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Signal Generation / Analysis ~ ##=%
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Modulated signal LO: 53 GHz + - 1 GHz
LO/4 input: Y | | . I?a[i_r]l_; 20 b
13,25 GHz + 0.25 GHz band pass q mixer RPG WFI - 75 high pass RF-Output:

( 57 to 64 GHz
-151t0 -10 dBm

+ 10 dBm H

pass band: 1= Isolator (Unlicensed V-band)

53 GHz + 1 GHz, -1 GHz Amplifier

pass band: 57 GHz - 64 GHz
attenuation: < 53 GHz: 50 dB

IF input: 4 to 11 GHz
-10 dBm
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Distance = 2*IF

True signal

INILRE B D EEHTH:
Pulse length =10 ns, PRF=10 MHz.

IF = 1.32 GHzMD 5 & [32.6GHzEE L (R&S FSW : 2014FQ2ETHETILIES)
IF = 2.0 GHzD 5 & [F4GHzEfE L (R&S FSW : 2014FEQ2LUIEDET ILHEH)
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LO Level 15.5 dBm
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Auto ID 8
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Transmit Mask
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Transmit Mask
YIG )t Lo%-J4)LA

[ Multiview | vsa [B] Spectrum 2 @1 L~
Ref Level -42.00 dBm Mode Auto Sweep SGL
1 Spectrum Emission Mask TR Clrw
Limit Check PASKE
50 derfiz=200 //
-60 dém / WWWW u‘"'mi"w”w'w W““\f!\
-70 dBm
E—a ) —
50 dem | I —
MWW I.tl Y : ] ettt Whig, e b | o L
MWWM A A T iy T TR ooy e
-100 dBm -
~ N — » O
DO FIVTFHFIAFIENIILADFEE
=~ N S ~ o
BAZ T E RN B RITER) 7
SN <
o ANZE N A3 ]
-140 dem
CF 60.0 GHz 1001 pts 612.0 MHz/ Span 6.12 GHz
2 Result Summary
Sub Block A Center 60,00 GHz Peak Power -58.16 dBm RBW 30.000 kHz
WLAN11ad
Range Low. | Range Up | RBW | Frequen Power Abs Power Rel ALimit
-3.060 GHz -2.700 GHz 1.000 MHz 56.96793 GH:z =90.20 dBm -32.04 dB -2.66 dB
-2.700 GHz -1.200 GHz 1.000 MHz 58.27653 GHz -86.96 dBm -28.80 dB -10.06 dB
-1.200 GHz -940.000 MHz 1.000 MHz 58.80310 GHz -87.96 dBm -29.80 dB -132.00 dB
940,000 MHz 1.200 GHz 1.000 MHz 61.19071 GHz -90.20 dBm -32.04 dB -15.65dB
1.200 GHz 2.700 GHz 1.000 MHz 62.60510 GHz -88.26 dBm -30.10 dB -8.42 dB
2.700 GHz 3.060 GHz 1.000 MHz 63.03207 GHz -8§8.42 dBm -30.26 dB -0.89 dB
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MultiView Eé{ Spectrum [L]] VSA Q]I IQ Analyzer w[ Spectrum 2 wl | " I
Ref Level -11.00 dBm Mod Fl/2-dary SR 1.76 GHz 5GL
Att 0dB  Freq 60,4798 GHz Cap Len &4000 Capt Count 1
YIG Bypass B2000 BURST EQUALIZER
1 Const I/Q({Meas&Ref) @1M Clrw || | 2 Result Summary 11
2 Current | Peak | unit_ |
EVM RMS 18.15 18,15 %o
Peak 105.68 105.68 %%
MER RMS 14.82 14.82 dB
Peak -0.48 -0.48 de
Phase Error RMS 8.71 871 deq
Peak -73.34 -73.34 deg
Magnitude Error RMS 10.28 10.28 95
Peak -39.90 -43.61 Yo
Carrier Frequency Error -81036.18 -81036.18 Hz
Symbol Rate Error -— -- ppm
Rho 0.967 341 0.967 341
1/Q Offset -20.09 -19.94 de
I/Q Imbalance -6.44 -6.40 de
Gain Imbalance 0.60 061 dB
Quadrature Error 50.84 51.03 deg
Amplitude Droop 0.000 009 0.000 009 dB/sym
Power -15.45 -15.37 dBm
-1.914 o 1.914
eBuffe 4 FreqRespMag(Equalizer) @1 Clrw
-1.66d
10 dB \ ,1'
'] e ‘ [T N fj
0de "_\M r’LvMM
dBm T
-80 dBm
1
-100 dem ‘
| s e e —
0 sym 64000 sym | -3.52 GHz 3.02 GHz
H 30.01.2015
iati i . i . iti inty. = d L]
Temperature deviation from self alignment. Consider 0.3 dB additional level uncertainty | ] Ready o 12:48:47 %
Date: 30 JAN 2015 12:48:47 Signals are pulsed
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MultiView E?{ Spectrum

Ref Level -2.00 dBm

Att 2dB  Freq 60,4798 GHz
YIG Bypass B2000 BURST EQUALIZER
1 Const I/Q({Meas&Ref)

[L]]’ vsa [ Q]I IQ Analyzer

w[ Spectrum 2 wl

[T]

Mod Fl/2-4dary

Length 70

-1.914
3 Mag(CaptureBuffer)

D2

-40 | |! B E

-60 dBm

SR 1.76 GHz SGL
Stat Count 1
@1M Clrw || | 2 Result Summary 11
Current Peak | Unit |
EVM RMS 13.66 1366 %o
Peak 43.69 43.69 %
MER. RMS 17.29 17.29 dB
Peak 7.19 719 dB
Phase Error RMS 6.12 612 deq
Peak -25.55 -25.55 deg
Magnitude Error RMS 8.63 863 95
Peak -41.50 -41.50 Yo
Carrier Frequency Error -73559.80 -73559.80 Hz
Symbol Rate Error -— -- ppm
Rho 0.981 815 0.981 815
1/0Q Offset -— -—- dB
I/Q Imbalance -193.01 -195.01 de
Gain Imbalance 0.00 0.00 dB
Quadrature Error 0.00 0.00 deg
Amplitude Droop 0.000 000 0.000 000 dB/sym
Power -5.28 -5.28 dBrmn
1.914
CIReTE 1 FreqRespMag(Equalizer)

-B0 dBm

0 sym

-3.02 GHz

64000 sym

\

8ync failed. Check for all zero signal.

Date: 30.JAN. 2015 13:00:14
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MultiView Eé{ Spectrum

Att

Ref Level -2.00 dBm
2dB  Freq 60,4798 GHz
YIG Bypass B2000 BURST EQUALIZER
1 Const I/Q({Meas&Ref)

[L]]’ vsa [ [L]I IQ Analyzer

| X I[ Spectrum 2

8|

m

Mod
Res Len

Pl/2-dary
19500

@1M Clrw ||

SR 1.76 GHz

-B0 dBm

-1.914
3 Mag(CaptureBuffer)

2 Result Summary

SGL

Stat Count 2

1.914

@1 Clrw
2.66 dB
SY I

0 sym

64000 sym

\

8ync failed. Check for all zero signal.

Current Peak | Unit |
EVM RMS 12.73 1662 %o
Peak 38.78 49,39 %
MER RMS 17.90 15.59 dB
Peak 8.23 6.04 de
Phase Error RMS 5.54 8.28 deq
Peak -20.78 -28.28 deg
Magnitude Error RMS 8.38 851 95
Peak -36.84 -36.24 Yo
Carrier Frequency Error -68511.77 -68511.77 Hz
Symbol Rate Error -3.62 -4.07 ppm
Rho 0.983 877 0.972 410
1/0Q Offset -— -—- dB
I/Q Imbalance -193.01 -195.01 de
Gain Imbalance 0.00 0.00 dB
Quadrature Error 0.00 0.00 deg
Amplitude Droop 0.000 000 0.000 000 dB/sym
Power -5.48 -5.48 dBrmn
4 EVM

120 %

100 9%

80 %

60 %

40 %

0 sym

AF

Date: 30.JAN.2015 130614
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{248 2 (without Synch on Gl

MultiView | Spectrum [ x |] VSA @1 | = I
Ref Level -15.00 dBm Mod Fl/2-Zary SR 1.76 GHz SGL
& Att 0dB  Freq Res Len 4000 Stat Count 1
TRG:IFP(2GHz) Y16 Bypass B2000 BURST EQUALIZER.
1 Const I/Q({Meas&Ref) @1M Clrw | 2 Result Summary
Current | Peak | Unit |
EVM RMS 4.34 4,34 %o
Peak 15.77 1577 %
MER. RMS 27.25 27 .25 dB
Peak 16.04 16.04 de
Phase Error RMS 1.99 1.99 deq
Peak 8.85 8.85 deg
Magnitude Error RMS 2.60 260 9
Peak -12.66 -12.66 Yo
. * Carrier Frequency Error 101499.16 101499, 16 Hz
. Symbol Rate Error --- -—- pprm
Rho 0.998 117 0.998 117
1/Q Offset -40.73 -40.73 de
I/Q Imbalance -—- -—- dB
Gain Imbalance -— -- dB
Quadrature Error --- - deg
Amplitude Droop 0.000 002 0.000 002 dB/sym
Power -20.79 -20.79 dBrm
-1.914 1.914
3 Mag(CaptureBuffer) IR 1 Phase Error
D2[1] 41.11 dB| M2[1] 0.374"
., 5944750 sym|| . 9.000 sym
M1[1] -61.84 dp{| 1° M1[1] 0.374°
155.250 sym)| - 9.000 sym
5o | |
_50 T o T LI T
Eval Eval
10000 sym || 0 sym

TYTAVN—Ua HIDES
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{248 2 (without Synch on Gl

MultiView (/| Spectrum [ * |]VSA

[L]I IQ Analyzer :kwl

]

Ref Level -10.00 dBm Mod Fl/2-2Zary SR 1.76 GHz
Att 0dB  Freq Res Len 10000

TRG:IFP(2GHz) Y16 Bypass B2000 BURST EQUALIZER.

1 Const I/Q({Meas&Ref) @1M Clrw

2 Result Summary

SGL
Stat Count 2

-1.914
3 Mag(CaptureBuffer)

Current | Peak | Unit |
EVM RMS 22.58 22.58 %o
Peak 7911 79.11 %
MER RMS 12.92 1292 dB
Peak 2.04 2.04 de
Phase Error RMS 12.35 12,35 deq
Peak -45.95 -46,95 deg
Magnitude Error RMS 7.99 799 9
Peak -27.50 -28.42 Yo
Carrier Frequency Error 1711.786 -10146.55 Hz
Symbol Rate Error -— -- ppm
Rho 0.948 993 0.948 993
1/Q Offset -54.35 -54.35 de
I/Q Imbalance -—- -—- dB
Gain Imbalance -— -- dB
Quadrature Error -— - deg
Amplitude Droop -0.000 00 0.000 007 dB/sym
Power -11.82 -11.71 dBrm

4 Phase Error

0.0007

0o 0.000 sym
| M1[1] -23.712°
-40 dem @ | 34.750 sym|
, L
-60 dBm
-80 dem An !
o -40°
TRGD dBm Eval Eval
0 sym 64000 sym || -4500 sym 29200 sym

—

Fr 2 CH{E 5 (Longer capture buffer)

ROHDE&SCHWARZ

Vector signal analysis not tracked on Gl
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{248 2 (without Synch on Gl

MultiView H{ Spectrum st x ]’VSA
Ref Level -10.00 dBm Mod
Att 0 de Res Len

TRG:IFP(2GHz) Y16 Bypass B2000 BURST EQUALIZER.
1 Const I/Q({Meas&Ref)

[L]I IQ Analyzer fwl

m

Fl/2-2ary
S000

SR 1.76 GHz

@1M Clrw

2 Result Summary

SGL
Stat Count 2

-1.914
3 Mag(CaptureBuffer)

Current | Peak | Unit |
EVM RMS 14.23 15.42 %o
Peak 66.41 6641 %
MER RMS 16.93 16.20 dB
Peak 3.55 3.55 de
Phase Error RMS 7.05 7.88 deq
Peak -27.53 28.30 deg
Magnitude Error RMS 7.36 7.39 9
Peak -65.47 -65.47 Yo
Carrier Frequency Error 23199.16 23199.16 Hz
Symbol Rate Error 1.53 2.30 ppm
Rho 0.979 743 0.976 031
1/Q Offset -51.00 -47 .81 de
I/Q Imbalance -—- -—- dB
Gain Imbalance -— -- dB
Quadrature Error -— - deg
Amplitude Droop -0.000 02 -0.000 00 dB/sym
Power -11.48 -11.42 dBrm

4 Phase Error

D2[1] 0.000°
0o . 0.000 sym
M1[1] 7.592°
-40 dBm 40 34.750 sym
| L [ | | .|| J L
-60 dBm
-80 dBm -0 1 |[- ! ™
- -40° ;
TRG” dE'”"i Eval Eist
0 sym 64000 sym || 0 sym 2000 sym

T
AT 2 CH{E B (Shorter capture buffer)

ROHDE&SCHWARZ

Vector signal analysis not tracked on Gl
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DUT -—-:‘*
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RETLTS?
RMTIE T L2

| INYFTFUTFHIZEBAIFE TIEOver The Air (nonconductive)AlFE N EREINS

Analyzer
with or w/o

external mixer

—!

. Vector
Signal
0 Genelrator
Upconverter

T
2GHz BW

Extern. ADC
by Oscillosc.

q#

2GHz ARB

Compensation:

VNA for upconverter
evaluation -2
calculate equalizer >
change waveform




BIEFAFEVIL D DR

SUFPIWNTFIAFDEFAFIvILD

o N o 5
Analyzer without inbuilt Preamplifier (Wﬁj IJT/?EL’O)%%)

Distance / m 0.3 0.5 1 2 3
EIRP (Tx) / dBm 30 30 30 30 30
Free Space Loss / dB 28 62 63 4 f8
Arriving level / dBm -286| -32| -38| -44| -48
Gain of Receiver Horn 25 25 25 25 25
Level at receive antenna output / dBm -3 - -13| -19| -23
Loss by wave guide and other loss (budget) / dB 10 10 10 10 10
Level at analyzer input 13 7] 23] -29] -33
Attenuator of analyzer / dB 0 0 0 0 0
Level after attenuator / dBm 13 17[ 23] -29] -33
Preamplifier Gain—> None 0 0 0 0 0
Level at mixer input 13[ 17[ 23] 20 33
BW Corr dB (2000 MHz —= 1 MHz) 33 33 33 33 33
Indicated Level (for RBW = 1 MHz) / dBm 46] -50[ -56] -62] -66
DANL (normalized to RBW =1 Hz) / dBm -129| -129| -129| -129| -129
DANL (at RBW = 1 MHz, preamp off) / dBm 69| -69| -69| -69| -69
Distance to DANL / dB 23 19 3 f 3

ROHDE&SCHWARZ
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o < o 5
Analyzer with inbuilt Preamplifier (Wﬁj Vr=I 1?]‘0)1@,—'.%*)

Distance / m 0.3 0.5 1 2 3
EIRP (Tx) / dBm 30 30 30 30 30
Free Space Loss / dB 28 62 68 4 L]
Arriving level / dBm 28 -32| -38| -44| -48
ain of Receiver Horn 29 29 29 29 29
Level at receive antenna output / dBm -3 -7 131 -19| -23
Loss by wave guide and other loss (budget) / dB 10 10 10 10 10
Level at analyzer input 13 17| -23| -29| -33
Attenuator of analyzer / dB 10 10 10 10 10
Level after attenuator / dBm =23 27| -33| -39 -43
Preamplifier Gain 30 30 30 30 30
Level after preamplifier (mixer input) / dBm [ 3 -3 91 -13
BW Corr dB (2000 MHz —= 1 MHz) 33 33 33 33 33
Indicated Level (for RBW = 1 MHz) / dBm 26  -30| -36( -42] -46
DANL (normalized to RBW = 1 Hz) / dBm -122| -152| -122| -152| -152
DANL (at RBW = 1 MHz, preamp on) / dBm -82| -82| -82| -82| -82
Distance to DANL / dB o6 22 46 40 36

ROHDE&SCHWARZ
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Harmonic Mixer + Preamplifier

Distance / m 0.3 0.5 1 2 3
EIRP (Tx) / dBm 30 30 30 30 30
BW Corr dB (2000 MHz --= 1 MHz) 33 33 33 33 33
Free Space Loss / dB 08 62 66 74 78
Arriving level / dBm 51 695 -71 -77 -61
Gain of Receiver Horn 25 2D 29 29 29
Level at receive antenna output / dBm -36| -40( -46( -52| -56
Amplifier behind receive antenna: Gain /dB 20 20 20 20 20
Loss by wave guide and other loss (budget) / dB 10 10 10 10 10
Level at mixer input 26| -30( -36( -42( -46
Conversion loss / dB 23 23 23 23 23
Level at mixer output / dBm -49 -03 -09 G5 -G9
DANL (normalized to RBW = 1 Hz) / dBm -138| -138| -138| -138| -138
DANL (at RBW =1 MHz) / dBm -f&| -78( -7f8| -78( -78
Distance to DANL / dB 29 29 19 3 g

ROHDE&SCHWARZ
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ERRER%

ETSI TR 103 052 V1.1.1. (2011-03)ZE#L D A FE

RSEX MEMIEITE L8 K100 GHzZE T (Europe).

(FCCIEH X200 GHz).
CHOEERRIITEOEFHEZEZS:

test environment (X ERIR1R)

test equipment (GBI E#2S)

test methods (GBI 7:%)

calibration and uncertainty (¥ 1E E R FEH )

ROHDE&SCHWARZ
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