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Release 16 3GPP TR 38.807 V16.0.0 (2019-12)

Figure 5.1-1: Use Cases for NR above 52.6GHz

Rel-16 : Technical Report
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Introduction

5G NR, Release 15 and Release 16 : Supports up to 52.6 GHz designed to be optimized under 52.6 GHz.
Difficult challenges for beyond 52.6 GHz (Rel-17) :

higher phase noise (PN),

larger propagation loss due to high atmospheric absorption

lower power amplifier (PA) efficiency

strong power spectral density regulatory requirements in unlicensed bands
Benefits for beyond 52.6 GHz (Rel-17) :

very large frequency spectrum for both unlicensed and licensed bands.

various high-capacity use cases, integrated access and backhaul (IAB), ultra-high data rate mobile broadband, device-to-device communications,
industrial internet-of-things (lloT), mobile data offloading, broadband distribution networks, wireless display transfer, augmented reality (AR)/virtual reality (VR),

intelligent transport systems (ITS)
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Overview of 5G NR Rel 17, Frequency Band Beyond 52.6 GHz

,
Global Including Economies of
Harmonization Unlicensed Band Scale
\
Max Available Bandwidth : 14 GHz Frequency (GHz)
Channel Bandwidth of IEEE Country
802.11ad/ay : 2.16 GHz 52.6-57 | 57-58.2 | 58.2-59 [ 59-59.3 | 59.3-64 | 64-65 65-66 66-71
Europe/CEPT Mobile
Israel | | | | |
South Africa Mobile
USA Mabile
Canada Mobile
Brazil Mobile
Mexico Mobile
China | | Mobile
Japan Mobile
Korea Maobile
India | | | |
Taiwan Moabile
Singapore Mobile

Australia Mobile |



Overview of 5G NR Rel 17, Physical Layer and Evolution Beyond 52.6GHz

15 iz [ 1 000 s
30 vz [ 500 s

Small SCS (long CP) : low complexity,
Synchronization, beam switching time,
low power consumption, large coverage
vulnerable of PN

| 240 kHz Rel-17
| 480 kHz . 31.25 s ' Wider SCS (Short CP) : mitigate PN, lower processing time (Short Slot)
R | lower processing latency, reduce baseband processing complexity
| 960 kiz ] 15.63 us |
PHYSICAL LAYER NUMEROLOGY FOR 5G NR REL-15. PHYSICAL LAYER NUMEROLOGY FOR 5G NR REL-17.
SCS (kHz) 15 30 60 120 SCS (kHz2) 120 240 480 960
_ Frequency band (GHz) 52.6-71
Frequency band (GHz) 0.45-6 0.45-6 24 -52.6
24 -52.6
Symbol duration (us) 8.33 4.16 2.08 1.04
Symbol duration (us) 66.67 33.33 16.67 8.33
Slot duration (us) 125 62.5 31.25 15.63
Slot duration (ps) 1000 500 250 125
’ CP duration (ps) 0.60 0.30 0.15 0.07
CP duration (ps) 4.69 2.34 1.17 0.60
Max. bandwidth (MHz) 50 100 200 400 Max. bandwidth (MHz) 400 400 2000 2000
Sampling rate (MSPS) 61.44 122.88 245.76 491.52 Sampling rate (MSPS) 491.52 983.04 1966.08 3932.16 ktl




Phase Noise and Its Modeling

Typically, characteristics of PN in frequency domain are expressed in
terms of single-side-band (SSB) PN spectrum, which is defined as the noise
power within 1 Hz bandwidth at a certain frequency offset, relative to the

noise power at the carrier frequency.

The PN model has been investigated for mmWave frequency band based
on recently published data to improve the analysis of the RF impairments in
3GPP.

It proposes a PN model to provide the analysis frequency range from 7 to
100 GHz and reflects performances of a single PLL or a set of PLLs with
different frequency divider structures [1], [2], [3].

[1] R1-2003851, Enhanced phase noise modeling, Ericsson, 3GPP TSG RAN WG1 meeting #101, May.
2020.

[2] “3GPP TR 38.803 V14.2.0,”Study on new radio access technology: Radio Frequency (RF) and co-
existence aspects,” Tech. Spec. Group Radio Access Network, Rel. 14, Sept.,2017.

[3] R1-163984, Discussion on phase noise modeling, Samsung, 3GPP TSG RAN WG1 meeting #85, May.
2016.
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4 MIXER

B |

Conceptual diagram of an ideal mixer that operates as downconverter.

Mixer

RF

Local Oscillator
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Ex) Sub-Terahertz Upconverter Design

Modulation IF Source VSA Sink for
(QPSK, 16QAM, 64QAM)

6 GHz IF 144 GHz RF

Simulation Analysis

v" Phase Noise

X6 Multiplier

X6 Muit

23 GHz LO

T Specify Phase Noise vs. Frequency Offset (dBc/Hz)
PhaseNonseData 100000, -120, 1000000,-135, 10000000,-150, 100000000, -150, 10000000000,-155

o ktld



I |
Modulation IF Source VSA Sink for Non Linea rity
(QPSK, 16QAM, 64QAM) Simulation Analysis
Conversion Loss

144 GHz RF

QAM
source

6 GHz IF ,
. v" Phase Noise

X6 Multiplier

X6 Mut

132 GHz = 138 GHz - 6 GHz 144 GHz = 138 GHz + 6 G

23 GHz LO

0il) 30GHz phase noise of LO
BC/HZ) E')’\gasbleigmse 1 .

000,-155]

T Specify Phase Noise vs. Frequency Offset (d

@[ Frequency

EV M E rror ) , . Gz ! Carrier Power 14.5 dBm

Scaleliv 10,000 4B Non Linea rityleralue -70.00 dBc/Hz
og Tt
-80.0 by T |~
-80.0 g

i

. I .
. L/ e S R PR A1

-120

-130

-140
-150

-160

Start Offset 100 Hz Frequency Offset Stop Offset 1.00 MHz|
2 Table v
Frequency Offset Trace1 Trace2 Trace3
[ 100 Hz -53.19 dBc/Hz -56.26 dBe/Hz
1.00 kHz -98.48 dBc/Hz -97.61 dBc/Hz
10.0 kHz -106.74 dBe/Hz -109.52 dBc/Hz
100 kHz -110.67 dBc/Hz -110.31 dBc/Hz
1.00 MHz -112.69 dBc/Hz -112.10 dBc/Hz
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Ex) Sub-Terahertz Upconverter Design

Nonlinear Impairments

Modulation IF Source RRSTEH Added P1dB ) VSA Sink for
(QPSK, 16QAM, 64QAM) Simulation Analysis
QAM
source

A v' Phase Noise
— Llnegr Impalrmgnts
v" Nonlinear Impairments

144 GHz Bandpass Filter

X6 Multiplier

X6 Mult |

23GHzLO

s ktld
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RF Flatness
Dynamic Range

: ' : [
| I I |
| I I |
| ' I [
| I I |
| : I |
1
|
132 GHz = 138 GHz - 6 GHz I'|44 GHz = 138 GHz + 6 GHz I144 GHz = 138 GHz + 6 GHZ

Nonlinear Impairments
Modulation IF Source P Added P1dB T VSA Sink for
(QPSK, 160AM, 64QAM) /\ | Simulation Analysis
= \§ v' Phase Noise
:7}_// v Linear Impairments
v Nonlinear Impairments

144 GHz Bandpass Filter

X6 Multiplier

X6 Mult

23GHz LO

o kel
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Simulink Modeling and Simulation — Upconverter

« CCDF, PAPR and EVM measurements
« Characterize the impact of RF impairments
« 1Q imbalance, phase noise, PA nonlinearities

Modeling and Testing an NR RF Transmitter

Input signal: NR Test Model
Tests: EVM, ACLR, occupied bandwidth, channel power and CCDF

NR Baseband Reception and Measurements

NR Baseband Generation RF Transmission

L1

EVM RMS (%)

Multirate Parameters

NR-FR1-TM3.1 » > Ul Lol subtrame ‘
SCS: 30kHz . .

Bandwidth: SMHz — 7] > >

Subframes: 10 - paschSym

Output Buffer FIR
5G NR Tast Model FIR Input Buffer T — =
ten Decode Subframe
3AGPP ACLR: on

L)

Constellation Diagram

-ﬂ

Copyright 2019-2021 The MathWorks, Inc.
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Simulink Modeling and Simulation — Upconverter <

MEASUREMENTS
EVM per Slot

6 T T T T T T T
4 r 1 Peak - Subframe 0 Peak - Subframe 2
= I RMS - Subframe 0 RMS - Subframe 2
§ Peak - Subframe 1 Peak - Subframe 3
Wal 4 | RMS - Subframe 1 [ RMS - Subframe 3

-1 0 1 2 3 4 5 6 7 8
Slot Number
EVM per OFDM Symbol

T T T T T
R ]
= r’ s @@=
= File Tools View Simisition Help ~
w2 1 x -

- OP®|>-a- Q- &8 XN@AmEL
7 ¥ CCDF Measurements
0 - '
0 20 40 60 80 100 v
OF DM Symbol Number
EVM per Subcarrier

6 T T
54
=
=
Wik -

0 verage ¢

0 20 40 6( 80 100 120 Ready REW=99 957 kHz | Sample rate=30 72 MHz  T=0.005

Subcarrier Number
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Simulink Modeling and Simulation — Downconverter

* ACLR and EVM measurements
« Explore the impact of altering the RF impairments
* LTE Interference

Modeling and Testing an NR RF Receiver with LTE Interference

Input signal: NR Test Model
Interferer: LTE Test Model
Tests: EVM, ACLR, rxcupil:@ bandwidth and channel power

Baseband G ti -
aseband Generation NR Baseband Reception and Measurements
RF Reception

NR-FR1-TM3 1a
SCS: 30nH.

Bandwidth: SMHz
Sublrames. 10

EVM RMS (%)

Decode Sublrame

5G NR Test Model s.r;‘p:mm » 7 » > » _— 7 S =7 - sublrame 4
nDecoceS!
pdschSym
put Buffer

E-TM31 Sample Rate Match FIR In — Output Buffer FIR FIR Rate ADC |
Bandwidth: IMHz Interpolation o Decimabon Conversion
Duplex mode: FOD
Sublrames: 10
Interterar Gain
LTE Test Model |
3IGPP ACLR: on

Spectrum Analyzer

Constellation Diagram

Multirate Parameters

Copyright 2019-2021 The MathWorks, Inc
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Simulink Modeling and Simulation — Downconverter

MEASUREMENTS

EVM per Slot
4 v T T T T T T T T T
3t 1
Peak - Subframe 0 Peak - Subframe 2

o I RMS - Subframe 0 RMS - Subframe 2

2} 4
< Peak - Subframe 1 Peak - Subframe 3
w I RMS - Subframe 1 I RMS - Subframe 3

1+ 4

0 M

-1 0 1 2 3 4 5 6 7 8
Slot Number
EVM per OFDM Symbol

=T T T T T T

3+ —1
2 5 o |[@][=
E 2+ = File Tools View Simulation Help -
> B-OP® - Q-3 xeEWNES
w " ) 3 ¥ Channel Measurements ax

Ll E—
0 1 L
0 20 40 60 80 100 e TTOl
OF DM Symbol Number o
EVM per Subcarrier |
4 T T T T T T / \ 2
/ \ 3960000
None
3 | -

N
T
1

s
>
w

5000000
10000000

'S

0 20 60 80 100 120

Ready REW=0974 kHz 'Sample rate=3072MHz T=0.005
Subcarrier Number

19
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Ex) Sub-Terahertz Upconverter Modeling
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Ex) Sub-Terahertz Downconverter Modeling
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Step_atten

Modeling

RF_switch

Step Atten

LO_switch

SP4T Control

SP4T Control1

Down_converter

RF_out

~

Analysis

4] Configuration: Explaining simulation frequencies = X
oeE BTE 22V 420 EM H23BO) W) =38TH) O~
Dsde |(@|0E|RE [
Tones (Hz) Simulation frequencies Explanation for simulation
~ ~ -3f1s212 ulation settings. — 8
Be+10 :
harmonic order
o [1.08867+11 v 60 GHz -
: View
i s =
0 50 100 150 200 250 300 350 400
GHz
il |K =
T
Input/Output Signals
Samples per frame:
[ Normalize carrier power
M Enable input interpolation filter
No filter needed
#01(0) #HA(C) SSU(H) HE(A)

2 ktl



LO X 2 Characteristics

e L

18 GHz — 40 GHz model

[x:-26.00 GHz

|
I

\!-n m\ H‘ ”NH
"W‘HMIJ \“r |\Y I h, N

|Y: 15.104 dBm
s 5t ecBim|

X: 26.00 GHz
1} 15.104 dBm|
—

W’W | ' | ‘] ’H 'VN
I

W"” u\ﬂ’ H
M ﬂ{ W L{ L‘V M

v

) 'm.

SINAD: 3267 dBc
SFDR-  45.79 dBe
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RF IN Characteristics 18 GHz — 40 GHz model
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RF OUT Characteristics 18 GHz — 40 GHz model

(ST

15.989
3 24.0625 9.12
’ fl Hl THD: -5354dBc  (0.2104%
SNR:  32.26 dBc

H l H SINAD:  32.23 dBc
|l J w} SFDR:  51.69 dBc

] V
M l‘ }W :Hk

| ? HM\. M
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LO X 4 Characteristics 40 GHz - 60 GHz model

:X -52.00 GHz X:52.00 GHz
Y: 15.063 dBm Y: 15.063 dBm
A4 | ZEE—

® DT AI0IE AT
# I (GHz)
4

W ry : \\w

W lwf \M 'wl'

/ N

My W vl e

|
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RF IN Characteristics 40 GHz - 60 GHz model

< v 3
L

=1t (6H)[F]
60.000
60.000

<<

X: -60.00 GHz | [x: 60.00 GHz
Y:-7.694 dBm | 1]-7.694 dBm

FIk4: (GHz) Power (dBm)
60 -7.69
FIH: (GHz) Power (dBc)
119.688 -79.81
179.688 -114.83
THD: 79.81 dBc (0.01023%)
SNR:  48.08 dBc
SINAD: 48.08 dBc
SFDR: 64.66 dBc

I ﬁh‘ A | uld}\ A
| il WAM V N’\'{‘W‘M wnfn](t “nh
f m
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RF OUT Characteristics 40 GHz - 60 GHz model
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LO X 6 Characteristics 60 GHz — 90 GHz model

[X -68.00 GHz X:68.00 GHz |
Y: 5.990 dBm Y: 5.990 dBm
A E— | ZEEEEm—

THD:  -54.44 dBc
SNR:  34.18 dBc
SINAD: 34.14 dBc
SFDR:  45.02 dBc

ll 0

WH Mn
I l.l H
LJ”"‘W’ "4 (i \

\‘ " \'M ,‘ J

"\ !v1 ‘ :
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60 GHz — 90 GHz model

RF IN Characteristics

4 RF_In

B

14 (GHz)[F]
60.000
60.000

X:-60.00 GHz | X:60.00 GHz
Y:-6.021 dBm} Y:-6.021 dBm

|

Jl »ﬂ \]| ‘fq’i‘u‘ 4, ﬁ‘r“M\ \‘ H\ W ”W
i v,« WM i ! \ wu I W
'w r/‘u‘ “ J \A v “ ! H ¥ \ 4 i ﬂh\ MVLNVVW iMWYM{VAM

M’TW}W \\‘A WM
hy Jh I ]
fi WW M,Mj‘\ﬁ 'i“«‘w”wv“‘"v’*"f
N

W (W Fn i
; M / \'F\‘u\’l’ﬂ

RBW=468.75 MHz |Sample rate=480 GHz T=3.84e-08

Frequency (GHz)
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IF Characteristics 60 GHz — 90 GHz model
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Benefits of Simulink Modeling and Simulation

 Simulate RF transceivers and front-ends

« RF amplifiers
» @Gain, noise, even-order, and odd-order intermodulation distortion, memory effects

* RF mixers
» image rejection, reciprocal mixing, local oscillator phase noise, DC offset

« Custom Models
» Data sheet specifications or measured data(S-parameters)

- Validate design in early stage (without Hardware)

2 ktl]






Hardware Feasibility
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RF 42 GHz, 1GHz BW (400M+400M+200M)_ (256QAM)
(R&S SMW200A -> FSW50)

MultiView =8 Spectrum X 5G NR x

Ref Level 0.00 dBm Freq 42.0 GHz Mode OL, 400/400 MHz Capture Time 5.0 ms Viewl CC1F1

Att 10 dB Frame Count 1/1 of 1/1(1/1) BWP/SS AllFAl View?2 Ccc2 F1
TRG:EXT1 YIS Bypass
1 Capture Buffer e /0 Export 3 EVM ws Carrier 4 Alloc ID vs Symbol X Carrier

Al viewl View?2 Al viewl View?2 Al viewl View?2
1.1 CC1F1 el Clrw 1.2 CC2F1 el Clrw 3.1 el sveZ2Mie3M: 3.2 ol sv,e2 Mie3M: 4.1CC1FL
4. 926957509 ns 104 .809643631 ng P

0.0 ms 5.0ms 0.0 ms 5.0ms | 0Hz 380.16 MHz 0 Hz 380.16 MHz Fii T o o B i O
2 Result Summary Frame Averaged 5 Power Spectrum 6 Constellation Diagram

AllT viewl  View?2 Al Vviewl  View?2 AllT Viewl View?2

2.1 all 5.1CC o1 Clrww 5.2C{ o1 Clrww 6.1 CC1F1 6.2 CC2F1
All CCs Mean VYalue 221690 221690

Frame Results Averaged CC1~CC3 cC2

EwM PDSCH QPSK (%)

EiM PDSCH 160AM (%0

Ewlv PDGLH GALAM [ Yo )

Evi PDSCH 25604M (%) . 2965 3.27 3.0
Results for Selection All, Allp Al All, Allp Al All, All; All
Evt All (90 . 2.96 3.26 3.03
EwM Phys Channel (%) . 2.96 3.27 3.04
EiM Phys Signal (%) . 2.80 .19 2.96 .
e ——p—————— - . —

Sampling Error (ppm) 0,00 . -0.00 |
/0 Offset (dB) -73.75 —75.11 [
I/Q Gain Imbalance (dB) - - |
1/Q Quadrature Error (7)) - - - i
OETP {(dBm ) -7.08 -7.33 -9.38
Fower (dBm) . -7.08 -7.34 -9.36 ET N

sync Found - measuring... [[[III1I]] 13122021

ol
0




RF 52 GHz, 1GHz BW (400M+400M+200M)_ (256QAM)
(SMW200A - 4060UC -> 4060DC -> FSW50)

Multiview =2 Spectrum

Ref Level -10.00 dBm
AtE O dB
TRG:EXT1 YIS Bypass
1 Capture Buffer
AllT vViewl View2

1.1 CC1F1 el Clrw 1.2 CC2F1

0.0 ms 5.0ms 0.0 ms
2 Result Summary
Alll Viewl View?2

2.1 Al

All CCs
Frame Results Averaged CC1~CC3
EwviM PDSCH QPSK (%)
BV PDSCH 160AM (%)

Freq 2.0 GHz

x 5G NR
Mode

Frame Count

E= [/Q Export

® 1 Clrw

5.0 ms

x

DL, 400/400 MHz
1/1 of 1/1(1/1)

3 EVM vs Carrier

All
3.1

Viewl
ol Ave 2 Mie 3 Ve

View2

Iibmsiasivisuismathisind

0O Hz

Mean Value
CcCZ

380.16 MHz O0OHz

Frame Averaged

3.2

| g e L= |1

EwlM PDSCH 256 08M [ %)

1.99

2,01

1.26

Results for Selection

All, All, All

All, All, All

All, All, All

B Al (%)
BV Phys Channel (%)
EVI Phys Signal (%00

1.99
1.99
1.95

2.01
2.01
1.95

1.85
1.86

=== [ TR

FEIE

C

1.75
Ll

Sampling Error (ppm)

0.00

0.00

0,00

I/Q Offset (dB)
/0 Sain Imbalance (dB)
I/ Quadrature Error (2)

7417

-83.30

-78.87

OSTP (dBm )

-6.26

Fower (dBm)

-6.26

Sync Found

Capture Time 5.0 ms

BWP/S5S Allsal

o] Ave? Mie 3 M:

5 Power Spectrum

Viewl View?2

All
5.1 C¢

View1l

View2 Auto Demo

4 Alloc ID vs Symbol X Carrier

Al Viewl View?2
4,2 CC2 F1
2

4,1 CC1F1
3

6 Constellation Diagram

AllT Viewl View?2
ei Clrw 6.1 CC1F1 6.2 CC2 F1
221620 221690

ol Clrw 5.2 CU

ey

b

491.52 ...

Measuring... 13.12.2021

15:04:17
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RF 56 GHz, 1GHz BW (400M+400M+200M)_ (256QAM)
(SMW200A - 4060UC -> 4060DC -> FSW50)

MultiView =8 Spectrum X 5G NR X

Ref Level -10.00 dBm Freq 9.0 GHz Mode 0L, 400/400 MHz  Capture Time 5.0 ms View 1 (
Att 0 dB Frame Count 1/1 of 1/1{1/1) BWP/SS AllAA View?2 ( Auto Dem
TRG:EXT1 VIS Bypass
1 Capture Buffer &= /0 Export 3 EVM wvs Carrier 4 Alloc 1D vs Symbol X Carrier
AllT viewl View?2 Al viewl View?2 Al viewl View?2
1.1 CC1F1 o]l Clrww 1.2 CC2F1 ol Clrww 3.1 el AveZMieZM: 3.2 el fveZMieZM: 4.1 CC1F1
Z0/305213553 ns 120, 953913552 ng B FE

T

0.0 ms 5.0 ms 0.0 ms 5.0ms 0Hz 380.16 MHz 0 Hz 380.16 MHz I

I
2 Result Summary Frame Averaged 5 Power Spectrum 6 Constellation Diagram

AllT viewl View?2 Al viewl View2 Al viewl View2
2.1 all 51Ct i1 Clrww 5.2CL o1 Clrw 6.1 CC1 F1 6.2 CC2F1
All CCs Mean Value 221690 221690
Frame Results Averaged CC1~CC3 CC2
B\ PDSCH QPSK (%)
EVIM PDSCH 160AM (%)

P L P ——

Byl POSCH 2560AM (%) . 216 216 2.05 v _:-.‘&M»n. -
Results for Selection All, All, All | All, All, All All, All, All E P e
Evi All [ %a) . 215 215 2.04 33

B Phys Channel (%) . 216 216 2.05

EvwM Phys Signal (%) . =2.02 2.03 1.91 M i et
Freguency Error (H=1 _ A0 2 56 15 70

Sampling Error (ppm) 0.00 0.00 0.01

/0 Offset (dB) 76.19 “80.26 784z

1/Q Gain Imbalance (dB) - - -

1/Q Quadrature Error (70 - - -
QOSTP (dBm ) -7.47 -7.87 -10.83
Power (dBm) -7.47 -7.88 -10.82 K .. 491.52 ...

sync Found measuring... [TTTTTTIT] 13122021




RF 59 GHz, 1GHz BW (400M+400M+200M)_ (256QAM)
(SMW200A - 4060UC - 4060DC -> FSW50)

MultiView =8 Spectrum X 5G NR X

Ref Level -10.00 dBm  Freq 2.0 GHz Mode DL, 400/400 MHz  Capture Time 5.0 ms  View 1l [l

Att 0 de Frame Count 1/1 of 1/1(1/1) BWP/SS AllAl View2 sl &uto Demod Or
TRG:EXT1 ¥IG Bypass
1 Capture Buffer & Iy Export 3 EVYM ws Carrier 4 Alloc ID vs Symbol X Carrier

Al vViewl View?2 Al Viewl View?2 AllT Viewl View?2
1.1 CC1F1 1 Clrww 1.2 CC2F1 ol Clrww 3.1 el &ve2 Mie3Z MM 3.2 o1 &vel Mie3 M

2076238773 ns 120.9694175% ng

0.0 ms 5.0 ms 0.0 ms 5.0ms OHz 380.16 MHz 0 Hz 380.16 MHz

? Result Summary Frame Averaged 5 Power Spectrum 6 Constellation Diagram
AT Viewl  View?2 AllT Viewl  View2 Al Viewl  View?2
2.1 Al 5.1C¢ el Clrww 5.2CC el Clrwy 6.1 CC1F1 6.2 CC2F1
All CCs Mean Value 221690 221690

Frame Results Averaged CC1~CC3 cCc2

Ewiv POSCH QPSK (%)

E\vl POSCH 1608M (%)

EWM PDSCH 25604M (%) . 2. 30 =225 =214
Results for Selection All, All, All All, All, All All, All, All
Bt Al (%) 2.29 227 2.13
Evivl Phys Channel (%) . 230 228 2.14

EvM Phys Signal (%) 2.15 2.17 1.97 ] ]
e ey Ereee 1 H 1 o =

Sampling Error (ppm) 0.00 0.00 0.00 |

/O Offset (dB) 7337 —76.81 —73.52 I |

1/Q Gain Imbalance (dB) - - - | ‘

1/0 Quadrature Error (2 - - - i | i |
OSTP (dBm ) 839 J J

0... 0...

Power (dBm) -8.39 e 491.52 ... 491.52 ...

syne Found - Measuring... [TTTTTIIT] 15122070
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