebabon FGM|
Y SZ l:] IEI C D M l:l \i “ ) g m Authentication Made: 0 F_FCH BN P L (hidder [Forwaed Comman] [OADM_FC|
||£ I A g Acthve Pilot Strength: 14 AACH  GZNOSIGLINZS: S0 Repststion FIGM)
—_F A} VAR H U H H I ‘/ PIANY Iﬂ First Iz Active: ,"u" FFCH  GIHS5611568: 59 Ovder Fonwasd Cormmn] (ORDM_FC)
I“ Flrst Is PTA: 0 A_ACH RS RNy B Fngetushon FGM)
FPCH  G2NOSATANBA: 61 Dider Forwaed Commonl [IADM_FEC]
AR N2 : N 1 Hambey fagtens ol FLACH  GIMSMETMIS: 62 FeowsnlAGM)
/\ Y C M U 2 O O l:] Z: (] REG_TYPE: F_FLH A B ||r:|h::~m||xnnul|l||H|JM Fi
[LJ\ :ﬁ7 sum‘cwu:Junec! (=] 2% B4
uoa_'b}z.m 6 FPCH  G2XG98E000763s G5 Cider [Forwaid Cortenon] (ADM_FEC)
(I a er 3) a%‘g 11-5“; 1 FPCH  GM9551323885 67 (hder [Forwad Commenl (ORDM_FC|
RETURN_CAUSE: 0 A NGNS G0 Repstsicn oM
" F_FCH RIEEER s B9 Clider [Forwaed Correron] [OROM_FC]
y A_ACH [ e m Fngetushon FGM)
d FFH  G2EOSAZTS: 71 o.mrmuwmnunnn.fu
1641 G802 72E6 BT FADH  GINSSSSN025: T2 Regersion FGM)
HOOT DATS 3544 1000 F_PCH AR 1Ny T3 Chier [Faawiaed Comeman) [ORDM_FC)
2005 S0C MACH  G2MOSSESZE2S: T4 Megstation AGM)
Il |F Pt 6236983653188 75 Cider [Forwaed Corevonl (JRDM_FE)
v
. F ~
Feady = #
lim(A) =g

* |
L X 4 - dBr  1Zth OCT CHz, vs  GEN FREQ ~Hz Ctrl D to resume
’ 10 e SendlngrespunseCDHﬂmubllephunes .........................................

% 8k/13k QCELP, 8k EVRC iE 51 %t
fih %% 1 T-CDMA200015 A Fi X,

hij

100 200 300 500 700 1k 2k 3k 4k
Feb 25 2003 Tue 10:04:38
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CMU200 3GPP2

IXEV-DO / HiL 785 2 37

Fwd Link & RF
Rev Link (For Tx Measurements)

CMU200 w/1xXEV-DO Generator

DUT

(In Test Mode)

I][I[II]I]I]I:II]I?_
ﬂ dii
#

A

Rev Link
PER Statistics

GPIB
(For production automation)
DUT Control
Interface
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CMU200 3GPP2

IXEV-DO / FTM

1] It ( Factory Test Mode )
o ANTFETEREME A, Bl LU DUTREAT B4
o CEAAHETHSZ EArE EE T Qualcommits /i) 1XEV-DO Bl
< QualcommMR&SHH A TAE, Milik & H 1IXEV-DOMFTMME &
o JHILIXEV-DO % b (1) FRAT IS W A4 11 R SEEL
o ) st =) AR
@ S5/ MG BC B I [A)
@ AEZ NIRRT H 22 18] 55 /MG H g Ta]
s SUVFDUTHEATRISHIG: (£EA5 R EE )
< SUVFDUTWCEE AT M BE R I e v
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CMU200 3GPP2

IXEV-DO / ik 7 %

o KHIA
o — TN (140 fast power phasing)
< fiEh 3k )y %

~ CP/CDEP
< W T

— EVM, ME, PE, FE, 1Q Analyzer
<o ST

— 30khz spectrum analyzer filter @ 4 frequency offset (user configurable)
— Max. frequency offset 2Mhz

S N =
s L AT 22 ODUT RS 11, 44 CMU200R ST 451435 5
o 15 22 AN 2SR (0 K00 0T LU CMU200 )47 72 A
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CMU200 Bluetooth €3 Bluetooth’

CMU-B53, CBT, CBT32
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CMU200 Bluetooth €3 Bluetooth’

IENE
RETHL IR
— HH I TRM/CA/01/C o REE — B BRE s L RCVICA/0L/C
- PR TRMICA02/C o RIUE — ZINBEHE{ RCVICA02/C

—  IhEEH TRMICA/03/C

\ ) + C/l IS RCV/CA/03/C
— KRGl E(3) TRM/CAIO4,05,06/C e

— IH#IZ% TRMICAIO7/C = [HL3E RCV/ICA/04/C
— W E AR IR TRM/CA/08/C + ZZ i RCVICA/05/C
—  FPHiAdrift TRM/CA/09/C & BB ) H1 S RCV/ICA/O6/C

— AN E TRCICA/01/C
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CMU200 Bluetooth €3 Bluetooth’

Test Mode / 1F 7 B

< CMU200f¢ 4 test-mode | %3545 ) 44
< CMU200RELE IE 5 B N ey ifF
& CMU200-, 7] DLAS 53 37 B 200X 4 ) 44
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CMUZ200 Bluetooth

AT

CMU-B41 |
line input 1udio Menu (generator)

€3 Bluetooth’

...
..
L Z
L 4
O.
L 4

RF: speech (SCO data)
—
CMU

RF: speech (SCO data)
—

DUT

|

Audio Menu (analyser)
CMU-B41 |

iq

-
u
]
[ ]
L]
u
[
[}
u
[}
L]
L]
]
L]
[ ]

[ ]

L]

]
L
L4
&
>
&
’0
‘0

Microphone
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CMU200 Bluetooth’s & 41| 7= i

+CBT and CBT32

<o [F] CMU LA AH [7] (14 3k 7 R 17 T A 42 Bt
< [AICMU-Bluetooth /i F — ¥ 1 44

© CBTH /N, H%, HHHE

< TR GE 1A AT 56

<o KEB 7ML e [F CMU—F¢

<o ] AFAT 52 (1) dirty A 0

€3 Bluetooth’
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P T3 & TR TS 28 7 R A R&S™
CMUS00

for GSM / GPRS / EDGE / WCDMA (new!)

Status 10/ 2003, CMU300 SW version V3.22
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CMU300 Base Unit

+ RF 55 K4S

— AL 10 MHz to 2.7 GHz
— R NS 0.6 dB (up to 2.2 GHz)

> BTG AT

— MR 10 MHz to 2.7 GHz
—  H.#%"Zero Span Mode”

S

— JIEKSE :0.5dB (up to 2.2 GHz)
—  JEFEME: 10 Hz to IMHz

+ RIGHIRFE O

T B4 “N™ 423k
— RF 1 XTI (out -130...-27 dBm:; in +6...+47 dBm)
— RF 2 48T 1 (out-130...-10 dBm; in -8...+33 dBm)
— RF3 mIF K -90...+13 dBm
— RF4 5 RBZ A -80...0 dBm

— AT R R N

— VSWRFT 1.2 (up to 2.2 GHz)

— AMBFERATLLT TR, I Ak
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CMU300 Base Unit

| - = Connect. |

e - -
et NS Connect.
s Ijj?ﬁ“ [ = | RF Spectrum % Control |
0’0 =S
E dEitn REET. Lewvel: - 3.4 dBm g: -403 dE O f + 0200000 mMHz  REBW S00 Hz
it \ ;. -414 dBrm f 947400000 MHz B -438 dB Y + 0400000 MHz SPQctrum
RPN = [, | E 4
-30
35 |20
-40
45| Analyzer
-50) Level
-3 L 4100 0B -
-60 | |50 Analyzer
65 Settings
-7
i Generator
—|° | oo Marker
RF —— Center. 947.400000 MHz 0.1000000000 MHz /o Span. 1000000 MHz | . DISRISY |
Repetition | [:-isplml.lrLIII Ddel Statistg:uum Detectmudel Menus
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CMU300 GSM/(E)GPRS «ulll

o G S

: He

o P A
« Non-signalling # = TXWRAFULLE 5 &4 (KA 15 1E i)
< Signalling #=0: [R5 TXIAAH FRX BERJRA UL E 5 k42 CHEEHRE)
o MK FE RS 3GPP TS 51.021

LT
< Options CMU-B21 (HW) #iI CMU-K30....34 (SW) 24711
o EACGRTAE MT (DL F 500 FAT (UL (55 K44
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CMU300 GSM/(E)GPRS aulll

Non-Signaling mode ST

| ¥, P . L . () Connect. | ~TH+ ‘7%.
H XD .

c
| Connect
GSMsoo Analyzer / Generator T N ,— ~ 5
[ fehez L Control N n
* X 1TGMSK/EDGE 5 5 il
LT overview 8PSk Setup G| 4 Overview . = N
~ [+Meas. Contral ] 8PSK = H‘ :Hj DL EI
14.8 dBm Average Burst Power(Current) Repetfion RETTIE ‘[/ ) = 7~ » » I
- 11.5 dBm Peak Burst Pawer Stop Condition None L
Display Motle Current ﬁpff" ok
Statistic Count | 200 Bursts EALION He
T 5 g Ref. Power Mode | Curren t Exp.P
H requency Error ~Exp. Power [ Trigoer Xp. Fow. /\ A N L A Y
19 %  Peak— EvM(Current S L * 42 oErn Trigger ‘W‘j JjJ / ﬁ %Eﬂé
09 e I ASHey hocle Alta L I H/E X
R ] Attenuation Lo Moise \ % == 75 V.73 )
Trigger Source Free run Analyzer ./fX E'IZF"—“{I?HIJ )\ B/‘] R FI $ o
Trigger Level High
- Analyzer ,—\—,Z—‘/\ ﬂ |l - %J ]
Fi 348.0 MH: — DUT ) H\ lj
G o Generator R A 121 l H
Freguency Offset | + 0000 kHz
Training Sequence Any
~ Generator
~RF Level Ll
Control Off
used TS - 100 dBm
uuuuu o TS B30 dB
M Freguency 903.0 MHz
Halyzel Power Modulation Spectrum m

W H:

o X AR S AT DA YEGSMIEDGE R (&, A FEEASHIRES Y
& B R SRR A A DA 5 A

< KA ThRE VT LA /EDUT I3 nhis
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CMU300 GSM/(E)GPRS

Signaling mode

|

Ch
|&b o, .
= GSMsooo overview (TCH)
T GILN Pit Mot GMSK Setup a
=118 dBm  Avg Burst Power (Current) vsgg;:é";goggu CoH S |
- 11.3 dBm  Peak Burst Power Signaling State  |[TCH-Test
Parwer Rarrp +EACCH Info
Requested Power
Reguested Timing [--—-
~Meas. Caontrol
Repetition Continuaus
Stop Condition [Hane
[EIIIN Phase Error GMSK Display Mode Current
Statistic Count 100 Bursts
S Hz Frequency Error -85 Sgnal
= 1.0 * PhaseError Peak Contral Channel
0.4 * Phase Error RMS RF Channel 32
+ Traffic Channel
RF Channel 64
Timeslot 0
Channel Type Speech TCHIFS
Training Seguence(GShi 0
S Signal —
Eit Stream PSR 2E5-1
Transmit Timing |0 %BEit
Me:

O | I R E— Roceper |
e
AL 5 (il EERFE S,
< 1] DAIEAT I B IE 6 0 T X
“signaling #0231 BERMIA K i e 55 1F
<signaling #z Fefit 7 SZ N (¥ DL/ULSE
S JX AT I S S IS 2 0 O TRX .G

Connect. |

Connect.
Control

Pit Norm.
GMSK

il

Applic.TCH
Applic. CCH

Exp. Pow.
Trigger

BS Signal

M$S Signal

w5 A, AFAE A

SO

iR

X% [F£ ZBTS #ITDMA Bt/
JLE.

Al REI A2 vk

«“CCH. Sync.” il id RFZERE (
BCCHU. & ARG E B1... 40070
W)

«“Wired Sync.” (75 % MBTSkK
12652 it B 4

I Ak BRI I AT i 4
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CMU300 GSM/(E)GPRS «ulll

“CCH” &S G S
& T2 )

< Burst power (average / peak)
17> B GMSK:

<+ Phase error (peak / RMS)

< Frequency error
o PRSI

< Spectrum due to modulation

< Spectrum due to transient

BN

o CCHfE B Fa7s (Miuisria], 45454
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CMU300 GSM/(E)GPRS aulll

“CCH” 4l G SEL.

a1
EF'
o |m Connect. |
Ch. EF'II rannant
i—
i Connect.
= = |2 Control
21 B Exp. Power: - 5.0 dBem Low Moize TS 0 ChanJFreg. 32759414 MHz :
o #1010 @ - 673 dBm /025 MHz U -279dB /0G0 MHZ B. 430dB f000MHz g:qg':!atm"
+1I
N
<E f \ Ap
- =0 - Applic.
S— e | - 2437 dBm  Ref Power i
« O TSt | Statistic Count Exp. Pow.
] Trigger
18 lan ——
=21
0 L BS Signal
40
o R :
-50
. M3 Signal
Fhz | |-e0
-70
i Fre
— g0
Con—— _an Marker
e [P/t 18 -16 -14 12 10 -08 0F 04 -02 00 02 04 06 08 10 12 14 16 18MAz
|
Ref
== IMoaulation || Switching Menus
CCH GMSK CCH GMSK
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CMU300 GSM/(E)GPRS

“TCH” A5
% D)) 2 &

< Burst power (average / peak)

< Power ver. Time (power ramp)

— “Power versus slot” measurement
— “Power versus multislot” measurement

Rt M =

<+ GMSK: +8PSK:

— Phase error (peak / RMS) —EVM = Error Vector

— Frequency error '\Rﬁagsf;'wde (Peak/

‘\‘ y E‘ [
’:’ }/Fﬁ —[/j]é[lZ Ylj!” =S| —Magnitude error (peak
/ RMS)
. —Phase error (peak /
< Spectrum due to modulation RMS)
. . . —Origin offset

< Switching transient spectrum —Frequency error

—95 percentile
B E
<o A DLEAT IR Bitaze Bl 2
< SACCHf5 Bfa7 (W R )%, 52N a))

G S
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CMU300 GSM/(E)GPRS

“TCH” RAHIA

EGs i TcH
~Sigr AR Pit Morm, GRSk Setup
Sy | Sighalling Info
it =116 dBm  Avgy Burst Power (Current) By Mot CCH Sy,
~Frat =113 dBm Peak Burst Power Signalling State | TCH-Test
Su Powar Ramp +SACCH Info Applic.TCH
L. Requested Power Applic. CCH
et Reguested Timing |-—-
hC ~Meas. Control Exp. Pow.
- Repetition Continuous Trigger
Lo Stop Condition Mone E —
Be LN Phase Error GMSK Display Mode Current
Lo Statistic Count 100 Bursts BS Signal
Fregquency Errar g
»E5! S Hz Frequency +ES Signal
B - ‘I.ﬂ * Phase Error Peak ~Contral Channel
R 0.4 ¢ Phasze Errar RMS RF Channel 32 :
~ Tt « Traffic Channel MS Signal
R RF Channel B4
T Timeslot 0
C Channel Type Speech TCHIFS
T Training Sequence| G5 0
-5 N5 Signal
Bit Bit Stream PSR 2E9-1
Transmmit Timing |0 46it
Conne

GSMooo overview (TCH)

PRI L A comect. |

Connect.

I - - Receiver |
Overview Power | Modulation Spectruml Quialit
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CMU300 GSM/(E)GPRS

“Power versus Slot” Il &

[ GSMeooo power (TCH)

dBmm  Exp. Power: + 32 oBm

Low Moise TS 3 Speech TCHIFS

ChanFreq. B2/ 347 4MHz

Connect.
Control

-20

-30

-40

-50

-60

-70

-50

-390

‘EPISIot

Exp. Pow.
Trigger

B$ Signal

MS Signal

Slot ] 1 2 3 4 5 -] T
dBm |- 169 -189 -218 -261 -280 -312 -341 -372
PIt Normal

GMSHK P“Nmérll:aslull Pisior P! Multislutl
8 M E 4 R A H]4.6 ms
o (AT FEANEEE RGN E AL 10 ms)

o e 1) [R] e FL AT 1 (1 UG 2 (0.5dlb)

Menus [

SO
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CMU300 GSM/(E)GPRS aulll

q ~ ||
13 : LN A= l: S mlmlmw
Power versus Multislot” il &
Ch. 1 ) . {fagert) Connect.
sl GSMooo Power (TCH) ] S [
dE Exp. Power: + 3.2 dBm Low Moize TS: 3 Speech TCHIFS Chan: B2 Meas Slot: 3 RP.”.'
B — jooif b — jOft |2 F— i Off u .
5 T H Multislot
T ]
"
Applic.TCH
Applic. CCH
Exp. Pow.
Trigger
o : . BS Signal
5
4o || Meas Slat - 1 Meas Slot Meas Slot + 1 Meas Slot + 2
e |f| - 2726 dBm - 1607 oBm - 56.04 cBm - 1608 o MS Sighal
0.00 Sy 000 Sy 050 Svm 000 Swym
7}
5 T | T T
-E0
i)
o Sy | Display
-150  -100  -50 0 ] 00 150 200 250 300 350 400 450 Marker
s T T =]
i Stop Display Statistic Ref. Power | Slot Meas. Menus
B EHEM | Condition Mode Count Ml:wlel Count Slot

o ORI 2 4 A AR I R

< BRI 5 1S 7 UGMSKAI8PSK
o SIS RS0 AH Y. R AR AR

45 I RE FCVERHREAN IS B T4 b 2o
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CMU300 GSM/(E)GPRS «ulll

= - .
BER test on Circuit Switched Channels S

+BER / RBER / FER 7ENV &-1Z18 b By -

+GSM (GMSK): TCH/FS, TCH/HS, TCH/EFS, TCH/F14.4,
TCH/F9.6, TCH/F4.8, TCH/H4.8, TCH/H2.4

+ECSD (8PSK) : E-TCH/F43.2NT
> AL
+“BTS Loop” fEBTS / BSCW
+“CMU as RF loop”
< Optional:

% Option CMU-B71: i#fi ik Abis 4% 11 ff)BER / RBER / FER WRRZEGMSK I 45{5 1 I (“Abis Loop”)
<+ Option CMU-K39: A3 & ThRE(GSM), 5 2 i 1 (5 2 F2 /P MOC/MTC il — M5 T 1% 2
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CMU300 GSM/(E)GPRS

BER test on Circuit Switched Channel / BTS loop

SO

C R&S™ CMU300 for GSM / EDGE 0
E1/T1
Interface |« A, loop (BER, RBER, FER)
(Aus)
i’s & GSM / EDGE BTS Y
RX Baseband TX Baseband
BER RX RF Module TX RF Module ¢ ¢
Analyzer « Module ¢ (Demodulator) B (Modulator) Module
ﬂ (Decoder) ﬂ TT (Coder)
BER BER
RBER fMU RAW BER RAW BER LESESS RBER '”éig?ge
FER 0ops P FER
J\l TX Baseband U ﬂ RX Baseband E1/T1
Gonemtor [P Module T e oo [ Module ] Interace
(Coder) (Decoder) (A
Y )l /
2003/12 77 @

RF test and measurement

2003 roadshow ‘

ROHDE&SCHWARZ




CMU300 GSM/(E)GPRS aulll

BER test on Circuit Switched Channel / Abis loop S

« R&S™ CMU300 for GSM / EDGE 0
E1T1
Interface —Abis loop (BER, RBER, FER)
(Ao
f « GSM / EDGE BTS
BER | Rxagjﬁﬁaa”d : RX RF Module TX RF Module | ™ 3333?‘3""”(’ »
Analyzer (Demodulator) (Modulator) -
ﬂ (Decoder) ﬂ ﬂ (Coder)
BER BER
CMU BTS RBER Interface
RBER Loops RAW BER RAW BER Loops FER board
FER DBLER
J\/L TX Baseband U H RX Baseband U E1/T1
conermor [P|  Modle e P emociion [P Modue ntertace
(Coder) (Decoder) (A

A AN o
SAEADISHRE I, BTSRRI R I 7 A — Ak eb Zw s i ) (PCMD) [R5 S, 1X
ME T HEETIABICMUKAbisZ H o 472405 AT PLASE 1 F AR Abis R A\ 4% 1 -

+ B L 75 Q BNC #E#:k
o R ER 120 Q X% Sub-DEE Sk
» CRFIPE E R

<+ TCH/FS, TCH/EFS, TCH/F4.8, TCH/F9.6, TCH/F14.4
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CMU300 GSM/(E)GPRS aulll

BER test on Circuit Switched Channel / CMU as RF loop S

. R&S™ CMU300 for GSM / EDGE D
ELT1
Interface |« A, loop (BER, RBER, FER)
(Aps)
f @ GSM / EDGE BTS B
RX Baseband TX Baseband
BER — Module —] RX RF Module  — TX RF Module — Module —
Analyzer (Decoder) (Bemodulator) (Modulator) (Coder)

BER
BER
CMU BTS RBER Interface
RBER Loops RAW BER RAW BER Loops FER board
FER DBLER

l TX Baseband l
—>

———  Module RX RF Module RX Baseband E1T1

(Demodulator) Module Interface
(Coder) (Decoder) (A0

< D ¢ D
IR PIEAEAEREIR . CMUGE [E] 322 e 31 i Bl AT A E 4210 1 21 S0TE 5 Il i SE 3R

S ANTEFEAZIE SRS IR PR . X MR R AR S 1E 28 A TCHIFS &5
E-TCH/F43.NT A f&f¥i .

PRBS
Generator

TX RF Module
(Modulator)

—p|
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CMU300 GSM/(E)GPRS aull

. : S
BER test on Circuit Switched Channel / Burst By Burst loop
e R&S™ CMU300 for GSM / EDGE D
EUTL
Interface |« A, loop (BER, RBER, FER)
A
(f) C GSM / EDGE BTS 0
RX Baseband TX Baseband
BER | | RX RF Module TX RF Module ¢ ¢
Analyzer Module (Demodulator) < (Modulator) Module
ﬂ (Decoder) ﬂ I (Coder) TT

BER
CMU BTS BER Interface
RFI?;R Loops RAW BER RAWBER Loops DBLER board

U TX Baseband M I RX Baseband U E1T1
B

PRBS L 3 Modue ——p TX RF Module RX RF Module Module |——3b Interface
(Demodulator)
(Decoder) (Ays)

\ 4

Generator (Coder) (Modulator)

AN

<+ {EBurst by Burst iz, CMUMX kﬁﬁﬁre@\_ A ER DR <ﬁDHCIassII)
Ve faguardid . {55 I RIFEAL T IECIRES N BIBT STEAS 18 i A A0S |y (415
. iiﬁ)ﬁﬁé‘ﬁ%%ﬂi{wg, M BER £ Burst by Burstff)JLat 15 21

SRR TE R A

<+ TCH/FS, TCH/EFS, TCH/HS, E-TCH/F43.2NT, PDTCH/MSC5 to 9
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CMU300 GSM/(E)GPRS aulll

BER test on Circuit Switched Channel / MMI S

. . : . Connect.
| GSMooo Receiver Quality (TCH) Control |
Tirmeslat 3 Setup Q EER CMU

w hteas. Control
0.000 % BERI l heas. Mode REER | FER l |Average
0.000 % BERI Stop Condition Mane
0.000 « FER Averane 100 Applic.TCH
BER Limit Canfig Applic. CCH
o  CRCEM Clags | | BER 2000 %  Class ||
Class b 0400 % Exp. Pow.
I o Triger
~Exp. Povweer I Trinoger
0.00 5 2005 Expected Power | - 500 dBm
RF Mode Auto BS Sianal
| Meas. hode | REER / FER | RF Attenuation Low Moise :
Trigger Source Sicnalling
Trigger Level Ly _
+E5 Signal MS Signal
TCH RF Channel B4 Ch
TCH Timeslot 3
TCH Ch. Type Speech TCHIFS
N5 Signal
» TiCH Level BER
Lsed Timeslot - 100 dBm
unused TS 00 de
Bit Stream BER PSR 2E9-1 [

Expected RF

RF Trigger Trigger Menus
Power Mode| Attenuation Source Lewvel
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CMU300 GSM/(E)GPRS «ulll

option CMU-K39 S

%The option CMU-K39 $4T7GSM{5 4

| GSMa00 Overview (TCH) ceH K T o e e TN L\
i 99 : M““RB son ¥ & £y, ﬁ%%gﬁ%ﬁ ”P*X
e e I T T

wOptlon CMU-K39 ZHF 7114l %

Ch.2 KT
GSMuoo Connection Control g q
RR Mes ge sent:  Channel Request
ccccc 'fm

MM Message seni: CMS ervice R equest . £

MM - ceived: q Mobile originated call

CC - Mes: g m Setup failed
o,
<+ TCH/FS

Connec lim[ ‘:’ TCH/EFS

o & TCH/F14.4
[ =187 aem [N  [{Power

L o % TCH/F9.6
Cannection BSSignal | MSSignal | Network | RF @»| sSyne. | mm 7
% TCH/F4.8
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CMU300 GSM/(E)GPRS

BER test on Circuit Switched Channel / I fE41) %

5 S

Burst by Burst S ) R&S CMU RAW BER Forced channel setup R&S CMU_K3O. to -K34 GMSK and 8PSK
(RAW BER) LTI loop w ithout signalling (Gl Tl supported
modulator 8PSK)
BTS (BSC) BER
loop with channel | R&S CMU BER loop Forced channel setup R&S CMU-K30 to -K34
BER/RBER/ . . .
FER decoding; w ith channel w ithout call procedure | (CMU-B71 and CMU-K39
(optional Loop via decoding (optional MOC/MTC) optional)
Abis)
Forced channel setup
aer IOTSV\E';:SLZ?; R&fv :t:r':"ghif::lmp without call procedure | R&S CMU-K30 to -K34
pwih ¢ . (optional MOC/MTC for full | (CMU-K39 optional)
decoding decoding
rate channels)
BTS (BSC) BER | RESCMUBERI0OP | [0 channel setup | R&S CMU-K30 to -K34
BER loop with channel w ith channel . . .
. . w ithout signalling and CMU-K41
decoding decoding
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CMU300 GSM/(E)GPRS «ulll

= - .
BER test on Packet Switched Channel S

Y FE ) GPRS (GMSK) {5 iE 257
— PDTCH/CS1; PDTCH/CS2; PDTCH/CS3; PDTCH/CS4

Y FFEGPRS (GMSK / 8PSK) {5 i 25 7Y

— PDTCH/MCS1; PDTCH/MCS2; PDTCH/MCS3; PDTCH/MCS4;
PDTCH/MCS5; PDTCH/MCS6; PDTCH/MCS7;, PDTCH/MCSS8; PDTCH/MCS9

MRS
< The BTSWAE M€ IS M8, e il —DMESIRFIER: (AN
BRI ) A S (GPRS/IEDGE/S 18 7 AN REN B4 H)
o A5 B HEH A TF ZARAT S A0
% 37“BTS loop”
<+ Ml & 1) 5554 (DataBLER or BLER) A #i 1A [R] (134 [1]
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CMU300 GSM/(E)GPRS

BER test on Packet Switched Channel / BTS loop

SO

8 R&S™ CMU300 for GSM / EDGE N
E1/T1
Interface |« A, loop (BER, RBER, FER)
(Ayis)
i’s A GSM / EDGE BTS N
RX Baseband TX Baseband
BER RX RF Module TX RF Module
Analyzer ¢ Modle ¢ (Demodulator) - (Modulator) ¢ Module ¢
ﬂ (Decoder) ﬂ ﬂ (Coder)
BER
CMU BTS BER Interface
RBER Loops RAW BER RAW BER Loops DBLER board
FER
U TX Baseband U ﬂ RX Baseband ELT1
comenntor [ Moo T e oy [P Module [ Intrface
(Coder) (Decoder) (A
) 2N /
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CMU300 GSM/(E)GPRS

BER test on Packet Switched Channel / Zjfig %13

BTS BER/DBLER

Forced channel

S

loop with R&S CMU T —
channel  |BER/DBLERIoop| >SPWHOUL 1 pes oMU-K30 | Special BTS test
BER / DBLER . . signalling (one .
decoding, w ith channel : , to -K34 mode required
. . static TS active
w ithout RLC decoding e
MAC P
BTSIO?)ER/D.E]LER R&S CMU Forced channel
P Wi setup without | R&S CMU-K30 .
channel BER/DBLER loop . . Special BTS test
BER/ DBLER ) ) signalling (one to -K34 and i
decoding, w ith channel . . mode required
. . static TS active CMU-K41
w ithout RLC decoding .
on up-/dow nlink)
MAC
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CMU300 GSM/(E)GPRS aulll

RACH Jilizt S

Immediate Assignments

—

RE Abis
Radio Communication Tester e BTS 0 BSC
R&S CMU300
"Digital Board"
(meas. DSP)
TRX Unit
"RX/TX TX Baseband i
"Link handler Board" TX RF Module M [}
odule
Board" [ (Demodulator) Nl (Modulator) (Coder) Q ]
(Decoder)
"Frontend" 1 "
(Combiner/ Uu : lggeaﬁrzf,:e
"Link hnadler Splitter)
Board" " ]
(Coder) ';z(;rg..x ,\'};(dﬁl'; RX Bazelband ! .
> —> P (Demodulator, > Module ! B
('\A/l:%l:ilf?é?)r ! ( ) (Decoder) H
Data
Source
(PN BER
Generator) Analyzer
A8 NS AN >

Access bursts

o 1] AR [ B A2 YT 3 190 28 s g AR
o 1] A2 (K P FH T RACHH WU R B I £
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CMU300 GSM/(E)GPRS

RACH 3t

Ch. 1 ) . . i Connect.
A GSMooo Receiver Quality(CCH) & Control
Setup = | RACH
40000 « FER |+ Meas. Control | Test
Bursts to Send 100000 Bursts A
Repeat Rate BOO0 mz
40000 ~BER Limit Config Applic.ccH
hiress FER 40000 % Applic. TCH
sent ~Exp Powerf Trigoer
Expected Power | 3000 dBm Exp. Pow.
- Time RF Mode Auto Trigger
RF Attenuation Law Maise
0.00 5 40.00 s Trigger Source Signaling
Triger Lewvel Lo BS Signal
~+B5 Signal
CCH RF Channel 32
M5 Signal ,
+RACH Leval MS Signal
used Timeslot - 1033 dBm
unused TS - 100 dB

Bursts to
Send

Repeat Ratel Menus [

FER (RACH) = Access bursts without IMMEDIATE ASSIGNMENT

Total number of access bursts * 100%

SO
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CMU300 GSM/(E)GPRS «ulll

I A 20 5 PN R UL 2 2 52 G S

SCRFIAGE:
< T2 Bl % 4% {7 1 (SACCH)
< Pl B 5 1E  (FACCHIF)
o Jho7E H {5 1E (SDCCH/4, SDCCH/8)

I 357 set-up:

& CMUH#t—PRBSHHIR _E4T (UL) 55
o MR AEBTSEBSC N 58 %,

00

§H{

R Hoption CMU-K38 !
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CMU300 GSM/(E)GPRS aull

ZEPE B R R G SEO.

& 10 L PPN P0E (75 Z2O0ption CMU-K39):

—~ CMUJA]2>F|BCCH

— fHFHIMOC/ MTCAE #2730 Bk A5 1

— FINRBBITR RN S (BshE R, BT

— LT YETiE, CMUZ G TS 05.02 FF4a kA

— GSMML455 1852 FF (TCHIFS, TCH/EFS, TCH/F4.8, TCH/F9.6, TCH/F14.4)

+*“Forced Hopping” 5 (A~ 2 Y AL HEEGE)

— CMUJA2 2| BCCH.

- F LA E Bshaamiigg], BFa)

— — BV EEMATIT, T A, CMUTL LTS TS 05.02 FF4a ki

- BEHHK GSM/GPRS/EGPRS W& f518R%E PDTCH/CS-1..4 f1 PDTCH / MCS-1....9
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CMU300 GSM/(E)GPRS

IF/IQ interface CMU-B17: 7% v

SO

@ Radio Communication Tester R&S CMU300 ) « Chip Set (Radio-Modules) n
Transmitter Transmitter
BER | Receiver RF Chip < Baseband «
Analyzer Unit - (Module) ™ Chip
(Module)
IQ/IF
Signalling unit Interface LOO?-?aCk
9 9 (option R&S 0
CMU-B17) BER Tests
Faded
RF signal Receiver Receiver
PN Transmitter > RF Chip Baseband
Generator Unit N (Module) T Chip
] (Module)
]
]
S ) Q< v
1Q '
: Alternative solutions:
@ading simulator | The fadgd RF signal can
R&S ABFS ' ~ be provided by R&S
] CMU Transmitter Unit or
] by R&S SMIQ RF
Y '___l.__.. tranmitter.
]
! |
Fading I Transmitter §
Simulator sEssss= Module 0
]
]
[ S
RF Generator R&S SMIQ
incl. Fading Simulator
(option R&S SMIQB14))
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CMU300 GSM/(E)GPRS aulll

IF/IQ interface CMU-B17: FEH il v ] LS.

Test of RX paramaters in R&S CMU Non-signalling Mode

IQ IN
R&S CMU300 D (Chip Set (Radio-Modules) D
A 4
, Transmitter Transmitter
< < Reltj(ne:;/er ¢———— —- RE ghlip <'| Bascehliagnd
(Module) ' (Module)
]
1Q/IF ]
Signalling unit Interface RF | Analog IQ
(CMU-B17) : (base band)
] .
Transmitter Receiv_er ! Bzesceebl\;re]:j
g P> i > rrcnp =M= Chip
(Module) " (Module)
]
)
\ ' v \ "
IQ OUT : :
! '
! 1
lecccccaa. Test of TX parameters in R&S CMU Non-signalling Mode
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CMU300 3GPP FDD

B

Sl E A

< Non-signalling mode:

— TX R (DL)FE T DL A AR B
- ULfES5 kAR (ZFNEFE) T RXBER Mk
< A AL JE3GPP TS 25.141 il &=

)
0’0

73 JFoptions FH T TXFIRX A

— Options CMU-U75 1 CMU-K75 ] FTXi&
— Options CMU-B76 FICMU-K76 ] T-RXIMR (K5 HLThfE
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CMU300 3GPP FDD

Non-signaling \ UL % H1 & 57

Radio interface Control interface(s)

(" Radio Communication Tester R&S CMU300 | [ BTS (Node B) D (Maintenance )
Controller
roprieta

P — TRX unit (p p I'y)
"RX/TX
"Digital Board" Board" TX RF Module | TX Baseband (" Radio |
(meas. DSP) | (Demod.) n <4 (Modulator, Module Network
Amplifier) | (Coding chain) Controller
. § . (RNC)
"Frontend" Uu
(Combiner/ Combiner/ Inéig:;\é:e lub
Splitter) Splitter
"Layerl Coproff "RX/ TX RX RF Module RX Baseband
Board" Board > (Demod.) Module ===
(Coding chain)ff (Modulator, ' (Decoding 1
Amplifier) chain) i
:
]
e v
Data =
S?S:\fe Reference Timing BER
Generator) Board Reference Analyzer
NS )l X )
Transmission
Time
Intervall (TTI)
clock
: Involved blocks for RX testing
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CMUS00 3GPP FDD

Non-signaling \ UL & 5 H1L AT fe f % =

S TE AL “3GPP reference”

< CLFEA 18 g A Y BRAS 18E 22 14 R

< Fin AN L M55 EDTCH

% JI51N3GPP TS25.14181 75 E{ﬁ?"%%uﬂJ A E A SR

< X T"CMU300 DL fFiE R, frs— A TEE 284 ( 20ms, 40ms, 80ms ) 1]
kﬁfﬁ?lﬁﬂlﬁﬂﬁnﬁ%ﬂlﬂ (TTD

{5 ER L “physical”

o WA G EmIY
o B BB A H5 EDPDCH T s X
@ X FCMU300 ULMFIEI A, 75 % —1>K HNode-BIfifi Az (10ms)
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CMU300 3GPP FDD

Non-signaling \ UL & S HL5 #yETS25.141

Chapter |Title Covered byJRemarks
25.141 CMU300
7 Receiver characteristics

-CMU incorporates generator for the required signal
-TTI clock for synchronization procedure is required

7.2 Reference sensitivity level yes -BER evaluation to be performed inside the BTS or by a
separate BER analyzer
. -Please see 7.2 / remarks
7.3 Dynamic range yes

-Additionally: separate signal generator (AWGN) to be used

-Please see 7.2 / remarks

Adjacent channel selectivity yes -Additionally: separate signal generator ( WCDMA interferer) to

7.4

(ACS) be used
- Please see 7.2 / remarks
7.5 Blocking characteristics yes -additionally: separate signal generator ( WCDMA interferer) to

be used

- Please see 7.2 / remarks
7.6 Intermodulation characteristics yes -Additionally: separate signal generators (CW and WCDMA
interferer) to be used

78 Verlflcapon of the internal BER planned |-SW version Vv3.25
calculation
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CMU300 3GPP FDD

Non-signaling \D LW & 4 37

Radio interface

3GPP TS 25.141 Test Models incl. CPICH required! Control interface(s)
(" Radio Communication Tester R&S CMU300 « BTS (Node B) (Maintenance )
Controller
TRX unit
"RX/TX
A o " TXRF TX Baseband (" Radio |
Digital Board Board id Module
(meas. DSP) |  (Demod.) < 9 ovodutator, |, Module Network
Amplifier) (Coding chain) Controller
"Frontend” RF (RNC)
Uu ]
(Combiner/ Combiner/ Inéirif::ge lub
Splitter) Splitter
"Layerl Copro|  "RX/ TX RX RF Module | XX Baseband
Board" oa Iy P (Demod) odule :
(Coding chain)| (Modulator, (Decoding :
Amplifier) chain) i
Data Source
(PN Reference Timing BER
Generator) || Board Reference Analyzer
N 8 \ J
Transmission
Time
Intervall (TTI)
clock
: Involved blocks for TX testing
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CMU300 3GPP FDD

Non-signaling \ DL#2 il & 5 Fiye TS25.141

Chapter |Title Covered by|Remarks
25.141 CMU300
6.2 Base station output power
- Free-run measurement based on 5 MHz bandpass filter
Base station maximum output - Timeslot selective measurement is also possible; CPICH for
6.2.1 yes i : ; - ;
power timing alignment is required; measurement filter RRC,
3.84 MHz, roll-off 0.22
6.2.2 CPICH power accuracy yes Measurement filter RRC, 3.84 MHz, roll-off 0.22
6.3 Frequency error yes CPICH for timing alignment is required
6.4 Output power dynamics
-Code channel power to be changed by node B controller
6.4.1 Inner loop power control yes -CPICH for timing alignment is required; measurement filter
RRC, 3.84 MHz, roll-off 0.22
6.4.2 Power control steps yes -Please see 6.4.1 / remarks
6.4.3 Power control dynamic range yes -Please see 6.4.1 / remarks
6.4.4 Total power dynamic range yes -Please see 6.4.1 / remarks
6.5 Output RF spectrum emissions
6.5.1 Occupied bandwidth yes
6.5.2 Out of band emission
6.5.2.1 [Spectrum emission mask yes
6.5.2.2 Adjacent _channel leakage yes Measurement filter RRC, 3.84 MHz, roll-off 0.22
power ratio (ACLR)
6.7 Transmit modulation
. CPICH for timing alignment is required; measurement filter
6.7.1 Error vector magnitude yes RRC, 3.84 MHz, roll-off 0.22
6.7.2 Peak code domain error yes Please see 6.7.1 / remarks

Applicable for single RF carrier test conditions!
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