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1. M@ = 12V ~ 19V DQ)

2. VSWR, DTF, Cable Loss, RF Output for Gain & Loss 57
3. Gain/Loss =7 (Bias Tee)

4. Spectrum, RF Analyzer, Signal Analyzer

5

6

7

8

9

Cable and Antenna Analyzer
+25dBm MAX, 50 VDC MAX

/\ wvoo stanc oschance

+25 dBm MAX.
50 VDC MAX

O STATIC
A'Sscupse

Reflection
RFOUL S0Q

Riin 500

22| Y ZE (O]9 & R AL]FH)
USB Host (2| &+ Tt MIAl 2 USB 94 ZE)
USB Client (0{Z2|#H0|M AZEQ0 ¢4 ZE)
LAN (O{Z2[# 0|8 A~ZEQ0] HZE ZE)
. Debug ZE (3% HAEEZ)
10. GPS QgL A4 ZE
11. Q| ¥ trigger Mz Q3 LE
12. 2|2 Frequency Reference 3 L E (10MHz, 13MHz, 15MHz)

7| ¥4H
1. MY HE
0O 2. s HE
3. =AHE 9 7s HE
O 4, Lo O SAE HE
O 5. A3z O HE
-~ 6. £ 0|H £l HE
7. 3o
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System 7| &%

Frequency Reference
Yo 7|F Fat+5 QE0M ¢ ot F
ot YUZE YA Y & = ASLIL

Power On

HE Off/OnAI | 7|2 473 He 478
Last : M@l Offs}7| ™ MEH | a4y U
Factory : 3% =8} A| X
User.)kfﬂ-xfgl M™

User status

-AFEANS] 27 2t ME MY HA

Date /Time

-ZH| 2O EAIEl= SRt A|ZtE A
S A Ol H-iE

= T AT [

-ot M HA| g MEd

- YYYY/MM/DD

- MM/DD/YYYY

- DD/MM/YYYY

1AV

Sound

7| =% 2 On/Off ¥4 Y 28 2f¥ MY

Upgrade

o E Y20 =S| 2ot HE0|0f 2GB

O|o|-0| USBO|| HYO{E 7|t d USB ZEO
(o)

AZ = Upgrade HHES +21 MtAFPS
oty ¢0|=5 ofH &L Ch

License manager

gHo| 2X|E SH8S =olg = A2 M2
2 242 H8T O AL

Installed Options : A X[ &
Installable Options : & X| 7}%6,_} 222
=0l

Install an Option : 22 &M AX|

R

Remarks: |22 M2 MX|s}7] QM=
2Ho| M A 7|7} Q0{OfF SHL|LCF.
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LAN

JD785A O] LAN 7|s&

uHAlS K| 9 S Ct.
1™ IPAH-2 IP Address, Net Mask,

Gateway £ M| of Bt

O™ IP 12|10 DHCP

1F IPE 473 ot = Apply HHE
Fo| &y Er.

=2{0f &

Display Setting
LCDO| Hi2}0|EE
BHE 2| AlZHS A% 2=
DATAE Logging dl= 7|sS At SHCHH
Screen Saver 7| =2 AFE35I0] HIE 2| AFRA|
g on g 4 s

of "K

M & AlZH 0] Offstof
4 QLT A2

rr m

Screen Saver : 3}HO| Backlight A|Zt A7
Brightness : 3™ 47| =H

File Manager
USB fL= LHFO| MYE =2tH N oY, =
M A} 7 7+ MM NME IS 2

E}” EA|. oI- A ol A |

M-



Save/Load 7| A&

Save Screen

Save Result

Save Result
As CSV format

Save Setup

Save Limit

Save Logging Data

Save On Event

2

1AV

A\ 4 |

=% 3PS PNGIIYUR X 3
L|Ct.

53 23 ¢S HolH otz
Mg g

£ Z1t gf2 Excel CSV ohY
2 ¥E gl

2YE oEHEHE M gLt

Limit Z+S XM= 3tL|C}.

AHEY S HE o O A}

2 3t I:I- (Interference
Analyzer).

2E ZM Z1} (LOAD)
5% ZW EE A

Load Screen

Load Result

Load Setup

Load Limit

Load Logging Data

Load MAP

Load Scenario

MYE st ot s 24 517
f15t0] S SHHOf Load 3=
7|5 Ytk

St Trace 22 7t 245
5t7] flet 715 Ut

AFEAL B 2t & BE 3= 7
S YLct

At

JD Map CreatorOf| A A M &l X|
EE 2E gLt
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File Manager

File Manager

Copy

Cut

Paste

Delete

Undo

Select

Exit




Spectrum Analyzer

Spectrum Analyzer
Channel Power
Occupied Bandwidth
Spectrum Emission Mask

Adjacent Channel Power
Spurious Emission
AM/FM Audio Demod

VIAVI



Spectrum

Cable ¢1Z 4ty

Spectrum
1 Analyzer

O I0SU 2010/12/30 17:16:23

Mode. snmrwrem Frea/Dist
i S b ° Center Frequency

ce: Internal
Free Run
1.000000000 GH

Channel Number

30.000000 MHz
Start Frequency

985.000000 MHz

Stop Frequency

1.015000000 GH

Channel
1000 T Yol
equency Span - 30.000 000 M
Yand 0 (800)

More (1/2)

> B >
=4 38 =¥ 74
+ Spectrum e =M ZFnb= HQ|: 9kHz ~ 8GHz

DC 50V QILIC} 7|X|2 AMPO| XX G1Zet A

\./ < High Power Attenuator & A3l £3
o]

Channel Power

Occupied Bandwidth

SEM (Spectrum Emission Mask)
Spurious Emission

AM/FM Demod

Z|CH =: +25dBm
RBW: 1Hz ~ 3MHz with 1-3 sequence
Span: Zero Span, Full Span

M.

=
58 71 €38 44

.
A =2 2AHE HESH| I8l = ESC HE
.

Measure

JD785A9| X|Cj €= B = +25dBm(0.32Watt),
Measure Off

spectrum £ 3tHO Z
bE2le 7l ¢

| 3101 Y¥Ho = Coupling ZES ALY 2
=X g Tl

[

Channel Power

D ipti Rel K
escription elated Key Occupied BW
Frequency 447
Spectrum
M
SPANEE Es L Emission Mask
Amplitude A7 (Y-Scale) Amp/Scale

Adjacent

LA hannel Power
5 Cl
N |-T x84 AE_l = 2 Retarence m
Reference

o 7|FE

~
(=}

Spurious
- -
M e Emissions I\/Ieasure
Spectrum A7 AM/FM
1 u Audio Demod
Marker A7 9l Marker E|O| _ _ More (1/2)

=

=2 Field

Strength Meter

Trace 7|5 (22| TraceE&
Color2 HA| g 4= QICH
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715 7| (1)

Freq/Dist

3tHO| X-Scaleg A

Freq/Dist (1/2)
Center Frequency
805.000MHz

Channel Number
450 Fwd

Span »
5.00MHz

Start Frequency
802.5MHz

Stop Frequency
807.5MHz

Channel Standard p
Korean PCS

More (1/2)

VIAVI

~

Span
SPAN
5MHz

Full Span

Zero Span

Last Span

Freq/Dist (2/2)

Frequency Step

1.000MHz
Channel Step

1

SOl Y-Scaleg #7d3l= 7|0/ FH|S
(]|

22 ot

H =
SEots 7|50 =& JUAFLICH

Amplitude

Auto Scale

Reference Level

0.0dBm
Scale/Div

10dB
Attenuation
20dB

Auto Manual
Preamp

On Off
Units P

dBm

External Offset
0.0dB

On Off

oIS A w2 Mss

K- L =

dBm

dBmV

dBuVv

Trace/ Display

St o2 oty S

o AHE 119

ol&L|C}.

AN H

Trace/Display (1/2)

4> 30

Negative Peak

Sample

Select Trace P T

T1

Clear Write T2

Max Hold 3

Min Hold 4

Capture =

Trace View T6

On Off

More (1/2

re (1/2) Trace/Display (2/2)

Trace Clear All

Normal Detectors
Normal

Peak

RMS

Traca/Display
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1% 31(2)

BW/AVG

BW/AVG

Ao ©48 Spand et 1%

RBW
30KHz
Auto Manual

VBW
30KHz
Auto Manual

VBW/RBW
1 03 0.1
.03 0.01 0.003

Average

1

VIAVI

0| £|11 ManualZ &}H 1-3 Step

OS2 1HzO| A 3MHz7HX| MZ &
& gLk

AutoE St RBWO| 2t 87 g
1 Manual2 3t 1-3Stepo 2 A
g JASUCH

RBWO] H|2{5t0f VBWIL A7 &

L|C}.

2tHO| HEA|L[= TraceE 478 3
= B Averagedto] It 0| otH
o EAl & L|Ch

Marker

Marker (1/2)

Select Marker > 67H2| Marker% Al_g_—éél. _)'\_ 9}'\%"'
M1 c

larker View MES MarkerS 43} 5}7{L}
On © |43t st
Normal

Marker X|E Q| HL{ Ot US =
gt

Delta Normal MarkerQt ™ &l Delta
Marker| X}0| Zf2 =4 gfL|C}

Delta Pair Normal Marker@t A= 0f T2t
HEST|= Delta Marker2| X}O|
we 54 gyt

Marker All Off

More (1/2) Marker (2/2)

Marker -> »

Frequency count
On Off

Noise Marker

Peak Search

Peak Search

Peak Search

Peak Search Normal MarkerZ 3}HO| Traced

MY &2 XMooz o5 shL|ct

Peak SearchZl Markerg Ct&
Peak Zt2 2 0O|= &tL|C}

Next Peak

Next Peak Right Peak Search & 9|X|0|M 2=0

Peak 2 MarkerZ 0|5 grL|LC}.

Next Peak Left Peak Search El 2|X|0| A Z}t50

Peak 2 MarkerE 0| gtL|LC}

Min Search S}HO| Traced XY e XFHo
Z MarkerE 0|3 &tL|C}.

Always Peak slHo SHAF TLE O
StHO| Traced| M eet AHS2 2
Peak @ X|S #to} FL|LC}.

on off fIXIE &ot ZLct

On Ooff 7to

HA —

Frequency CounterE Onds}l™ Normal Marker®| 2=
1HzO| MU 2 Fht4LE HA| UL

Noise Marker &= RBWA 1t A3 ¢10] RBW 1Hz2| Power
2 Marker 40| EA| ElL|C}
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Channel Power

O JDSU 2010712/30 17:17:17
Mode: Spectrum Analyzer

1.000 000 000 GHz off
2008 [A]
(set: 0.00 dB_[On]

Center : 1.000 000 000 GH
Chann

Spectral Density:

PAR

VIAVI

Freq

Trigg
Trigg

e Internal
. Internal

Free Run

n - 30.000 000 MHe

Measure Off
Channel Power

Occupied BW

Adjacent H
Channel Power

Spurious
Emissions

More (172)

Definition A" 7| 2% WH
Channel Power = Spectrum window Measure o
A0 M displayZl traceo| LXMBE spand ERH
Cff ¢t integrated power & & M ol =
JlsYUL EEY HWYES AEAIt
dojz WY 4 ooz ALme| Tk
Total PowerE ZHe If RF AIRE %
Q&L C}. Integrated BW MY ool 5™ gg=2 MY
M 1.23MHz sHL|C}.
58 14 s A TS 2 317 SUstol X-
* Span: Up to 100MHz ' Scalec] tE 28 B
+ Integration BW: up to 100MHz TestLimit >
+  Max Input: +25dBm High Limit
+ RBW: 1Hz ~ 3MHz with 1-3 sequence verae
Low Limit
Save/Recall >
-g-O'l Ic'; EI Setting
» Spectral density
o= APE| AH E 2 Test Limit
1Hz [H_|i_|‘_-| L_!'_lO”A‘I 7:”|_|-|_| —=—_=0O On Off
MYZ oo| gt
.« PAR RF Source >
Spectrum9| xH'é' EHQ'.EQI rgﬂ' Xn_-IE—:! RF Source
Of o|3 M39| H|E 2Q|O] T L} On Off
Frequency
2000MHz
Power Level p
-30dBm
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Occupied Bandwidth

Cable 4 ditd

Definition

O 05U 2010712730 17:18:04
Mode: Spectrum Analyzer

ency: 1.000 000 000 GHz

Standard: Band 0 (800)

REW [A]
100 kHz

-1000 ey
Center : 1.000 000 000 GHz

Occupied Bandwidth

Integrated Power

Occupled Power

VIAVI

internal
Internal
Free Run

n - 20,000 000 MHz

5% 7%

&0 ¥

gt

.
Channel Power St | |>
SHL| T
Occupied BW

Specturm
Emission Mask

Adjacent H
Channel Power

Spurious
Emissions

More (1/2)

Occupied BandwidthOf| A=
99 %7t Zet=l CHHYZS LIEFHL]

Span: up to 100MHz

Max Input: +25dBm

RBW: 1Hz ~ 3MHz with 1-3 sequence
VBW: 1Hz ~ 3MHz with 1-3 sequence
* Average: 1 ~ 99

+ Integrated power
Span2| 27 & TN mtE 20|

* Occupied power
=3 CjoZo| 99%0| T o|n|

Measure Setup

Occupied
BW % Power
99%

Span
5.0MHz

Test Limit

Average
1

Save/Recall
Setting

Test Limit
On

off

RF Source

g o,

573 g20| 4% 32 M,
2E sf0] 37 ot IS

CW Tone AMZE MM &
9l Il
AN o
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Spectrum Emission Mask

Cable 4 ditd

Measure Off

Occupied BW

n - 25.000 000 MHz

2500MHz - 3.500 MHz
3500 MHz - 4.000 MHz
4.000MHz - 8.000 MHz

8000 MHz ~ 12.500 MH; More (1/2)

1AV

Definition

=)= carrierQ] AlZ I O1F kD2 9|
2 Zyots ACPR 351t 3E70|

LI C}. SEME 7|X|=2| Band Pass

rlfel QI X2 ALO|Of T Hlg=

J% 2O 1 of
ox @ @ o> o n

54 34
Span: up to 100MHz

Max Input: +25dBm

RBW/VBW: 1Hz ~ 3MHz with 1-3
sequence

* Average:

1~99

80 E1

* Reference power
=8 HY=2| oty E 2lo| L.

» Frequency Offset Range
= oo Mool ARt 2
ojo| ghct,

+ Integration bandwidth
QEM FI Yo AHER Mg
=7335H7| flst HE&|0{ RBW
=S o0 gLt

1=

FI45

* Lower/Upper
=8 Fot 8| oM x=at 2
538 ws BN 7|=478 ﬁtﬂf

H| 350 Pass/Failg BEA| &

Measure Setup

Main Channel BW

1.23MHz

Span

5MHz

Offset/Limit

4

Average

1

Save/Recall
Setting

>

Test Limit
On off

RF Source

Offset /Limit

Offset
1 2 3
4 5

Offset Frequency
885KHz
On Off

Measurement
Band Width
30KHz

Positive
Offset Limit
45dB

Negative
Offset Limit
45dB

Offset
On Off
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Adjacent Channel Power

Cable 4 ditd

[ J0su 2010/12/30 17:24:18
Mode: Spectrum Analyzer Adjacent Channel Power
icy: 1.000 DOO 000 GHz Pri orn

At 2048 [A]
Exi 0.00 48 [On]

Reference Power

Frequency  Integration Lower
Offset Bandwidth B

5.000 MHz o

10.000 MHz

VIAVI

Measure

Measure Off

Channel Power

Occupied BW

Specturm
Emission Mask

2 | Adjacent
Channel Power

Spurious
Emissions

Mare (1/2)

Definition

= =E|= Carrier A37
SJ|slE Mz =
2™t Offset frequency

rate@} Band WidthLH O

Powerg =83t= &5

odN!
OF
o
rir e
2z
[N
tu

u

I

>
lo|o
Hu

Chip
oise

IO Hel mfn
oo
iy
o

z

53 34
* Span: up to 100MHz

Max Input: +25dBm

RBW: 1Hz ~ 3MHz with 1-3 sequence
VBW: 1Hz ~ 3MHz with 1-3 sequence
Average: 1 ~ 99

20 de|

+ Integrated (Reference) power
=% (o= ol kg olo| Fuch

* Frequency Offset
= o] Melo] AR B Fai4s
o[n| g,

+ Integration bandwidth

QIM R Holo] AHES Mg

[ S |
57517| ?/ot0 HE&[0 RBW
=g ofn| gict.

* Lower/Upper

Measure
Selup 4
Main Channel BW

1.23MHz
Span

5MHz
Offset/Limit >

Average

1
Save/Recall >
Setting

Test Limit
On off

RF Source »

Offset /Limit

Offset

1 2 3

4 5

Offset Frequency
885KHz

On Off
Adjacent
Channel BW
30KHz

Positive

Offset Limit
45dB

Negative

Offset Limit
45dB

Offset

On Off
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Spurious Emission

Cable 4 ditd

RBW [M]
100 kHz
VEW M]
100 kHz

art - 30.000 000 MHz

Frequency Range

0.000 kHz
150,000 kHz - 30 000 MH:
000 GHz
1.000 GHz - 4.000 GHz

More (1/2)

VIAVI

Definition

SHH|LIE &510] $E &= TEO0| LHE Al
| S ==
| o T

AHI0 FE2 X0 CHSHO] & QIsH=
22 g

<

£d 4

Frequency range: 9kHz ~ 8GHz
*  Max Input: +25dBm
* RBW: 1Hz ~ 3MHz with 1-3 sequence
* VBW: 1Hz ~ 3MHz with 1-3 sequence
* Average: 1 ~ 99
+ Range: up to 20

80| Ze|

* Frequency Range
= [fQZo| A B FIi4E
o|o| guct.

+ Integration BW
2t2to| #Q|0j CH5}0] RBWE
LHEFE LI T

* Peak Pt.

=8 el Ol Peak Point Fot+5

HA| ghL|ct

+  Maximum Peak
=73 Q| Lo M Peak Pointo| QS
HA| gLt

Measure
Selup

Range Table

>

Measure Type
Examine Full

Range
1

Save/Recall
Setting

>

Test Limit
On off

RF Source

Range Table (1/2)

Range

1

On Off

Start Frequency
1.0GHz

Stop Frequency
2.0GHz

RBW
30KHz

VBW
30KHz

Start Limit
-30dBm

Stop Limit
-40dBm
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AM/FM Audio Demodulation

O JDSU 2010/12/30 17:37:22
Mode: Spectrum Analyzer

quency: 98.000 000 MHz  Preamy

1100
1
1200
oTiw W12
T3 Td:— -1300

uTs WTe 1400

Starl : 88.000 000 MHz

MI: 97.600000 MHz -68.08 dBm
M3

VIAVI

AM/FM
off Freq Reference:  Internal

n: 048 [A] Trigger Source: Internal
ffset: 0.00 dB [On]  Trigger Free Run

Dy
97.600 000 MHz. -68.08 dBm

Dwell Time

0OMin 3 Se

Auto Gain

Stop - 108.000 000 MHz |

Definition

AM/FM M= 2 Tl = Qo CHE
Mzt 7t S QLR Y =olg 5
ASLICH

=3 34

+ Frequency Range: 9kHz ~ 8GHz
*  Max Input: +25dBm
* RBW: 1Hz ~ 3MHz with 1-3 sequence

« Marker: up to 6 (Demodulation can be
done for single frequency point at a
time)

20 de|
* Audio Demod
Qr|2 IS On/Off & 4= QU&L|CE
* Demod at
44 g MarkerQ| MEH
*+ Demod Mode

- e o
RECICEET R

ot

FL|C.

* Dwell Time
QL MW AlZHE 247 gL

* Auto Gain
M= |0 HES 750
22|15 WRSHA gLch

Measure Setup

Audio Demod
On Off

Demod at >
M1

Demod Mode
AM FM
CwW

Dwell Time

0 Min 10 sec

Volume
10

Auto Gain
On Off

M1

M2

M3

M4

M5

M6
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RF Source

Definition M 7] A% diH
CWES| RFMUZE WG etLICE # 0|5 LossLt 2|

Lto| isolationg FF35t=0 R& &LCH ""“g’;:; o

0| 7|52 2HEH 247 REOMEH AL 5=

UAE LT

=21 wo)
=1 O

= T RF Source P
+ Waveform: CW
* No of Carrier: 1 RF Source
* Frequency Range: 5MHz ~ 6GHz On off
Mode MEH4 + Output Power: 5MHz ~5.5GHz :-60 ~0dBm
>55GHz ~ 6GHz : :-60 ~-5dBm el ey

RF Source
SE 1 Power Level »
0dBm
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RF Source Level & SA Level =9I

Cable 4 ditd

RF Source

RF SourceE€ Ond}11
Hyue

MR S q_

Futeot =

Spectrum
Analyzer

RF Source
On

Off

Frequency
2000MHz

Power Level
0 dBm

>

SAO| M E FLO}4=2} AttenuatorE AH 510

CWEQ| Power Level 4t Markerg O|-9-o|-02|
=X SO}
| O dJ .

VIAVI

Definition

HEEH
od

SG M= E 0|8dtY CIHE ZH|Q| =4l Z
gt [ SG2} SAQ| LevelO|

"

(o)
g
O|

o

L= level2 &
zto
=l

ZHo|
[

2ID}QIx| £

o|[[|1 agia 2
I'O:I — A

0F01 = E e

L~ HA—

I.

£%d 3

O JDSU 2010/12/30 17:28:36
Mode: Spectrum Analyzer

rd: Band 0 (800)

Scale Unit: dBm

140
240

34.0

30 kHz

440
54.0
64.0
74.0
84.0
\
94.0

1040

Mi: 999.998000 MHz -26.59 dBm
M3

M5

SiOF SfLICt.

SGo| =2 ABE SAR o
External Offset@ 2 A 47 o]
c2 EFP e £ %lﬁ'—lﬁf-

Spectrum

ce: Internal
e Internal
Free Run

98 000 MiHz. -26.59 dbm

Center - 1.000 000 000 GHz equency Span - 1.000 000 MHz

248 71 4%

Measure
Sefup 4

Measure Setup

RF Source P

Frequency

1000.00 MHz

Power Level  ©

0dBm

RF Source
On Off

Frequency
2000MHz

Power Level »
0dBm
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RF Analysis
Constellation

Code Domain Power
Codogram

RCSI

CDP Table

OTA




RF Analysis

(=1 2
o "

RF Analysis2]
Z+&L|Ch

Ed

Cable =2 oHd =5

D)

)

Channel Power
Occupied BW

» Spectrum Emission Mask
ACLR

Multi ACLR

» Spurious Emission

LW

Multi-ACLR € o2 7§2| Channel2
SEE= AILHEM ACLRS St 2t HOf
Mode A% 53 o+ YEE AP Bt

Mode
=X gH (Multi-ACPR)

O JDSU 2012701706 15:58:01

Mode: WCDMA/HSDPA RF Analysis

Multi-ACLR

Internal
Internal
Free Run

Center Frequency: 2.007 500 000 GHz Preamp off Freq Referens
Channel: Attenu 2048 [A) Trigger Sour
Channel Standard: Band 1 (2100-Ge... External Offset: 40.00 4B [On] Trigger

Channel Pawer

Signal Analyzer

Occupied BW

e Unit: dBm

Spectrum
Emission Mask
REW [M]
30 kHz
VEW [M]
30 kHz

WCDMA o ol I

1.83 sec 500

60 3 !
Average 800 Center : 2.007 500 000 GHz Span - 40.000 000 MHz | Multi-ACLR

Frequency

Highest Ref. Freq
Highest Ref. Power

Lowest Ref. Freq 0,000
Lowest Ref. Power

oTiw Wiz
13- WT4

. Lower Upper

15 WTe

L u dBc dBm

Spurious
Emissions

Frequency
Offset

Integration
Bandwidth dBc dBm

5.000 MHz
10.000 MHz

3.840 MHz
3.840 MHz

RF Analysis

VIAVI

O JDSU 2012701706 15:49:24

Mode: WCDMA/HSDPA Channel Power
Internal
Internal
Free Run

Freq Reference
Trigger Source
Trigger

Center Frequency: 2.000 000 000 GHz Preamp off
Channy Atte 0d8 (A
Channel Standard: Band 1 (2100-Ge... External Offset: 0.00 dB (On]

Unit: dBm
Mode A (|

100.0 Rt
470.57 msec 1o T

200L » ] )
Average 1200 corter - 2.000 000 000 GHz Frequency Span - 10.000 000 MHz

Channel Power

Spectral Density
PAR

O JDSU 2012/01/06 15:50:50
Mode: WCDMA/HSDPA ACLR
Center Frequency: 2.000 000 000 GHz Preamp off Freq Reference

Cha Atte 2048 [A] Trigger Source
Standard: Band 1 (2100-Ge... External Offset: 40.00 dB [On] Trigger

Internal
Internal
Free Run

Unit: dBm
Mode A (|

L |
bttt

600

Average Center : 2.000 000 000 GHz 25.000 000 MHz

1
oTIwW
T3,

WS

Reference Power

Frequency
Offset

Integration
Bandwidth

5.000 MHz
10.000 MHz

3.840 MHz
3.840 MHz
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Constellation

Mode AH

T Modul.atlon .
1 Analysis Constellation

> IDSU 2013/01/07 17:25:46

fe: WCDMA/HSDPA Constellation

. 2.162 400 000 GHz off
10808 FWD
and 1 (2100-Ge

Auto Scale

Attenuation

20 a8
Auto

External Offset

39.40 08

off

VIAVI

Definition

2 322 WCDMA I/Q Diagram2]
Modulation9| X =0l gt %=
A& L Ch

0] de|

* CPICH Power :
CPICH T E x{jdo| MO} Y=
LEEFRE L] CF.

* Rho
correlated signal power LY receiving
signal powerE H|EZ HA|

« EVM
DE DC ol 9y Y FIEo|
Demodulator ErrorQ| & ™ 4t

* Peak CDE
HEXLE D= DO A %|CH Errors
4%l DEQt £ El AEo| A mhe
UE HAL

+ Frequency Error
27 Fhbeet 5 E Mz IS4
FItg= ARO|Q| FIb4= XtO|ZHE L CF

«  Time Offset
GPS #1& &= External Sync(10ms)}
=X &= A5 9| Time OffsetS HEA|

* Carrier Feed thru
WCDMAAI S 0| A Modulation E|X|
%2 Mz Ol PowerE HA| 2hL|CH

* Scramble Code
5 7|X=2 ZEE BA| LT}

4% 7] 2%
Measure
Selup

Measure Setup

Scramble
24

Auto Manual

HSDPA
HSDPA+

Detect Mode

WCDMA

Threshold

-33.00dB

EH

=

ASYE AES 45 EE
S0z Aot )5 7|
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Modulation A0 CHgt 53
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r
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Code Domain Power

Cable HZ4 ditd

Mode AH

T Modulation

1 Analysis

Code Domain

off
1A

2048 [A]
| Offset: 39.40 dB_{On]

]
o

M1: W256.1.-

Code Domain

Power

ger Internal

9.82 dB.0.72 %

Measure Setup

Scramble

8

Auto Manual

Detect Mode

]| HSDPA  WCDMA
|| HSDPAL

L

Threshold

-33.00 0B

S-CCPCH

e — R L 0 (1

picH

128 (2) [On]

PICH

256 (2) [On]
CcPICH
P-CCPCH
5-CCPCH
PICH
P-SCH
5-SCH

VIAVI

Scramble Code

256 (2) (On)

Definition

WCDMA A&7} 2C & 2F A kg

HOj AT [0 Mt E HEY = A& LI
2t DC MY HEE ST 2Y U RF
Mol AL AEfE (47| LRI MEtE Ol
X)) A5t B2 = 20| ELCh

* Channel Power:
WCDMA M= #id cf o Zats U
2 5| ASO| 7|2 &Al IIQIZ ®
Lot

* Max Active:
HE|E KD = W256(0), W256(1)2
Hel ot ZE T MY =2 ZEo| mtg
.

+ Average Active:
HEE HES RF HASH MY ¢

* Max Inactive:
Noise Level2 BHA| Ejl= AE 2
Y =2 a4

Average Inactive:

>~

of

Amp/Scale
Reference

Abs Rel

CPICH?| Ec/lo Power & =¥
82{™ AMP -> Reference0j A
AbsZ M7 st ELuch

N e o

N,

Measure Setup

Scramble

24

Auto Manual
Detect Mode
HSDPA WCDMA
HSDPA+
Threshold
-27.0dB
Auto Manual
S-CCPCH p
128(2) [Off]

PICH p
256(2) [Off]

Trace/Display

Trace/Display

View

Zoom Full
Position

0

Width

32 64
128 256
Control Channels
Normal Delta

EH
=
A3E ACE 45 EE
AEOR HBSHE 7|5 7|
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M
= o
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=
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o
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_
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Code Domain Power (Constellation)

Cable HZ4 ditd

Mode AH

T Modulgtlon
1 Analysis Power
Constellation

Trace/Display
) On

& IDsU 2013401707 17:25:46
WCDMA/HSDPA

ncy: 2.162 400 000 GHz off
10808 FWD 2048 [A)
jard: Band 1 (2100-Ge. set

Freq Reference: Internal
Trigger Source: Internal
sel: 39.40 dB [On] Trigger internal

Scale Unit: 08

| ol
I linu

M1 W16,51-10.43 08,193 %

o 127

Modulation Format

o
256 (2) [On]

Code Power

EVM

1AV

Code Domain

Code Domain

Measure Setup

Scramble

344
Autc Manual

Detect Mode

HSDPA WCDMA
HSDPA

Threshald

-33.00 68

5-CCPCH o|

128 (2) [On]

PICH

256 (2) [On]

Definition

WCDMA M7 2E = 23 E x4

ol A 20| THYE ¥

A& Lt

E ™ MarkerQ| Constellationg =3 &

A& Lt

0] gz

* Channel Power:
WCDMA Al kg o=
el LBl XIS Al TS
%“—I Ct.

* Modulation Format
marker X|& 9| Codel| HZx AE}
HA

* Code Power
Marker X| & 9|

« EVM
Marker X|& Q| EVM =8 Zf EA|

AC Y HA|

K2 28
(DATA) Channel | EVME =
ST

= 0| £ SF=16

Measure Setup

Scramble

24

Auto Manual
Detect Mode
HSDPA WCDMA
HSDPA+
Threshold
-27.0dB
Auto Manual
S-CCPCH p
128(2) [Off]
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256(2) [Off]

Trace/Display

Trace/Display

View

Zoom Full
Position

0

Width
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1
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Mode AH

T Modulgtlon
1 Analysis Codogram

e Codagram

on
|I|IIJ!WL) 0aB [A]
Band 1 (2100-Ge 0.00 68 _[On]

VIAVI

Definition
Codogram AF2X7F A|ZHO] S 20
e IE AjY e 9 3 MQ HE
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Stel THE  JHol 4 ot9l Hof 22
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* Auto Save
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* Time Cursor
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Measure Setup
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Time Cursor

1

On Off
Time Interval
Os
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Auto Manual
Detect Mode
HSDPA WCDMA
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S-CCPCH >
128(2) [Off]
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Mode AH

Modulation
Measure

0a8 Al
0.00 8 [On]

Auto Save
]| resires
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27.00 98
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315
A Manual

Detect Mode
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Measure Setup
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Alarm Level 47

m
A
(@)
o
A -
| T
>+
— =
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Definition A 7| A7 4
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Power Statistics CCDF

Cable A

uy
0=
f

Definition

WCDMA = HSDPA (DATA) Channel2

AFE S| 20 Modulation AFEfO|| 2}
PARO| =0t & =7} & L(Ct. CCDF
EH 0| A= WCDMA TX Signal®| power
=0 CHoE SAXQ 5E 20E
HOFL|CH 3HY = Gaussian2 X2 E
LIEtLH= guide lineO| HEA|&|H
samplingEl power dataQ| 27}

HA[E LIC.

Mode AH

Power k=2 X2
-'IEEL Statistics CCDF 80 B&l
* Average Power

=74 =i

O IDSU 2013401707 17:25:46 .
fe: DMA/HSDPA Power Statistics CCDF
ncy: 2.142 600 000 GHz Fi Internal CCOF Length
10713 FWD. 008 (A T internal

(Al
rd: Band | (2100-Ge. n; Internal .

CCOF Length = 10 (100ms)

[0.001 %] 1130 o 2008 0

VIAVI
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gLt
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OTA Channel Scanner

Cable ¥4 dt
Modulated Signal

HhlE

EH
=

GPS Antenna

RF Antenna
(Omni or Directional)

Mode AH
1

=74 =i

> IDSU 201301707 17:25:46

10737
10836
10763

Longitude:

VIAVI

Channel
OTA Scanner

E126'53" 1204 N37°28"51.16

OTA Channel Scanner

on F

Scramble Scanner

Multipath Profile

Definition 24 7] 2% 4
Z|T§ 6712] Channel HZ & A7 5104
S A|0]| Channel Power@} CPICH PowerZ "'E"“
=Y &+ AsLC
%O-I xgEI Measure Setup
Auto Save
+ Channel Power XXXXWCS =7 DATAZ N%
WCDMA AT Y g =Zo=2 On off EE
TEY Ao T £ 1HYE
HA| LT

- CPICH Power
CPICHO| Ec/lo Z+S EA| SHL|C
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2ol M= &M “Freq/Dist”2| Edit
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A% sjjof gL Ct.
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OTA Scramble Scanner

Cable HZ4 ditd
Modulated Signal

Al

"‘ Fa
ﬁ RF Antenna

(Omni or Directional)

GPS Antenna

Mode AH

Scramble

=74 =i

> IDSU 201301707 17:25:46
OTA Scramble Scanner

10713 FWD
rd: Band 1 (2100-Ge.

|cPicH Power(aBm )
56.84
6525
72.03
74.35
101,64

1AV

Multipath Profile

Delay(chip)

27678.75

8166.25

2760325
0.00

Definition Ad 7] 47 4l
OTAE ZH MMM Z|X[=2]

ASEE BE 51242 AMSHo] 200 e

2A| ST

Z|CH 6740 A2 S FE0| Ec/lo THYQ}
H O XY HEE tH| BAY =

A& Lt
. . Measure Setup
* WCDMA 1chip period=1/(3.84Mcps) = Auto Save =X DATAZ K& st J|=
0.26us XXXX.wss QL|C}.
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TE 2 & MBSO FH A IS
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==

H
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OTA Multipath Profile

Cable HZ4 ditd
Modulated Signal

Al

GPS Antenna

"‘ t"
ﬁ RF Antenna

(Omni or Directional)

Mode AH

Multipath
Profile

Multipath Profile

Multipath Power

Delay (Chip) Ec/lo (4B)  Delay (Chip)

No
a
5
6

1AV

Definition

OTA HE|I|A T2 Ot HE| IjA
A& 0| CPICHO| ALY ACE +/- 16
ol AlZt ZHQIMOIM CHEEE MBE
20 FL|C}

2}H ofzf Ho|E2 X|Cf 67142 22
CPICH 9| A|ZF = Q1 A0l A9 EC/IO
It 241t DelayE 2435t 22 HA|
etL|Ct.

20 de|

* Channel Power
WCDMA Al S tijd CHld=Z=oc 2
ZHE E Mzo| HH| =4l It E
HA| gLt

* Multipath Power

s O=SZE2E2 53 E ZE Oy ofH|

Y g2 =S oS BA LG
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OTA Code Domain Power

Cable HZ4 ditd
Modulated Signal

Al

GPS Antenna

"‘ Fa
ﬁ RF Antenna

(Omni or Directional)

> IDSU 201301707 17:25:46

Mode: WCDMA OTA Code Domain Power

Channel Scanner

Multipath Profile

Code
Domain Power

W8 Carr Feedthru
EVM
CPICHEVM
PCCPCH EVM

Satellite

Definition

OTA ZE OS2 B2 HEE

X SgLch WCDMA ZE =09l me| &
Z3t5H0 7|XI51*01I |ZH off, HE Hetzof
2HESHo] o7 = Sl A ALOJEQ

t& ot 7|X|%°I —'?—*1 g2 9557
TI3J HE Yoot Oj7f H+E H-
9 BtL|Ct.

80 ga|

+ Amplifier Capacity
X =8 z|0f M HEn 7|X[=2
o Y= ALE &0f Ciet HEE 29
LI

» Peak/Average Amplifier Capacity
UMBE AZH SO Peake}
AverageIlt| 9| H| &S HEA| gfL|CL

+ Code Utilization
IE NES R HE

+ Peak/Average Code Utilization
UBH A|ZH SO Peakszr

Averagellt2|o] MG H|EE EHA|
Lk

= BA| gt

Measure Setup

Auto Save
XXXX.wced
On Off

Scramble
24
Auto Manual

Detect Mode

HSDPA+

HSDPA WCDMA

Threshold
-27.0dB
Auto Manual

S-CCPCH
128(2) [Off]

PICH
256(2) [Off]

More

Measure Setup

Max
Amplifier Power
43dBm

CPICH Power
33dBm

CPICH
Dominance >
10dB

Multipath
Power <
-1.00dB

© 2015 Viavi Solutions, Inc. | Viavi Confidential and Proprietary Information

31



Mobile WIMAX

RF Analysis

Channel Power
Occupied BW

Spectrum Emission Mask
Spurious Emissions
ACPR

Power vs Time (Frame)
Modulation Analysis
Power Statistics CCDF
OTA

Time Offset =M

IF Power =7 (Tx, RX)

=80 S

VIAVI
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7=

A'I%;I

Mode 4H

VIAVI

Mode
Signal Analyzer

Mobile WiMAX

Measure Setup

System Config P

Start Symbol

0
Stop Symbol

28

System Config

Bandwidth

10 MHz

Frame Length

S5 ms 10 ms

TTG (RTG)

105.7 {60.0) us

CP Ratio

1732 1716
178 174

DL Symbols

29

UL Symbols

18

SKT

System Config

Bandwidth

8.75 MHz

Frame Length

5 ms 10 ms

TTG (RTG)

87.2(74.4) us

CP Ratio

1732 1716
178 174

DL Symbols

27

UL Symbols

15

Definition
Mobile WIMAXQ| 7|52 AtRSH7| LIBiA
A Band Width& M7 8ljof gL
Ct. SKT= 8.75MHzE 2|1 KT

L O
= T

10MHzE AtE3t1

QUELIC} JD785A

AH

= Band Width 4™ 0toz @ E M
O Auto2 HE 3t=& &0 JAELICH
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YS Ch3a 20| 27 siof gL

L Al

— O

C}.

SKT

KT

: Start Symbol
Stop Symbol :

: Start Symbol
Stop Symbol :

:0

26
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Channel Power

Cable HZ4 ditd

Mode A X

VIAVI

Definition

Channel Power Zd 7| 50 M &=
WIMAX MS 9| 5ms =g Mo Cist
powerE HEG] TRl A7t ©EE =
o & Ot ¢ (Frame Average Power) &
HPgL ot

Measure Setup

System Config P
Start Symbol
0 Symbol 2=
0
Stop Symbol
2 28 Symbol €=

OTIw W2
3 T4

External Offset X

Amplitude

RF In Loss Test Port Offsetut =7
34dB Cable Loss {3t gt &
Z7X 3}H(Channel Power)

2048 [A)
0.00 08

Spectrum
Emission Mask

Spurious
Emissions

s W16

PAR

Start Symbol (Time). Stop Symbol (Time)
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Occupied BW

Cable HZ4 ditd

Mode AH

Signal Analyzer

Mobile WiMAX

RF Analysis

Occupied BW

VIAVI

Definition

CarrierQ| spectrum@| shape0f CHH
Yo Z total transmitted power(5ms)
S YEet H[E 0|42l power?} Eetk|=

A%

bandwidth &€ Z ™M &= Ao =2,
S A =20 99%9| power7} ETtE| L=

bandwidthE 7|&2 2 $HL|C}

Measure Setup

System Config P
Start Symbol
0 Symbol 2=
0
Stop Symbol
" 28 Symbol €=

External Offset X

Amplitude

RF In Loss
34dB Cable Loss st
£ 3}H(Occupied BW)

O sy 20130107 17.25.46
Mode: Mobile WiMAX Occupied BW
ency. 2,000 000 000 GHz off Freq

2048 [A] Trig
0

e Int
dard: ProM1 (12521 0048 (On]  Trig internal

0.00

Average 0 2 00 000 GHz cy 15.000 000 MHz
1 KHe Vi 2 Time: 1.5 sec

OTIw W2
T3, T4
s W16

Start Symbol (Time). Stop Symbol (Time)
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Spectrum Emission Mask

Cable A

uy
(113
f

Mode AH

Moda

Signal Analyzer

Mobile WiMAX

RF Analysis

Spectrum
Emission Mask

VIAVI

Definition

SHl=o| Sty ZEMAS
ZYSts ASE BSTH 2
o

HE

Zotstn &Lt JD785A
42 ArARIZE HHEO HEE=
Emission Mask 4 & M &3t USL T}

Measure Setup

System Config P

Start Symbol

0
Stop Symbol

28

Sro 2 Aoto| o {X|E S&5tn
UXAEIIE ABSH7| IS HAlRL L
802.160| M= QI7hEl BHEOf CHSH
Emission mask F21E H|A|SHX| &1
ARoh, TTAWM= F 7HX| #AE
MAISHD LoD AFAXIZE B E0ff
MEr|= 40| LHX| o 4S2

External Offset X

0 Symbol 2=

28 Symbol €=

Amplitude

RF In Loss Test Port Offsetdt =73
34dB Cable Loss E{3t 7+ 213
£7% 3}H (Spectrum Emission

Mask)

O sy 20130107 17.25.46

Spectrum Emission Mask RF Analysis

477 MHz
9.27 MHz
132

Start Symbol (Time): 0 (¢ Stop Symbol (Time)
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Definition External Offset 474
S4B E8E= MU0

?%El% Noise Al S 9| PowerE =7 Amp/Scale
St

Amplitude
RF In Loss Test Port Offsetut =7
34d8B Cable Loss L3t 7f & &

Mode AH

Signal Analyzer %Ic-’l §I.E(ACPR)

O sy 20130107 17.25.46
Mode: Mobile WiMAX ACPR RF Analysis
requency. 2,000 000 000 GHz off = 5 T~

1548 [A] rig ernal
3 internal

Mobile WiMAX

dard: Prof1 (12521

Occupied BW.

Spectrum
Emission Mask

H | [ Spurious
RF Analysis b ! | ——— | Emations
nter : 2.000 000 000 GHz requency Span : 20.000 000 MHz | ACPR

OTiw MTZ Integrated Power
T3: Ta

: Frequency  Integration
15 W16
. = Offset Bandwidth

S000MHz  100.000 kHz
6000 MHz  1.000 MHz

ACPR 8.000 MHz 1.000 MHz
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Power vs Time (Frame)

Cable 4 ditd

Mode AH

Measure Power vs Time
1 (Frame)

off
2008 (A
Offset: 36.00 48 [On]

RF Analysis

Modulation
Analysis

Definition

WIMAX AMSE A2t =02
AL WIMAX =2 &2 pr
Down Link, Up Linke| &=MZ
PreambleQ| 37§ M|O1HE =
MNIAHE L= & dt21171 9dB boostk| 0
UA7| W20 CHE HAE FZto| T o
Hisf 40HC2 =2 E8Ho=2
MESELLCH

il

Y

—

mble,
SN

e @

80 He|

* Channel Power :
AR M B AR MEat B
MO 5H IYE '#A| LT

+ Frame Average Power
=2 Smsof| CHSE FA| DR E EA
Lot

*  Preamble Power
Preamble =78 717t It EA|

* DL Burst Power
Down Link I}2| EA|.

* UL Burst Power
Up Link It HEA|

* Time Offset
7|& A2t PreambleQ| Time Delay
HA

Measure Setup

System Config P

Detect Mode

Auto QPSK
16QAM 64QAM
Start Symbol

0
Stop Symbol

28

Preamble Index

43

Auto Manual
Search Type

Full Windows
More (1/2)

Measure Setup
Delay

0.00uS

Video Filter

On Off

Modulation &4 & MH

ULM= S 58 Al AE3tE 7|5

Full : 5ms M *|| Search

Windows : 2|2 sync0f 330

-20~+50uSZ &73.

SE RS Moz
=
=
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Constellation

Definition MA 7| MA g
SA7|9] SNR MotE Ol 4179

SNRO| 0.5dB O|& X&t&|x| 2%E=xE Measure
&olst7| 2o HH FeE I, OFDMA Selup 4

= ot f7lof cfsf W3 Relative
constellation RMS error 7t X| & & 2t
HAE m2OtAoM 27sts J[ES

UBZSG=XE AU S479
constellation _error E 5d¢ 0, DL
A‘lEiE‘”o,:I LHOH multi zoneOI %l% 75’—?— System Config Modulation &8 B E MA
— = =
BS7|f ?Eilo.:! FHIQLX._:E—*. %!EEEH%"SOME
QX Ste{lst= Ao = Q5| zonel
M — Detect Mode
Mode 273 Ao A pilot levelo] shift™ = Qoo 2 porectMode ook
. - DL M =g Lo multi zone O] 160AM __ 64QAM
poculation [l Constelaton ZXISH=XIZ OISOt BLiLh Start/ Stop 0-3 2 Holst DLES|
nalysis e
1 Y Symbol HYHS MEd ShLCE
8
-g-o-l Ic'; EI DL Zone
* Channel Power : Auto PUSC
MAEE ALZ0| THQ| HA| FUSC AMC2X3
Preamble Index
« RCE RMS/PEAK 43
Relative Constellation Error (RCE)E HA| Auto Manual
St 2 RCE 222 HO|H & =0 Search Type
%'%*S ELct
ORI I FoaTs + EVM RMS/PEAK ;lll“ (1/2)Wmd°ws
Mode: Mobile WiMAX Constellation Measure Setup — ore
Coer ey 20000000 G o e @5 ot Error Vector Magnitude (EVM)E EA|
O T h._:::z. ShL|CH
cmarovs [N + Segment ID
g ZH™El MO Segment ID HA|
Adicini8 « CellID
=X g AlSO 1D BEA
rime ot : pusc =78 & t=9l Ce HA| Measure Setup
Preamble ndex ¢ Preamble Index Channel Estimate Preamble AlS 2 7| =og
13 —t — ! = g
SEeNL) NS [ éxo-l El_l A|_|2£)_| Preamble IndeX _‘H‘_Al ;_<|7g OI'E:*E On% AE"C‘)' EH—| El_
T On Off
| rreantie mex fol - Window Delay
Start Symbol (Time). Stop Symbol (Time). ki O OOuS

. I .\\. I © 2015 Viavi Solutions, Inc. | Viavi Confidential and Proprietary Information 39



Spectral Flatness
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EVM vs Carrier
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& 0su 201301707 17.25.46

Mode: Mobile WiMAX EVM vs Subcarrier

off Freq

Attenuation: 20 dB [A] Tri
andard: ProfR1 (1.2521... External Offset: 36.00 dB [On] Trigger

| AR NP A

ol—
420

RCE RMS
RCE Peak

EVM RMS
EVM Peak

Preamble Index

Start Symbol (Time) Stop Symbol (Time)

VIAVI

Modulation

Constellation

Spectral Flatness

EVM s
Subcarrier

EVM vs Symbol

Definition

K| =l OFDMA Symbol TL7+0f| A
SotSn 2 Ho[HE ME3 510 2
fHtEOo 8 EVME E0lF = 7|s YL L

Jd2f=o|= 2 Sub Carriere| @&
EVMZtS HA[SIH AHE SHEHO= TA|
Subcarrierd| CH3t /% CH EVMIt
RCEE B F1 /&Lt

0] gz

* RCE RMS
Relative Constellation Error (RCE)Q|
B S BA| 2L CH

* RCE PEAK
Relative Constellation Error (RCE) Q|
o3 k2 #A| 2L

- EVM RMS
Error Vector Magnitude (EVM)Q| H+
w2 BHA Ut

« EVM PEAK

Error Vector Magnitude (EVM) 9|
o3 2+ ®A| gLt

A" 7| 2% WH
Measure
Selup

Measure Setup

System Config P
Detect Mode

Auto QPSK
16QAM 640AM
Start Symbol

0

Stop Symbol

28

DL Zone

Auto PUSC
FUSC AMC2X3
Preamble Index

43

Auto Manual
More (1/2)

Measure Setup

Search Type

Full Windows
Channel Estimate

On Off
Delay

0.00uS

Modulation & 2E AN

Preamble A S E 7|&0 2
£ stz{H Ong A3 gLCh

© 2015 Viavi Solutions, Inc. | Viavi Confidential and Proprietary Information

41



EVM vs Symbol
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Power Statistics CCDF
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Time Offset &%
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RF Analysis — Channel Power
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RF Analysis — Occupied BW
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RF Analysis — Spectrum Emission Mask
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RF Analysis
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RF Analysis — Spurious Emission
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Power vs Time (Frame)
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Data Channel
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Control Channel
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gt framelfjOf Z=&HEl Z} physical
channelQ| M X Power?| & 2|0O|
gL

+ OFDM Symbol Power
2} subframe?| 4HRY AME0| &5t
2= SCO M power?| &
HA|SLICH

RETP

Mn

OFDM Sym Tx Pwr =

all NE;NR“EF\E location
of 4th symbol within subframe

Modulation

Data Channel

Control Channel

Measure Setup

Bandwidth

10MHz

>

Subframe No

0

PHICH Ng

1/6

[2

CFI
NA
Auto

Manual

Antenna Port

0

PDSCH MIMO

On

Off

More (1/2)

#

Measure Setup

Cyclic Prefix

Normal Extended
Cell ID

498

Auto Manual
PDSCH Mod Type
Auto QPSK
16QAM 64QAM
Delay

0.00us
Miscellaneous P
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Power Statistics CCDF

Definition M 7| MX diH
CCDF&= &9 MHo| 22X E FH

LTk Qosel X3t gio] He WA ’“‘“Si";f‘t
MHIAE 37| 95t0f 7|X|=2 &8 S =

Xzt ot7| ?let 7S YL

=2 ~
80 82|

» Average Power CCDF Length =X Time A%
= o =2 o
X|Q =l Frame Lengths0t &7 &l 16 * CCDF Length = 7§==(n) * 10ms
Mode MH T Power EA|.

¢ Max Power

s I oo x|l Frame LengthS9t 27 &
. Peak Power HA|.

* Crest Factor
I3 Power® MAX PowerQ| x}0| 2t
HA|

1508 [A] T
40.00dB [On] T

Power vs Time
(Frame)

Modulation  ©
Analysis

Auto Measure

Probability Distribution

110 %] aa8
8a8
1248
1608

10.001 %] I 2008 0
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Cable and Antenna Analyzer

Reflection (VSWR)
Reflection (Return Loss)
DTF (VSWR)

DTF (Return Loss)
Insertion Loss

Cable Loss (1 Port)

1 Port Phase

2 Port Phase

Smith Chart

VIAVI
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Freq/Dist

Freq/Dist

Freq/Dist

Start Frequency Distance
802.5MHz

50.00m
Stop Frequency Stop Frequency
807.5MHz 807.5MHz

Center Frequency

Center Frequency

1AV

805MHz 805MHz
Span Center Frequency
5MHz 805MHz

Span

5MHz
Band List p Band List p
Korean PCS Korean PCS

* DTF Mode

¥

M HEX 7|

Trace/Dy |$|::Ia|3|r

Amp/Scale

AmpiSca

Amp/Scale

Auto Scale

Max (Top)
0

Min (Bottom)
60

Select Trace Select Marker

T1 M1

Clear Write Marker View
On Off

Capture Normal

Trace View Delta

On Off

Trace Clear All Delta Pair
Marker All Off

Lirmit
4

Display Line
-25dB

On Off
Band Limit p

Band Limit 2

Band View

On Off
Start Band

820.00MHz
Stop Band

830.00MHz

Band Limit1 p

[Off]
Band Limit 2 p

[Off]
Band Limit 3 p

[Off]
Clear All
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Calibration

Caolz & Apee ) Anzlyze
x| HHo| 2 X ngel s Two Port S 2[¢t Ao|5 HZE LY
|| RF line2| 3tz Qlot 02 & =
o af Rl oo 2o H FH| LIRS * One port W7
LossE E&ot= e YLICH otz =2 5 & = ASUICL
v Reflection

Open and Short = LY A2 &AMS HA &} v DTF

O, LoadE ZH0] M S = F&-2 $HL|Ct v" One Port Cable Loss
v One Port Phase
v Smith Chart

* Two Port 1%

orgfel =S AHEY + UFLICL
Mode A H v Insertion Loss
v' 2 Port Phase

Mode
Antenna & Cable T
Analyzer - 1

{Mode Select}

- =

2 £
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Reflection (VSWR) / Reflection (Return Loss)

RF Antenna

Cable 4 ditd

Antenna Feedline

Extension Cable

e 2010712730

M3: 2034.46 MHz. 1.30

Me:

Reflection
(YSWR)

Reflection
(Return Loss)

DTF (VSWR)

DTF (Return Loss)

More (1/2)

Definition
VSWR &7 2 QtH|LIQt ZhH|7H0]| Yo EA
2ol gt = QUEL|LC}
A AEIOf A QHE|ILIZER| Q| Im|H
20| EALFO| MY|H £HE|= It 7t
£9

LIS SOF0f HALE[X] =l A|AHQ|
282 Mot AlZ LT
5% 7%

* Frequency Range: 5SMHz ~ 6GHz
« Data Point: 126, 251, 501, 1001

20 de|

« Data Point:
%H BE S0t ZHs}E [ 0|E|
ZOIES LIEPHLICH B 7h53h
LZOIEL= 126, 251, 501, 1001,2002&
K| @stH 501 ZOIE = 251Z QIEQ
H|sH Z& 5= C|AFY 0| AIZH0| &
Hf 7t 2 2 L(Ch

* Trace Average:
=% Fot4 HH 2o B Average
z.

* Limit line:
AEX BHE 7|FE 2l 4™ HAL

A48 71 43 4
Measure
Selup

Measure Setup

Calibrate

Data Points

501 »
Bias Tee

12.0v

On Off
Output Power
0dBm -30dBm

TraceO| S|4 =& ME4 SHL|CE
(20| EA|E[= T O|E
ZOIE)

VSWRO| 22 I}9|E He
St
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DTF (VSWR) / DTF

RF Antenna

Cable ¢ Z 4itH ‘

(qur
BiBIE

Antenna Feedline

Extension Cable

Mode AH

DTF - VSWR
Cable: LMR400

0.850
0.135 dB/m

Next Peak

Nerrea o

Nerreaien

(Return Loss)

Definition

DTF= A|ABIO|A QHE|L} 2tRI77X| Q] 07
XE HE 7|5 YLICH O|AH2

A A0 A QHHILEZZER| Of 2] K| Of| A
Mz O| BHAL EE= EQST O MO HE2[E
HA|EL|CE.

53 3%
* Frequency Range: 5SMHz ~ 6GHz
« Data Point: 126, 251, 501, 1001, 2002

— 1 =
LpERALIT

« CL:
MEAEl A O] =2l AHOo|E =42
LFEFLHL|C}

+ Data Point:

OOl ZIEE IFFTSI =&
LIEFRHLICE O|OlE X|FO| & H57F
7tseh Z|0 AH2|ef 2EAE|0f ASL(CH
* Suggested Span:
Z[Ho| M EE A7
oAxf He| 482 &=
HeIE H etk
* Max Distance:
span 2! DATA Point0j| [t2fA{ Z|CH
£3 HelE LIEF-LICH
* Output Power:
JD785A0|M = TEZ Z¥g|=
o E LIEHE LTt

ot x| X9

2l M JID785AE

Measure Setup

Calibrate

Data Points

501

Bias Tee
12.0v
On Off

Output Power
0dBm -30dBm

DTF Settings

>

Cable List

Y AIE HE (O-S-L 1)

DTFO| 5% 7218 X%
Btk

Bias Tee M QF M.

M

JD785A2| £3 I
S 4 QlaL |;|.

T19E

DTF Setting

Apply

Prop Velocity

0.880

Cable Loss

0.0720

Metrics

Meter Foot

Windowing
Rectangular

4
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Insertion Loss/ Gain

Cable 17 Hpt Definition A% 7 4% Y
Insertion Loss/Gain2 =7 AH|Q SZ
i AAS =X ST Mecsure
—T TEEg Jo " . Setup 4

54 34
Frequency Range: 5MHz ~ 6GHz

Data Point: 126, 251, 501, 1001, 2002

Calibrate
Bias Tee: 12 ~ 32 volt with 0.1 volt

) nF Al HE (O-S-L %)

step

Data Points Traceo| S§AE 2 AMEH SHL|CY.
(20| EAIZ|= ClolH
-g-O'l Ic'; EI 501 > ZOIE)
int Bias Tee

» Data Point: o meo| £2 HolS M

=3 BE S0t £¥ete 60| 2 U )

ZOIEE LIEFRLIC
* Trace Average:

=3 ZFIp4 A foio] B Average
7t
HA -

O JDSU 2010/12/30 17:58:02

& Antenna Analyzer Insertion Loss (Magnitude)

M2: 1950.30 MHz. -1.26 0B
M4

M6
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Cable Loss (1 Port)

Cable 4 ditd

Mode 4 H

O JDSU 2010712730 17:49:21
Mode: Cable & Antenna Analyzer Cable Loss (1 Port)

5.00 MHz
4000.00 MHz

B

Stop: 4000.00

MHz. 2

Cal Ti

1 Cable Loss (1Port)

2010712730

M3: 1019.73 MHz. 2.68 08

00 a8

Definition

CableQ| LossE One PortZ ZIEHSHA =
Y4 Qs 75 YU

=¥ 73

» Frequency Range: 5MHz ~ 6GHz

» Data Point: 126, 251, 501, 1001, 2002

* Bias Tee: 12 ~ 32 volt with 0.1 volt
step

80 ga|

+ Data Point:
=M B S0F ZHSts 0| H
ZOIEE LtEFRLICE

* Trace Average:

=3 ZFIp4 A foio] B Average
7t
HA -

Measure

Reflection
(VSWR)

Reflection
(Return Loss)

DTF (VSWR)

DTF (Return Loss

Insertion

Cable
Loss (1 Port)

More (1/2)

Measure Setup
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Calibrate
DY AIF HE (O-S-L BE)

Data Points N N
Traceo| S|AMEZE MEH SkL|C}.
(st EAIE= HO|E

501 > ZolE)

Bias Tee

12.0v HEO =3 M2 AN
st

On Off
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0|2t = Cable Loss &9l

able Loss (1 Port)&

Definition =3

579 Cableo| lossB 57 St Y YL
Ct 7|X| =9 Fot4 U EA A0 Ct Sewp 4
ISYX| BA] ZHFDA0l Cfo ZH
Cable9| LossE 27| £/510] SGF SAE

0[83}0] HAEH 58S StSLICH

=) 2
JD785A9| 1Port Cable Loss 7| o= Ol r=)

St OFF ZHGHSHA| Cable Loss2t Phase Calibrate
SgE Ao & & 5 ASHCH WY AlE HE (0-S-L 1 F)
MAMMOoZ HZ7|9 Connector@} ZTHEl AMER Data Points Trace| SjAFEE AMeH S|},
01|)\‘| Cablee SE/UE If 5H npo| HSIH (ool EA|E|= Ho|E
Phase %H | 287t A= CableL|Ct. Of 501 > | moE)
Cable2 2&L& 7|X[=0IM AR B2 53 Bias Tee
%ol %%EIE 24 4F0] LtEFELICE 12.0V ZEO =3 MYS MA
ST
on o | EH

Cable Loss (1Port) O Josu 2010/12/30 19.06.47

Mode: Cable & Antenna Analyzer Cable Loss (1 Port)

Start Freq: ~ 1800.00 MHz G
s il 130

53 #Aol=22 21gat 20| AL
22 Open otrt

MarkerE 2-dstsi M £ Fat4-9
LossE =0l StALL ot ZZ0
"Trace Average” 4t QI SHCt.

Bias Tee: Off

OTiw MTZ s
T3 T4

WS L
MI: 1950.00 MHz, 3.44 dB
M3

Start 160000

More (1/2)

M5
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Smith Chart

Mode 4 H

“1

O JDSU 2010712/30 17:50:08
Mode: Cable & Antenna Analyzer Smith Chart

Start Freq: 5.00 MHz Cal Status
Stop Freq:  4000.00 MHz CalDate:  2010/12/30
Band Name: Custom Cal Time:  17:40.02

1 Port Phase

Smith Chart

3995.00 MHz

282708

Output Power

Impedance

| | More (2/2)

VIAVI

Definition
Antenna®| QI EA D&l 9 BEAFAH S

stol & 4 2l Jls YUck

i

5% 3%
Frequency Range: 5MHz ~ 6GHz
Data Point: 126, 251, 501, 1001, 2002

Bias Tee: 12 ~ 32 volt with 0.1 volt
step

20| Yzl

» Data Point:
=% BE S0t ZHsHs 00|
ZOIEE L}EHL|CT

« AVG VSWR:
= FOp4 A o B Average
VSWR Zt.

¢ AVG Return Loss:
= FOb4 MA f o] B Average
Return Loss Zf.

A48 71 43 4
Measure
Selup

Measure Setup

Calibrate

Data Points

501 »
Bias Tee

12.0v

On Off

WF AEH

rm

(O-S-L 1)

Traceo| M= & MEH BhL|C

(23O A== HIOIH
ZOIE)

mEO| £ HYS 4
gLk
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Internal Power Me
External Power Mete




Internal Power Meter

Definition
LH & Power Metere AHIEH 7|&59]
J|dro 2 £% ELICHID785A0 = Y%2

S0t 2EFQ 7|X[= A=z ol HetE
NeioiA 55 @ 4+ Uk DATAS 1 2
StL|Ct.

<

£d 4

¢ 10MHz ~ 6GHz

* Span: up to 100MHz
Mode A H +  Max Input: +25dBm
+ Detector: RMS, Peak
= S
53 2t
o JOSU 2010712730 18:06: 14
[ ———
nCy: 2.142 600 000 GH: High Limit:  10.00 dBm
20.000 000 MHz ndard: Band0(800)  Low Limit: -10.00 Bm
Detector Mode
AVG
External Offset
0.00 dB
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Freq/Dist

Center Frequency

2.142600000 GHz

Channel Number

Span

20000000 MHz

Start Frequency

2.132600000 GHe|

Frequency

2.152600000 GHz|

Channel

Standard

Band 0 (800)

[

70



External Power Meter

Mode AH

VIAVI

Definition
Q& Power Meter= Bz o] M EtX| 0
USBE 0|23}0{ JD785A%} P ZSI =X
C|0 Chst =79 stAof et e o 5=
UEZF Oiel MME SHC 2 XS0t
QI L|Ct JD785A0| 2RSS E3I0
2850l 7|X|= Mol HE HEtstA
g 4= 9l DATAZ |3 gL

4 H
0% 0|

ohelo] 58 g=tk, £F #el 1211 &
g CHOILtY 22X = 4 HAM S| At
=

g MM ER

JD731B

Directional Power Sensor, Peak and Average
power 300 to 3.8 GHz, Average 0.15 ~ 150 W,
Peak 4 ~ 400 W

JD733A

Directional Power Sensor, Peak and Average
power 150 to 3.5 GHz, Average/Peak 0.25 ~
20W

JD732B

Terminating Power Sensor, Average Power 20
to 3.8 GHz, -30 ~ +20dBm

JD734B

Terminating power sensor, Peak Power 20 to
3.8GHz, -30 ~ +20dBm

JD736B

Terminating power sensor, Dual
(Average/Peak) power 20 to 3.8 GHz, -30 ~
+20dBm

O J0SU 2010/12/30 17:58:50
Mode: Power Meter

Frequency: 2142.60 MHz

External Offset

Off

High Limit:  0.00 dBm
Low Limit: -10.00 dBm
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LTE Frequency Band (KOREA)

PS-LTE (B28): 773MHz ~ 783MHz(DL)

718 MHz ~ 728MHz (UL)

NB-IoT
KT : Guard-Band : 1849.0975MHz
In-Band : 1840MHz (# 44)
LGU+ : Guard-Band : 884.4025MHz
In-Band : 889MHz (# 19)

LoRa SKT : 917 ~ 923.5MHz
CHNO. — (US 902-928MHz ISM Band)

National National 2300MHz . i
700MHz Disaster Disaster Band 40 WiBro L WiBro [
Band 28 Network Network (BW 8.75MHz x 3ch) (BW 10MHz x 3ch)

UL (108E) DL (108) TDD

- 718 723 728 773 778 783 2300 2330 2360
Frequency [MHz]

20300

850MHz SKT UL LGU+ UL SKT DL LGU+ DL
Band 5 (10MHz) (LOMiHz) (10MHz) (1OMHz)
829 834 839 844 849 874 879 884 889

19350

SKT UL
(10MHz)

1715

19695

SKT KT
UL UL
(SMHz) (5NHz)

1735

1800MHz
Band 3

KT UL
(1 OMHz)

KT UL
(1OMHz)

1745

1725 1755 1759.4 17644

18100

18250

SKT
UL (1OMHz)

18450

KT
UL (1ONHz)

2100MHz
Band 1

LGU+
UL (20MHz)

1920 1930

20850

SKT

1940 1945 1950 1960 1965 1970
21050

LGU+
UL (20MHz)

2600MHz SKT

UL (1OMHz)

CELG UL (20NHz)

2500 2510 2520 2530

VIAVI

2110 2115 2120

2540 2545 2550 2620

KT DL

(1OMHz)

394

904.3 909.3 914.3

SKT DL

(20Hi) KT DL (20MHz)

1810 1820 1830 1840 1850

100 250

LGU+
DL (20MHz)

430

KT
DL (10MHz)

SKT
DL (10MHz)

949.3 954.3 959.3

1695

KT DL
(1OMHz)

1854.4 13594

2130 2140 2150 2155 2160

3050

LGU+
DL (20MHz)

2850

SKT
DL (20NHz)

2630 2640 2650
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3200

SKT
DL (10MHz)

2660 2665 2670
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