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Product Overview

ZE AdY

1. M& 3 12V ~ 19V DQO)

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

4. Spectrum, RF Analyzer, Signal Analyzer

5. 22| Il ZE (0|0 & & AmL|FH)

6. USB Host (QJ& T} MA| 2 USB A LE)

7. USB Client (0{Z2|#HO0|M AZEQ|0 HA ZLE)
8. LAN (O]Z2|A0|H ~2ZEQ0 HAZA ZLE)

9. CPRI/OBSAI =™ ZLE

10. GPS QtE|L} HA ZE

11. 2|8 trigger Az Q1 T E
12. 2|8 Frequency Reference &3 T E (10MHz, 13MHz, 15MHz)
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User status
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-S| 2HO| EAIE = IRet AIZtES 4
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- MM/DD/YYYY
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Sound

7| Z% g On/Off M 3L 28 2f¥ MF

Upgrade

H9I0|E &aeo|=87| 9/¢ B{E0|of 268
20| £ 71512 USB Z =0

0|5tel USBO| H
dad = Upgrade HES F210 i3S

M E5H0] EJEﬂOIE% ot gL

License manager

AH|0| MAE SN2 oI £ Yon
(<]

M2R 582 H8¢ [
Installed Options : MX|=l SM 22 59l

Installable Options : A X| 753t M =25
2l

Install an Option : |22 M HX|

Remarks: AHE—.-_— =M 2 AX[5H| /i =
oF 2 .

2Ol M A Z|7F U
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JD785B 9| LAN 7|52 1% IP 12|11 DHCP
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1™ IPANE IP Address, Net Mask, Gateway £
M efoF BtLic

NP IPE H7 3t = Apply HHES =2{0F H7H0|
ElL|ct.
=

Display Setting

LCDO| Hizto|EE M7 =l A|ZF 2 0f Offstoy
HiE{2| A|ZHS
DATAE Loggi
Screen Saver 7| =
ARA|ZHS OIRH S

A
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Screen Saver : 3tH9| Backlight A|Zt A7

Brightness : 3} 7| =X

File Manager
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Save/Load 7| AH

Save Screen

Save Result

Save Result
As CSV format

Save Setup

Save Limit

Save Logging Data

Save On Event
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e oEMEE M gLch

Limit 2t2 M% U

AHER olBig ME o If At
2 BtL|Ct (Interference
Analyzer).

EE @M F1} (LOAD)
2 2D £ 4% US 2 28 Jls YUt

Load Screen MAE 3H e 2
215t0] S| S} HO| Load St
7ls YLt

Load Result .

StHO| Trace 28 =7t
st7| flgt 7|5 YLt

Load Setup AR MM 7t S 2
S YLt

Load Limit ALE R} LimitZt S 2E 8h=
s gLt

Load Logging Data

Load MAP
T E Z2CE gtLCt

Load Scenario
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JD Map Creator0Of| A 2 =l

Product Overview

File Manager

File Manager

Copy

Cut

Paste

=0/7| & I A+ gLch

Delete

Undo

Select

Exit
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Spectrum Analyzer

- Spectrum Analyzer

« Channel Power

« Occupied Bandwidth

- Spectrum Emission Mask

- Adjacent Channel Power
- Spurious Emission
- AM/FM Audio Demod
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Spectrum

Cable 4 ditH

Mode MEH

Spectrum

Measure
1 Analyzer

(O oSy 2010412730 17:16:23

Frea/Dist
e ipheral ° Center Frequency

Attenuation: 20 ons [A] Trig
[

Standard: Band 0 (800) External Of 0048 [On]  Trig

1A
300 kHz
1Al
H;

100.0

VIAVI

ce: Internal

Free Run
1.000000000 GHz,

Channel Number

Span ©

30.000000 MHz

Start Frequency.

985.000000 MHz

Stop Frequency

1.015000000 GHz

More (1/2)

-
2y =

Spectrum

Channel Power

Occupied Bandwidth

SEM (Spectrum Emission Mask)
Spurious Emission

AM/FM Demod

Spurious Emissiong X 2|st11 X|CH FIb HY|

1OOMHz O|LHO A M&tst =2HS & 2~

—
2 23 MesE gL

JD785B9| %X|Cf U HQE=

+25dBm(0.32Watt),
DC 50V QIL|C}. 7|X|= AMPO|| Xl ¢1zst A
2 High Power Attenuator £ EEOPW ’“*“H

op a}cq dgtH o2 Coupling ZES AHEE A

Spectrum Analyzer

©oI
MO”

=X -’,Suf* HL|: 9kHz ~ 8GHz

Z|CH = +25dBm

RBW: 1Hz ~ 3MHz with 1-3 sequence
Span: Zero Span, Full Span

= 9|

58 7| 28 ¢y
\IEENV]
Measure Off

EEEES

Channel Power

Description Related Key Occupied BW
Frequency M7 Freq/Dist
SPANAH — :pe‘ctl"um
mission Mask
Amplitude A7 (Y-Scale) Amp/Scale

ol 7| EFS %
43 8%

Trigger System
2 3

Spectrum AH

Adjacent
Channel Power

Marker M7 Gl
Marker H|0|&

v Jif poa s

Trace 7|5 (Z29| TraceE&
=

- Trace/Display
Color2 ®A| & = QULChH ]
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Spurious

Emissions
AM/FM

More (1/2) Audio Demod
Field
Strength Meter
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715 71 (1)

Freq/Dist

3}HO| X-ScaleS 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

A X
=2 o

Span
SPAN
5MHz

Full Span

Zero Span

Last Span

Freq/Dist (2/2)

Frequency Step

1.000MHz
Channel Step

1

Amplitude

Amplitude

Auto Scale

Reference Level

0.0dBm

Scale/Div

10dB

Attenuation
20dB
Auto Manual

Preamp

On Off

Units P

dBm

dBm

External Offset
0.0dB
On Off

dBmV

dBuVv
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Spectrum Analyzer

Trace/ Display

SH0| 02 TES Koo 24 & 4
i m = o S
onf AME Ie| X YAS MY T+
As L
Trce/Dispiy (112
Select Trace P T1
Tl
Clear Write T2
Max Hold T3
Min Hold T4
Capture T5
Trace View T6
On Off
M 1/2
ore (1/2) Trace/Display (2/2)
Trace Clear All
Normal Detectors
Normal
Peak
RMS
Trace/Display
Negative Peak 4
Sample
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715 71 (2)

BW/AVG

BW/AVG

Auto 1 Spanl Trab 5%

RBW
30KHz
Auto Manual

VBW
30KHz
Auto Manual

VBW/RBW
1 03 01
.03 0.01 0.003

Average

1

VIAVI

0| £|1 ManualZ &}H 1-3 Step

O 2 1HzO| A 3MHz}X| M& &
& ASLCL

AutoZ ™ RBWO| M2t MH
1 Manual2 StH 1-3Stepo 2 A
g5 AdSUCH

RBWO]| H|Z|sto] VBWZL A7 &

L|Ct.

.‘

o
== BtE Averagedto] It 0| atH
o EA| &Lt

Marker

Marker (1/2)

Select Marker P 6719 MarkerZ At & Q&L

M1 El_

warker View HES MarkerS 448} 3}7{L

n |g-d3t ghct

Normal Marker X|¥o| MOj I+ 248 &
gLk

Delta Normal Marker@} & &l Delta
Marker2| X}0| 7f2 =X $tL|C}.

Delta Pair Normal Marker@} A0 2}

M EC|= Delta Marker| %}0|

Us 5 gLtk

Marker All Off

More (1/2)

>

Marker ->

Frequency count
On off

Noise Marker
On Off
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Spectrum Analyzer

Peak Search

Paak Search

Peak Search

Peak Search Normal MarkerZE }H9| Trace®

MY =2 XHez ol &Lt

Peak SearchZl MarkerE Ct&
Peak 3t 2 0|5 BiL|Ct

Next Peak

Next Peak Right Peak Search El Q|X|0|A 29

Peak 2 MarkerE 0|z $fL|LC}.

Next Peak Left Peak Search Zl Q|X|0| A Xt=9|

Peak 2 MarkerE 0|z gfL|LC}.

Min Search otHO| Traced MY ZE KT
2 MarkerZ 0|& &HL|LC}.

Always Peak slHo SHAF XKL= O
2tHO| TraceO| M &4 XS 2
Peak Qx| 2 #to} SL|C}

on off RIXIE ot FLCt

Frequency CounterE Ond}H Normal MarkerQ| Zt2
1HzO| UL 2 FOIZ2 HA| TLCh

Noise Marker &= RBWA M1 A2t /0] RBW 1HzS| Power
Zro 2 Marker 20| EA| =L C}
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Channel Power

Spectrum Analyzer

Definition Ad 7] 47 4ty

Channel Power &= Spectrum window Measure
A0l M display®l tracel| L™EBt spand
Cff ¢t integrated power & &= M ol =
JlsgULH Y tHYZES AFEATt
Qo|2 XWY + YoD2 XULe =

A>rir

Total PowerE ZFFg [If 2= ALE Measure Setup
Q1 |C} Integrated BW M oo 5F i9Ee 2%
1.23MHz ShL| O}
=™ 34 Span e orelE 54 57| 2I5t0] X-
oMz Scalec] Cfoig 44 gLict
* Span: Up to 100MHz
. Test Limit
+ Integration BW: up to 100MHz estHm >
+  Max Input: +25dBm High Limit
« RBW: 1Hz ~ 3MHz with 1-3 sequence ﬁ"erage
Low Limit
>
4 Save/Recall
%01 Io El Setting
ey = + Spectral densit
:%‘ g-I'E P o= y i AT E Test Limit
1Hz I:H—|i—'|‘_' LHO'"A-I 7:” JEn_l AHEF On Off
> JDSU 2010712730 17:17:17 H 7I<—-I Ejl% 9| I:Il ?:II- L‘l EI-
IModf Gn!r"umﬂAn?I‘yV’l": — Channel Pt::"rv — Measure . PAR RF Source > RES
: : 2008 Al Triper Sooce: terml peereon/ o ource
ffset: 0.00 0B [On]  Trigger Free Run Spectrum9| XH |é—| EH c%:'i_l‘__gl 1(]_34_&_ xl_.l EE| RF Source
o S ERE RS EENERTETEY on off
CxomRiRE Frequency
00k 2000MHz

VW [A]

= \ 1 | Specturm
300 kH 7 st " Emission Mask

‘Span - 30.000 000 MHz | Adjacent H
Channel Power

Spurious
Emissions

More (1/2)

Power Level p
-30dBm
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Occupied Bandwidth

Cable 4 ditd

O IDSU 2010/12/30 17:18:04
Mode: Spectrum Analyzer Occupied BW
1.000 000 000 GHz Pr ofr

o 2008 (Al
0.00 @8 [On]

RM:
RBW [A]
100 kHz
VBW [A]

100.0 o =
Center : 1.000 00D 000 GHz

n - 20,000 000 MHz
Occupied Bandwidth

Integrated Power

Occupled Power

VIAVI

Channel Power [
Occupied BW

Specturm
Emission Mask

Adjacent H
Channel Power

Spurious
Emissions

More (1/2)

Definition
Occupied BandwidthOj| Al = &A1 M 9|
99 %7 LSl [fOES LEEFHL|CH

=4 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

80 E1

+ Integrated power
Span?| &7 & TN ot 20|
I,

* Occupied power
=7 0j9Z 0| 99%9| Tk9IE /0|
S,

www.viavisolutions.com

Spectrum Analyzer

2871838 ¢

Measure Setup
Occupied

BW % Power
99%

Span

5.0MHz

I§E

Test Limit »

Average
1

Save/Recall >
Setting

Test Limit
On off

RF Source >

EH
=

Sl™ Trace| AverageE A3
gt

Y o= 243 U2 ME,
2E 3lol 59 3= 715
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Spectrum Emission Mask

Cable 4 ditd

Mode MEH

Internal Measure Off
ernal

Adjac
Chinnet bower

00 M
4.000 MHz
8.000 MHz
B.000MHz ~ 12.500 MHz

More (1/2)

VIAVI

Definition

SEL|E carriere| Mzt QIE KM EZ29
Ut 2 £H-8= ACPR 5781 38EO|
QU&L|C SEM2 7| X|=2| Band Pass
FilterLho| QIFsH X2 Atolof M H|ES
Z-etL|Ct.

=Y 77
Span: up to 100MHz
Max Input: +25dBm

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

* Average: 1~ 99

80 ga|

* Reference power
=4 (9 Z0| T} S 0|0 S Ct,

+ Frequency Offset Range
S 09 Yoo AT B FI4S
o|of gL},

+ Integration bandwidth
QEM FIp Yo AHER Hayg
=d517| ?15t H-& &0 RBW
=S 20| Lot

* Lower/Upper
=8 T Hel oM =1t
’—T"* s BAISHH 7|=4E 4
H| w3}0] Pass/FailS HEA| L

2509
1}

Ct.

www.viavisolutions.com

Spectrum Analyzer

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

Measurement
Band Width
30KHz

Positive
Offset Limit
45dB

Negative
Offset Limit
45dB

Offset
On Off

© 2017 Viavi Solutions Inc.
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Adjacent Channel Power

Spectrum Analyzer

. ere 4 4
Cable 917 ut ~ Definition MY 7| 9w
i &=rC0|= Carrier A7) QI HHEZ
S|ElE Mej2g S Zoz Measure
273t Offset frequencyE SM 2 Chip Selup 4
rate@} Band WidthLj0j| Z&E|+= Noise
Powers Ssts g2 Lich
Main Channel BW
=
£ 14 1.23MHz
* Span: up to 100MHz Span
*  Max Input: +25dBm SMH2
* RBW: 1Hz ~ 3MHz with 1-3 sequence Offset/Limit >
. se mi
* VBW: 1Hz ~ 3MHz with 1-3 sequence ffoot
* Average: 1 ~ 99 Average 1 2 3
4 5
1 Offset Frequency
Save/Recall > 885KHz
Setting On off
Adjacent
. Channel BW
Test Limit
20| ™| on off 30KHz
« Integrated (Reference) power Positive
[ JDsu 2010/12/30 17:24:18 . RS OffSEt Limit
" =7 rjoi=ol 19 g /o) gk ¥
»“-‘ Gopn * frion * Frequency Offset Negative
279 O] Belo| AR B I8 OffsetLimit
o|of gL, oot
o — I — + Integration bandwidth on off
ool e e EZTI QLM Fhj YO AHEY MYS
; =7g37| ot MEXL|0 RBW
PT. Y =2 of0| gL Ct.
- * Lower/Upper
EEas o8 L BRI w9l ool a2}
P59 54 = BAOH 7|=27E
241} H| WSO Pass/FailS EA| &L Ch
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Spurious Emission

Cable 4 ditd

Occupied BW

REW (M)
100 kHz
VBW [M]
100 kHz

Stop - 1.000 000 000 GHz

1

oTiw Wiz
T3 WTd—

WS- MT6:- 100.000 kHz
150.000 kHz - 3

Peak Frequency  Peak Level

000 MHz - 1.000 GHz
1.000 GHz - 4.000 GHz

More (1/2)

VIAVI

Definition

0] $E&|= TEO| CHE Al
FEX|0f thto] =kelsts

rro

* 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 E1

* Frequency Range
=4 ) QZo| AN} B FI4E
ofo| gtLict,

+ Integration BW
ZZto| HR|of o5t RBWE
LHEFE LTt

+ Peak Pt.
= HQ HolM Peak Point Fot+5
EA| S| C}

+  Maximum Peak
=X He| LJof| A Peak Pointo| I} 2
EA| S| C}

www.viavisolutions.com

Spectrum Analyzer

24 7] 2% 4
Measure

Measure Setup

-

Range Table >
Range Table (1/2)
Range
Measure Type 1
Examine Full On Off
Start Frequency
Range 1.0GHz
1
Stop Frequency
2.0GHz
RBW
Save/Recall > 30KHz
Setting
VBW
Test Limit 30KHz
On off
Start Limit
RF Source > -30dBm
Stop Limit
-40dBm

© 2017 Viavi Solutions Inc.
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AM/FM Audio Demodulation

AM/FM
off

0d8 (Al
et: 0.00 dB [On]

400, T
L “,Ln! 88.000 000 MHz

MI: 97.600000 MHz -68.08 dBm

MS: -

VIAVI

Dwell Time

OMin 3 Sec

Stop - 108.000 000 MHz

Definition

AM/FM AMS E T = Qo CHE2
MBoto| 7S QL2 TM &olst 4~
UASLICE

<

£d 4

» 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)

£0] gz
* Audio Demod
QL2 TS On/Off & &= UL L|LCH
+ Demod at
24 gt Markero| A EH
+ Demod Mode

Ao M R¥S Me St

« Dwell Time
QLI MY AlZHS 47 gL Ch

+ Auto Gain
WEel= O 0| BSS MAHHY
22|15 WRSHA gL

www.viavisolutions.com

a3y 7|

nx

I§E

Spectrum Analyzer

B

Measure Setup

Audio Demod
On Off
Demod at >
M1
M1
Demod Mode
AM FM
cw M2
Dwell Time
0 Min 10 sec
M3
Volume
10
M4
Auto Gain
On Off
M5
M6

© 2017 Viavi Solutions Inc.
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RF Source

Cable 4

E
=

Mode

rx

Measure

VIAVI

Spectrum Analyzer

Definition
CWEQO| RFASE MMBtL|CL # O] LossLt

28 71 €% ¢4

[oNe]
QtH|LtCO| isolationg H™St=0H F& & L|CH Msi:,: 4
O| 7|2 AHEH EMT| DEOME ALES 5=
A& L
RF Source P
s e
25 aT RF Source
- Waveform: CW On off
« No of Carrier: 1 Frequency
- Frequency Range: 5MHz ~ 6GHz 2000MHz
- Output Power: 5MHz ~5.5GHz :-60 ~0dBm S‘;“éer Level — »
m
>5.5GHz ~ 6GHz : :-60 ~-5dBm

www.viavisolutions.com © 2017 Viavi Solutions Inc.
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RF Source

Spectrum

Analyzer

RF Source RF Source
On Off
RF SourceZ Ond}t1 Frequency
FOeot S yag | 2000M
4% gt
Power Level »
0dBm

SAO| M FIb£=2} Attenuators MH 510
CWEQ| Power Level 7}2 MarkerE 0|£23}0
=3 g

VIAVI

Level & SA Level =9I

Definition

H}
o

SG t= & 0| &3%t0 CHE FH|| =4l &
(=

25
L level2 =™
ADLQIX|E ol & OF BHL|Ch.

£ =t

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

Center Frequency: 1.000 000 000 GHz Preamp off Freq Reference: Internal
Attenuation: 0 dB [M] Trigger Source: Internal

d: Band 0 (800) External Offsel: 0.00 B [On] _ Trigger Free Run

M1: 999.998 000 MHz. 2659 dBm

oTi:w W2
T3 T4

W5~ W16

1,000 000 000 GHz Span - 1.000 000 MHz

M1: 999 998000 MHz -26 59 dBm
M3

M5

www.viavisolutions.com

sk I SGQF SAQ| LevelO|

0| SGo| =8 MSE SAZE
o =3 &l 4+ External Offset@ 2
251 7Y E U2 5H ¢ 5 ASH L

RF Source

Frequency

1000.00 MHz

Power Level

0.dBm

EH
=

Spectrum Analyzer

44 7] 2%
Measure
Selup 4

Measure Setup

RF Source P

i

RF Source
On off

Frequency
2000MHz

Power Level »
0dBm

© 2017 Viavi Solutions Inc.
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WCDMA/HSDPA

- RF Analysis

- Constellation

- Code Domain Power
- Codogram

- RCSI

- CDP Table

- OTA
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RF Analysis

WCDMA / HSDPA

Cable 1z d}tH =X st=2 -~
08 oo F; :na'l:;/sgol o 12 sl £ 3™ (Channel Power)
= |oT = L
7'-¢L| I:I- o o=
Ed .

O JDSU 2012701706 15:49:24
Mode: WCDMA/HSDPA Channel Power RF Analysis

1. v 3T DR

D) D)

Center Frequency: 2.000 000 000 GHz Preamp off Freq Reference: Internal Channel Pawer

- . » Channel Power S e e e
» Occupied BW o =T
= Spectrum Emission Mask -
- ACLR T
= Multi ACLR i

470,57 msec 1100

= Spurious Emission —— el L — ||

Channel Power

Spectral Density " B Sons

Multi-ACLR £ o2 72| Channel2 ‘
SEE|= AAHE0 M ACLRE 3t 3HHO
=¥ 8 4+ 9z = x| gk

Mode AH

Mode

=X
=

0
lot
rg
>
o)
-
Z

O JDSU 2012/01/06 15:50:50

(O J0su 2012/01/06 15:58:01
Mode: WCDMA/HSDPA ACLR RF Analysis

Mode: WCDMA/HSDPA Multi-ACLR RF Analysis
Center Frequency: 2.000 000 000 GHz Preamp off Freq Refer Internal ey
Chann Atte 2048 [A] Trigger Source: Internal
Channel Standard: Band 1 (2100-Ge... External Offset: 40.00 dB [On] Trigger Free Run

off Freq Refer Internal T POster
Attenuation: 20 dB [A] Trigger Source: Internal
Band 1 (2100-Ge... External Offset: 40.00 dB [On] Trigger Free Run

Signal Analyzer

Occupied BW Occupied BW.

ale Unit: dBm Unit: dBm

Spectrum Spectrum
Emission Mask Emission Mask
W [M]
30 kHz
VBW [M]
MA 30 kHz T I T T
40 0 bt el s s o s duiad S

Sweep Time
1.83 sec 500

p 600
Average ¢ enter : 2.007 500 000 GHz Frequency =

60.0
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o framelfOfl Z2tEl 2t physical 10MH:
Mode A% channel?| TH| Power?| = 2[0| Subframe No
Lt
: 0
Measure Modulation Frame « OFDM Symbol Power SHICH N >
Analysis .
. 7t subframeQ| 4HTY AlZof &ots
RE SCO| A& power?| &= 1/6
TS CFI
AlStL|C
EAgLICH u cr
Auto Manual
OFDM Sym Tx Pwr = Z RETP
'y Antenna Port
all NG5 NEB, RE location
of 4th symbol within subframe
0 1
PDSCH MIMO
2.000 000 000 GHz off F Inte 1] e More (1/2) CyCIIc PrEfIX
1548 [A) Trigos e:  Internal DA\ chasac
Band 1 2100) set. 40,00 40 [On] Triog e
Normal  Extended
, Control Chamel Cell ID
EVM (%) |Power (dBm) | Modulation Type REG/RBS
e i 498
o . Auto Manual
o T T 5 PDSCH Mod Type
T e Auto QPSK
16QAM 640AM
Delay
EVM P x (600 0.00us
e EvMPek: Sa0Als » Sy Miscellaneous P
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Power Statistics CCDF

Mode A7

Measure Power
1 Statistics CCDF

1508 [A]
1 40.00 d8 [On]

Probability

110 %]

VIAVI

Definition
CCDF= &8 HMEo REZ:E FH
X o

gLCE QoSeol Xap glo] @2 WA
MHIAE 37| 915t 7IX|=9] £82
Xzt ot7| ?lt 7S YLICH

80 ga|

* Average Power
X| ™ &l Frame Lengths0t £H &l
- Power HA|.

*+ Max Power
X| ™ &l Frame Lengths0t £H &l
Peak Power HA|.

» Crest Factor
-+ Power?t MAX PowerQ| Xt0O| Z}
HA|

www.viavisolutions.com

Measure Setup

CCDF Length

16

=
=
*
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M Time 8%

CCDF Length = 7i{==(n) * 10ms
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NB-IoT 7l 2

Signal Structure

« UL and DL bandwidth of 180KHz
- Frequency error is specified to be +0.1 PPM
- OFDMA with 12 x 15KHz or 48 x 3.75KHz sub-carriers

- Uplink

Narrowband Physical Uplink Shared Channel, NPUSCH (BPSK, QPSK)
Narrowband Physical Random Access Channel, NPRACH

Narrowband demodulation reference signal, NDRS
- Downlink

Narrowband Physical Downlink Shared Channel, NPDSCH (QPSK)
EVM > 17.5%

Narrowband Physical Broadcast Channel, NPBCH (QPSK)
Narrowband Physical Downlink Control Channel, NPDCCH (QPSK)

Narrowband reference signal, NRS (sub-frame 0, 4, and 9), SISO or
MIMO 2x2 with TAE < 65ns

Narrowband synchronization signal (NPSS and NSSS) including Cell
ID

www.viavisolutions.com

VIAVI

Modes of Operation

Stand-Alone Guard-band In-band
[ ]
200KHz LTE LTE
NB-IOT | Uplink (UL) operating band Downlink (DL) operafing Duplex
Operating BS receive band Mode
Band UE transmit BS transmit
UE receive
Futgew — Fut_high Fnl_lew — EnL_hish
1 1920 MHz - 1980 MHz 2110 MHz - 2170 MHz HD-FDD
3 1710 MHz - 1785 MHz 1805 MHz - 1880 MHz HD-FDD
5 824 MHz - 849 MHz 869 MHz - 894MHz HD-FDD
8 880 MHz - 915 MHz 925 MHz - 960 MHz HD-FDD
12 699 MHz - 716 MHz 729 MHz — 746 MHz HD-FDD
13 777 MHz - 78T MHz 746 MHz - 756 MHz HD-FDD
17 T04 MHzZ - 716 MHz T34 MHz — 746 MHz HD-FDD
19 830 MHz - 845 MHz 875 MHz — 890 MHz HD-FDD
20 832 MHz - 862 MHz 791 MHz - 821 MHz HD-FDD
26 814 MHz — 849 MHz 899 MHz - 894 MHz HD-FDD
28 703 MHz — 748 MHz 758 MHz - 803 MHz HD-FDD

Source: 3GPP 36.802, 36.104, 36.211

© 2017 Viavi Solutions Inc.

61


http://www.viavisolutions.com/

180KHz from 12 x 15KHz
N B-IOT ?' _{ Subcarri1e5rka (OFDMA downlink)

aiin

NB-IoT M 7|X|2

Standalone
[ | |
I Gf»'{’lll I/ UMTS/LTE \ LTE 180KHz PRB
(Physical Resource Block)
200k 200k 200k

A

. . S S . - -

I I I i 1 [

H b HorieLa A | e I
_t I I I e R - ey LN

Typical 5MHz LTE Cat M
5MHz with 25 x 180KHz 1.4MHz with 6 x 180KHz

200KHz from 1 x 180KHz

LTE cat-M NB-IoT In-ba

Central control NB-IoT LTE NB-IoT in 200KHz GSM NB-IoT in 200KHz GSM
6 PRB guard band (Standalone _ guard)

\. I .\\. I www.viavisolutions.com © 2017 Viavi Solutions Inc. 62
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=8 RE

al
x

T b

- In-Band 97| 72| 0{2| HYX|

s BW 10MHz (50 PRBs) & [j

d0c|E

Direct Current (DC) Subcarrier 180 KHz
18 | 19 | 20 | 21 | 22 |23 (24 ||| 25|26 |27 |28 |29 |30 | 31
|: T 900 KHz "
97.5 KHz
= LTE BWOj| [[}2 NB-IoT &%t &

LTE

Bandwidth

VIAVI

2,12

2,7,17, 22

4,9, 14, 19,
30, 35, 40, 45

2732, 42 47,
52 57 62 67,
72

27,12, 17, 22, 4,9, 14, 19, 24,

29, 34, 39, 44,

55, 60, 65, 70,

75, 80, 85, 90,
95

www.viavisolutions.com
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=2|x2 (=23 3)
. CH2EA BaMY NS s

Even numbered frame (10ms)

Odd numbered frame (10ms)

v

A

(2
P
2 ~N Is I3 I3 JIs I3 I3 Is Is I3 ur I3 I3 I3 I3 I3
ST||loz|.9].8/,9].8 G| o _ 8% | _9| 8. 8.9 o | 8| ol &
Ix| 88|50 |9C |20 |30 (83|29 |52 (20|23 |82 59|90 (20|30 (83 |89 52|39 gg
29| |6 |6l |68 |68 vl |62 |68 |6l | vl |62 |ve |68 |6l |68 |6l |62 |68 |6va |6l | 64
a2 z a a o a o a a z a a o a o a a o
- p- = 3 p 3 Pz = P = Pz =z 3 p = =
A
+—>
Subframe
(Ims)
NRS
LTE-RS
14 OFDM symbols 14 OFDM symbols
P (1 ms) g < (1 ms) >
;‘ ~ A
- NPSS (Narrowband Primary Synchronization Signal): . .
N N
S = =
- 7 A= 34 B8
. . . =8 §g
- NSSS (Narrowband Secondary Synchronization Signal): £z g3
@ @

- =2| A& Oto| C|(PCL, Physical Cell Identity)

VIAVI

www.viavisolutions.com
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NB-IoT BEFE 7|= 14 orr 1536141 vie0) I_te

™

Maximum Output Power:
- Standalone NB-IoT: + 3dB O] L] f
- In-Band NB-IoT: + 3.5dB OlLH Max(6.5d5m—60~[/1"4”;2—O.O15JdB+XdB,

O of = -12.5d8m)
. MO =: 200KHz O|LY

Note 1

- NB-IoT RB power dynamic range (In-band or Guard band): 6 dB 0|4} M:zz;m_mo(m_0.065},5”(,5,
- Fht4= 5|8 X} £0.05 ppmO| LY ~12.508m)

- NPDSCH EVM(QPSK): 17.5% 0|5} Note 3

« ACLR: —12.5d5m—15~[f—/|jgzsef —0.215de

- Standalone NB-IoT: 40 dB (ACLR1) / 50 dB (ACLR2)

Channel bandwidth of NB-IoT: BW(.nne [kHz] MH|A SA! F=0l0AM e S41 = GE o= ACLR limit
200 300 kHz Square (180 kHz) 40 dB
500 kHz Square (180 kHz) 50 dB

- Time alignment error (NRS): 65 ns O|L{
- Operating band unwanted emission:

Frequency offset of measurement Frequency offset of measurement filter centre T rEertE e | (Ve e

filter -3dB point, Af
0 MHz < Af < 0.05 MHz
0.05 MHz < Af < 0.15 MHz
0.15 MHz < Af < 0.2 MHz
0.2 MHz < Af < 1 MHz
74 2l (Note 6)
1 MHz < Af < min(Af,. 10 MH2)
10 MHz < Af < Af,

max

VIAVI

frequency, f_offset
0.015 MHz < f_offset < 0.065 MHz
0.065 MHz < f_offset < 0.165 MHz
0.165 MHz < f_offset < 0.215 MHz
0.215 MHz < f_offset < 1.015 MHz
1.015 MHz < f_offset < 1.5 MHz
1.5 MHz < f_offset < min(f_offset,,,,, 10.5 MHz)
10.5 MHz < f_offset < f_offset,,,,

www.viavisolutions.com

Note 1
Note 2
-12.5 dBm
Note 3
-24.5 dBm
-11.5 dBm
-15 dBm

30 kHz
30 kHz
30 kHz
30 kHz
30 kHz
1 MHz
1 MHz

© 2017 Viavi Solutions Inc.
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NB-IoT 7|& 77 (2YHIII L X|%)

800MHz LY 1t 1.8GHz CiH0Of| 0|5 4I& NB-IoT 7|= 7|& ¢t 414 (¢ M4x6g = HIATR)
2 2L M8 J|X20| o F240|H Q4A|H L In-Band, Guard-Band= LTE 7|&7|X0| 2t AALS
St Stand alone(ME7|X|=x)0f & A= H& TL|CL

- SKT, LGU+ : 800MHz A}
- KT 1800MHz A}8

- LTE X|& =@}z ZAHEZE 10 MHz 225 KHz, 20 MHz:245 KHz 0|Z
= QL S28E: (37 Fuk Y E X 0.4/KHz) W 0|5}
= FIb= o8 HAL +(X’d Fobs x 5 X 108) O LY

= X9 =mj = 200 KHz 0|3}
+ QTR .
= CF +300 KHz (40dBc)
= CF +500 KHz (50dBc)
- CHoQf A}
> +0.215 ~ 0.265 MHz @ 30 KHz: -14dBm 0|3}
> +0.265 ~ 0.365 MHz @ 30 KHz: -14dBm 0|3}
> +0.365 ~ 0.415 MHz @ 30 KHz: -14dBm 0|3}

LTE Channel Band

\ 4

A

= +0.415~1.215 MHz @ 30 KHz: [-14-15x(Af-0.415)] dBm O|5}

> +1.215~ 1.7 MHz @ 30 KHz: -26dBm 0|3}
> +1.7~10.7 MHz @ 1 MHz: -13dBm 0|3}
= AFE|0{A EHAL
> 30 MHz ~ 1GHz @ 100 KHz: -13 dBm 0|3}
- 1 GHz ~ 12.75 GHz @ 1 MHz: -13 dBm 0|3}
- 879 MHz ~ 849 MHz @ 100 KHz -76 dBm 0|3}
- 898 MHz ~ 900 MHz @ 100 KHz: -32 dBm 0|3}

VIAVI

A

Transmission Band ‘|

»

-

10 MHz : 225 KHz
20 MHz : 245 KHz

www.viavisolutions.com
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NB-IoT =%

. In Band
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NB-IoT (In-Band)

Analyzer

» NB-IoT

» In Band

~
Bandwidth )
NB-IoT (In Band)7} /= LTE Bandwidth& AX
10MHz
CESHITRTE  of2j NB-loT 3T HE AZ5H0] PRB WSS 94 $LC Of2f Ei& 3GPP EZE0|
1 dolgtn U= NB-lIoT =3O WFH 2|0 2K L|CH
LTE system 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
bandwidth
LTE PRB indices | 2, 12 2,7,17, |4,9,14,19, |2,7,12,17,22, |4,9, 14,19, 24, 29, 34,
for NB-IoT syn- 22 30, 35, 40, 45 | 27, 32, 42, 47, 39, 44, 55, 60, 65, 70, 75,
chronization 52, 57,862,867, 72 | B0, 85, 90, 95
Subframe No
=4 g subframe A7d. O| O += Measure Type 0| subframe & {2t =43} E L|CH
0
Measure Type N
=X A1tE Subframe EE= FrameQ 2 ME™SH 4= Q& L|LC}
Frame Subframe
: e ! \ /
\. I .\\. I www.viavisolutions.com © 2017 Viavi Solutions Inc. 68
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574 ofH
Measure Type: Frame

« Frame

TeSUFVIiG:975.060)

Mode: NB-IoT In Band NB-IoT Modulation Analysis Marker xHLé-I HE:| I_Q Dlagram ég
Center Frequency: 889.000 000 MHz Preamp: off Freq Reference: GPS Marker View
Channel: 2600 FWD Attenuation: 20dB [A] Trigger Source: Internal
Channel Standard: Band Global External Offset: 41.00dB [On]  Trigger: Internal
On oft .
[ Marker View Chanel
Channel Summary Frame Power: 32.82 dBm Channel
ES;E;;TAD:E celli: 175 N Marker
71 Channel EVM (%) Power (dBm) Modulation Type 0 n Off N PS S
[NB'IDT Mode NPSS 0.82 25.81 7-Chu
n band
NBIoT PRBIndex NSSS 322 28.56 Z-Chu
19 NPBCH 0.71 26.43 QPSK
MeasuraType 0.82 26.43 —_—
Frame NRSO 0.83 28.36 QPSK
NRS1 QPSK
1-Q Diagram NPDSCH
Modulation Format: QPSK
" Frequency Error: 1.82Hz
0.002 ppm —_—
1Q Origin Offset: -66.16
EVM RMS: 0.82%(0.83%)
EVM Peak: 263%(2.63%) e
Even numbered frame (10ms) Odd numbered frame (10ms)
(2
A
) T T T T T = T TS T = ae T oe s =
EEI o5 o c\|Q co’q <r9 w N t'.o9 1\9 c:c>9 [o2) o5 o (\IQ or)Q vg wn 9 no9 I\Q ooQ 039
SZ||Ealtg|ta|ta|ta|t8 | ta|ia | ta | t8Ea|ta|ta|ta | ta|i8|ig|ta|ia|ia
-g% w% nQ | v | DA |va |[©BZ | Hva |0 | va |0 w% N | v | DA | v | DZ |nva | vA | va | wA
7} o o o o o o o o o o o o o o o
A z z z z z z z z z 4 z z z z z
AN
—
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=3 2

i

Measure Type: Subframe

. Subframe: #0 (NPBCH)

" 48,55 E126' 51"
fest FYED

Subframe: #1/2/3/4/6/7/8 (NPDSCH/RS)

Tese PWE5.975.060)

Mode: NB-IoT In Band NB-IoT Modulation Analysis Marker Mode: NB-IoT In Band MNB-IoT Modulation Analysis Marker
Eﬁmer Flrequency: gggOO(Fagﬂﬂ MHz :::eampl{ %Tda - _T_rgq Re;erence: IGl:S | Marker View Eﬁnler Flrequency: gggoo%gm MHz JI;‘trleamp t ggdn m _Frrgq Re;erence: IGFt'S | Marker View
annel: enuation: rigger Source: nterna annel: tenuation: rigger Source: nterna
Channel Standard: Band Global External Offset: 41.00dB[On]  Trigger: Internal Channel Standard: Band Global External Offset: 41.00dB [On]  Trigger: Internal
on off I On oft
Channel Summary Subframe # 0  Subframe Power: 35.85dBm Channel Channel Summary Subframe #: 1 Subframe Power: 36.09 dBm Channel
v celll: 175 NPBCH Pt celllb: 175 NPDSCH
72 Channel EVM (%) Power (dBm) Modulation Type 71 Channel EVM (%) Power (dBm) Modulation Type
m;:fdmde NPSS 7-Chu II\rI.Bt;?anMOdE NPSS 7-Chu
NE-IoT PRE Index nsss Zchu NE-IoT PRE Index NSSS Zchu
19 3.29 26.27 19 NPBCH QPSK
Measure Type NPDSCH QPSK [re— Measure Type 0.90 26.35 —_—
Subframe NRSO QPSK Subframe NRSO 0.83 28.30 QPSK
NRS1 QPSK NRS1 QPSK
1-Q Diagram NPBCH — 1Q Diagram NPDSCH ——
Modulation Fermat: QPSK Modulation Format: QPSK
" r Frequency Error: 0.90Hz " Frequency Error: 1.33Hz
0.001 ppm 0.001 ppm
1Q Origin Offset: -43.19 1Q Origin Offset: -60.11
- EVM RMS: 3.29%(3.29%) EVM RMS: 0.80%(1.11%)
EVM Peak: 10.67 % ( 10.67 % ) e — EVM Peak: 4.06% (4.06% ) e
Even numbered frame (10ms) Odd numbered frame (10ms)
< » @ »
<% > >
o 1
A
g N I3 I3 I3 I3 I3 I3 JIs Is I3 I3 Is I3 pc Is I3
Er|(lozl 9| .8].8 .9}, 01.2],.8]|,2 Sl 8] . 9].90 0l 8], 8],8
Sel|ii8lig | ia|io|ialielia|ia | ia Flio|io|ia| il |ia|ia | ta|ia
-g% IUJ% nAa |l og |loa |voa i o na |l oa | oA Aloa|lva |l voa §io na |loa |l o | oA
7} o o o o o o o o o o o o o o o
A z z z z z z z z z 4 z z z z z
N |
~—
I I | — I I I I I | — I I |
n n A q N :
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54 2™
Measure Type: Subframe

. Subframe: #5 (NPSS)

5.975.060)

- Subframe: #9 (NSSS)

Test FW(9.075.060) o}

Mode: NB-IoT In Band NB-IoT Modulation Analysis Marker Mode: NB-IoT In Band NB-IoT Modulation Analysis Marker
Center Frequency: 889.000 000 MHz Preamp: off Freq Reference: GPS Marker View Center Frequency: 1.840000000GHz  Preamp: off Freq Reference: Internal Marker View
Channel: 2600 FWD Attenuation: 20dB [A] Trigger Source: Internal Channel: 1550 FWD Aftenuation: 20dB [M] Trigger Source: Internal
Channel Standard: Band Global External Offset: 41.00dB[On] Trigger: Internal Channel Standard: Band Global External Offset: 41.00dB[On]  Trigger: Internal
On off I On oft
Channel Summary Subframe #: 5  Subframe Power: 35.62 dBm Channel Channel Summary Subframe #:9  Subframe Power: 37.62 dBm Channel
Detect Mode Detect Mode
CellID: 175 CellID: 38
FDD 10 MH; NPSS FDD 20 MH NSSS
7; Channel EVM (%) Power (dBm) Modulation Type 7; Channel EVM (%) Power (dBm) Modulation Type
NB-IoT Mode NB-IoT Mode
In band 0.78 25.66 1n band MNPSS Z-Chu
NB-IoT PRB Index NSSS Zthu NB-IoT PRB Index s EOE
19 NPBCH QPSK a4 NPBCH QPSK
‘MeasureType NPDSCH QPSK — MeasureType NPDSCH QPsK —
Subframe NRSO QPSK Subframe NRSO QPSK
NRS1 QPSK NRS1 QPSK
1.Q Diagram NPSS — 1-Q Diagram NSSS ——
Modulation Format:  Z-Chu Modulation Format: ~ Z-Chu
Frequency Error: 0.66 Hz == Frequency Error: 0.81Hz
0.001 ppm 0.000 ppm
1Q Origin Offset: -63.39 : I‘ 1Q Origin Offset: -80.35
¥ ;
EVM RMS: 0.78% (3.52% ) EVM RMS: 0.65% (0.65% )
EVM Peak: 2.10% (17.19% ) e — o EVM Peak: 2.07%(2.07%) e —
Even numbered frame (10ms) Odd numbered frame (10ms)
< » @ »
< > >
(2
A
g N I3 I3 I3 I3 I3 I3 JIs Is I3 I3 Is I3 pc Is I3
ST ol SN S Oy Oy o2l . Sm om ol _SH SN S Sl ofl N .8 .
sZ||taltag |t |ta|tascelia|ia|ca|coyie |t |ta|ta|taliehia|ta|ta|ia
a
28 wd |vag |va | v | s o g |va | ool o wl | | v | v | vafloz |oa |vn | va | s
7 z o o o o o o o =z o o o o o o o o
A z z z z z z z z z z z z z z z
AN
~—
n n A q N :
- www.viavisolutions.com © 2017 Viavi Solutions Inc. 71
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NB-IoT(In-Band) A{H|A PRB %t7|

. LTE-FDD Demodulation0f| A DATA ChannelS

(In-Band #19)

ME

L—

=4 510f

o

(In-Band #44)

®)
—

1

B ANTO W ANT1

On

-20.00 dB

Cyclic Prefix
MNormal

Cell D [A]
175

Antenna Port [A]
PDSCH Precoding

PDSCH Threshold

1-Q Diagram of Current Block

Resource Bloc!

RE Power:

Modulation Format:

1Q Origin Offset:

EVM RMS:

EVM Peak:

9

Subframe #:0 RB#19

29.64 dBm

1

W ANTO M ANT1

Antenna Port [A]

PDSCH Precoding
off

-20.00 dB

PDSCH Threshold

1-Q Diagram of Current Block

Cyclic Prefix
MNormal

Cell ID [A]
38

esource Blocl

Subframe #: 0 RB#44

RB Power:
Modulation Format:
1Q Origin Offset:
EVM RMS:

EVM Peak:

30.53dBm

256 QAM

-50.76 dB

6.99 % ( 66.21 % )

20.26% (159.39% )
@ Symbol #12,5C #530

Mode: LTE - FDD Data Channel Marker Mode: LTE - FDD Data Channel Save/Load
Center Freguency: 889.000 000 MHz Preamp: Off Freq Reference: GPS Marker View Center Frequency: 1.840000000GHz  Preamp: Off Freq Reference: Internal Save
Channel: 2600 FWD Attenuation: 30dB [M] Trigger Source: Internal Channel: 1550 FWD Attenuation: 20dB [A] Trigger Source: Internal
Channel Standard: Band Global External Offset: 41.00dB [On]  Trigger: Internal Channel Standard: Band Global External Offset: 41.00dB[On] Trigger: Internal
On off
Resource Block Power Subframe #: 0 Marker: RB#19 | RB Number Resource Block Power Subframe #: 0 Marker: RB#44 | Load
Detect Mode Scale Unit: dBm Detect Mode Scale Unit: dBm
FDD 10 MHz 60.0 [ T T T T T T T 1119 FDD 20 MHz
PHICH Ng 400 | | } — | | } | | PHICH Ng 30.0 T
— i

16 200 - 16 10.0
MBMS 00 ] MBMS 100
off off -

-20.0 -30.0
can - can AR R T

-40.0 -50.0

1] k A 0 R lock 99

Save Type

Binary XML

V1AV

www.viavisolutions.com
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NB-IoT =%

« Guard Band
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NB-IoT (Guard-Band)

i}
0
H»
>

Analyzer

N
Bandwidth .
NB-IoT (In Band)7} Q&= LTE BandwidthE A7
NB-IoT Center NB-IoT(Guard Band)2| Center FrequencyE A7 &tL|LC}. Center Frequency
Frequency Ll
1.000000000GHz 6dB_| _M____ m,"__’ml
o
Subframe No
=X & subframe A7H. 0| O|45= Measure Type 0| subframe [Tt A5} =l L|C}
0
Measure Type =2M AQE CC L o MXSE A Ol A
=X ZA1Z Subframe EE= FrameQ 2 MH™sH 4= Q& L|CH
Frame Subframe
\. y,

\. I .\\. I www.viavisolutions.com © 2017 Viavi Solutions Inc. 74
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- Spectrum Emission Mask

Test FW(9.075.060)

LTE-FDD 721} Z+g

VIAY

Mode: NB-IoT Guard Band Spectrum Emission Mask Measure
Center Frequency: 889,000 000 MHz Preamp: off Freq Reference: Internal rum .
EE;""E}}.: d“’d 0D ?nlenué":g;: | Do ;;és {t: spect E-UTRA bands <1GHz, Category BO|| {ZtE|-= Channel Bandwidth 5, 10, 15, 20 MHz
lanne| ndard: n 3l xternal set: A n rigger: nternal OI . E - 7i
I e Ol LTE Signaldj| CHet SEM 74
scale Unit: dBm NB-loT (Guard Band)_| geecrm =12 offset (RBW
=5 3 . [o]] NEE{o] =0l
e w00 — filter ©| -3dB point | Channel BW/2Ql XIHSESl Tt | o0 om | Rew
FFT <« - offst
Detector 30.0 - 'I'E'l)
20,0 - ~
o 100 anapsis 0 MHz < Af < 5 MHz | 0.05 MHz < f offset < 5.05 MHz ﬁi’{s‘m 100 kHz
z 0.0
—— -0 5 MHz < Af < 10 MHz_|_5.05 MHz < f offset < 10.05 MHz | -14 dBm | 100 kHz
100 kHz 235»‘\»»%'» e T P W 10 MHz < Af < Af 10.05 MHz < f offset < f offset ., -16 dBm 100 kHz
40,0
Average: 1 00 ter: 889,000 000 MHz Frequency Span: 50.000 000 MHz E-UTRA bands >1GHz, Category BOf| &l & k|= Channel Bandwidth 5, 10, 15, 20 MHz
! Ol LTE Signaloj CHEH SEM 724
?S:ﬂ:‘!dth Reference Power: 45.81 dBm
ZTnkA
Frequency Offset Range Measur.emem Lower Peak Upper Peak -|--l-l-|‘-|- Offset (RBW ol HMHEE{o| =1l
quency 5 easurem: pp filter 9| -3dB point Channel BW/2 ._f:‘l H2EQ| St 23 374 RBW
0.05 MHz - 5,05 MHz 100 kHz -1370dBm P -22.08dBm P H EY) offst
.08 M 20,00 Wiz 0k sesadem b sem p [ - 7dB
’ ’ ' 0 MHz < Af < 5 MHz 0.05 MHz < f offset < 5.05 MHz -14dr:31m~ 100 kHz
5 MHz < Af < 10 MHz 5.05 MHz < f offset < 10.05 MHz -14 dBm 100 kHz
10 MHz < Af < Af ., 10.05 MHz < f offset < f offset,_., -16 dBm 1 MHz
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Measure Type: Frame

« Frame

Test FW(9.075.060)

Mode: NB-IoT Guard Band NB-IoT Modulation Analysis Measure Setup L4 eH . 2 X
Center Frequency: 889.000 000 MHz Preamp: Off Freq Reference: GPS Bandwidth o xIII =2 =2 I-Q Dlagram = o
Channel: 2600 FWD Attenuation: 20dB [A] Trigger Source: Internal
Channel Standard: Band Global External Offset: 41.00dB[On]  Trigger: Internal
I 10 MHz
Channel Summary Frame Power: 32.82 dBm Subframe No Marker Vlew Chanel
E;Es;":ﬂ”'ie Cell ID: 175 = Marker
J Channel EVM (%) Power (dBm) Modulation Type
:E’m Mode NPSS 0.82 25.81 7-Chu On Off NPSS
uard band
NB-IoT CF MNSSS 3.22 28.56 Z-Chu
284.402500 MHz NPBCH 0.71 26.43 QPSK
MeasureType 0.82 26.43 —_—
Frame NRSO 0.83 28.36 QPSK
NRS1 QPSK
1Q Diagram NEDSCH “NEoT Center
Modulation Format: QPSK Tz
Frequency Error: 1.82Hz OO
0.002 ppm Measure Type
1Q Origin Offset: -66.16
EVM RMS: 0.82% (0.83%) Frame Subframe
EVM Peak: 263%(2.63%) e
Even numbered frame (10ms) Odd numbered frame (10ms)
(2
.
) T T T T T = T TS T = ae T oe s =
ET||.z|_ 8| .81.8|.8|_06l.8| 8|8 | 21.8/.8].8 .0nl.ol 8]l 8.8
3| 28159 20|20 10 2@ 20| 50| 20 2@ 281 50 20| 20| 20| 28] 20| z0| 20 20
-g% nL |lng | vQ |va v |[OZ | v | DA | HvAa | D Nl v | vA | vAa | A |HZ | KA | KA | A | DA
7 z o a a o a o a z a a o a a a a a
A z z z z z z z z zZ 4 z z z z z
AN
—
| u Gl q s q
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Measure Type: Subframe

« Subframe: #0 (NPBCH) - Subframe: #1/2/3/4/6/7/8 (NPDSCH/RS)

Test FW(9.075.060) (met

Test FW(9.075.060) (met

Mode: NB-IoT Guard Band NB-IoT Modulation Analysis Measure Setup Mode: NB-IoT Guard Band NB-IoT Modulation Analysis Measure Setup
Center Frequency: 889.000 000 MHz Preamp: off Freq Reference: GPS Bandwidth o Center Frequency: 889.000 000 MHz Preamp: off Freq Reference: GPS Bandwidth o
Channel: 2600 PWD Aftenuation: 20dB[A] Trigger Source: Internal Channel: 2600 PWD Aftenuation: 20dB[A] Trigger Source: Internal
Channel Standard: Band Global External Offset: 41.00dB[On]  Trigger: Internal Channel Standard: Band Global External Offset: 41.00dB[On]  Trigger: Internal
I 10 MHz 10 MHz
Channel Summary Subframe #:0  Subframe Power: 35.85dBm Subframe No Channel Summary Subframe #: 1 Subframe Power: 36.09 dBm Subframe No
E;I‘;i‘ﬂ"a";'e cellID: 175 0 F";‘;i‘ﬂ"&":e cellID: 175 5
7; Channel EVM (%) Power (dBm) Modulation Type 7; Channel EVM (%) Power (dBm) Modulation Type
NE-IoT Mode NB-IoT Mode
Guard band NPSS zChu Guard band NPSS ZChu
NBIoT CF NSS5 Z-Chu NEIoTCF NSS5 Z-Chu
884.402500 MHz 3.29 26.27 884402500 MHz NPBCH QPSK
Measure Type NPDSCH QPSK — Measure Type 0.90 26.35 —
Subframe NRSO QPSK Subframe NRSO 0.83 28.30 QPSK
NRS1 QPSK NRS1 QPSK
QT NPECH NB-IoT Center QLT NPDSCH NB-IoT Center
Medulation Format: QPSK s Medulation Fermat: QPSK s
Frequency Error: 0.90Hz A (L2 Frequency Error: 1.33Hz A (L2
. + B
0.001 ppm Measure Type 0.001ppm Measure Type
1Q Origin Offset: -43.19 1Q Origin Offset: -60.11
| EVM RMS: 3.29%(3.29%) frame  Subframe EVM RMS: 0.90%(1.11%) frame  Subframe
EVM Peak: 10.67 % (10.67 %) e — EVM Peak: 4.06% (4.06% ) e —
Even numbered frame (10ms) Odd numbered frame (10ms)
< » @ »
<% > >
o 1
A
g N I3 I3 I3 I3 I3 I3 JIs Is I3 I3 Is I3 pc Is I3
Er|(lozl 9| .8].8 .9}, 01.2],.8]|,2 Sl 8] . 9].90 0l 8], 8],8
Sel|ii8lig | ia|io|ialielia|ia | ia Flio|io|ia| il |ia|ia | ta|ia
-g% IUJ% nAa |l og |loa |voa i o na |l oa | oA Aloa|lva |l voa §io na |loa |l o | oA
7} o o o o o o o o o o o o o o o
A z z z z z z z z z z z z z z z
N |
~—
I I | — I I I I I | — I I |
n n A q N :
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Measure Type: Subframe

. Subframe: #5 (NPSS)

- Subframe: #9 (NSSS)

Test FW(9.075.060) % ey Test FW(9.075.060) oo
Mode: NB-IoT Guard Band NB-IoT Modulation Analysis Measure Setup Mode: NB-loT Guard Band NB-IoT Modulation Analysis Measure Setup
Center Frequency: 889.000 000 MHz Preamp: off Freq Reference: GPS Bandwidth o Center Frequency: 889.000 000 MHz Preamp: Freq Reference: GPS Bandwidth o
Channel: 2600 FWD Attenuation:  20dB [A] Trigger Source: Internal Channel: 2600 FWD Attenuation: 20 dB [A] Trigger Source: Internal
Channel Standard: Band Global External Offset: 41.00dB [On]  Trigger: Internal Channel Standard: Band Global External Offset: 41.00dB[On] Trigger: Internal
I 10 MHz I 10 MHz
Channel Summary Subframe#: 5 Subframe Power: 35.52dgm | Subframe No Channel Summary Subframe#: 9 Subframe Power: 36.06 dBm sliiEmE L
Detect Mode CellD: 175 g Detect Mode cellID: 175 9
FOD 10 MHz Channel EVM (%) Power (dBm) Modulation Type FOD 10 MH: Channel EVM (%) Power (dBm) Modulation Type
NB-IoT Mode MNB-IoT Mode
25.66 ZCh
Guard band 078 Guard band NPss =
NSSS Z-Chu 0.72 28.70
NB-loT CF MB-IoT CF
884.402500 MHz NPEBCH QPsK 884.402500 MHz NPBCH QPSK
Measure Type NPDSCH QPsK [r— Measure Type NPDSCH QPSK ——
Subframe NRSO QPSK Subframe NRSO QPSK
NRS1 QPSK NRS1 QPsK
. . —
1.Q Diagram NPSS NB-IoT Center 1-Q Diagram NSSS NBIoT Center
f
Modulation Fermat:  Z-Chu requency Modulation Format: ~ 7-Chu Frequency
884.402500 MHz £84.402500 MHz
Frequency Error: 0.66 Hz o~ L Frequency Error: 0.78 Hz
0.001 ppm Measure Type - 0.001 ppm Measure Type
1Q Origin Offset: 63.39 } 1Q Origin Offset: -64.10
EVM RMS: 0.78 % (3.52%) frame  Subframe A EVM RMS: 0.72%(0.72%) Frame Subframe
< ,
EVM Peak: 2.10%(17.19%) EEEE = EVM Peak: 2.05%(2.05%) [r—
Even numbered frame (10ms) Odd numbered frame (10ms)
< > >
< L]
(2]
6 — I8 Is
= Is Is Is Is Is I= Is Is Is Is I=
ET | 5| 5| &5|.5 5| 8. 8 | 5| 8| 8. 08 5| .ol 8.8
SX| |22 | %8| 9C |20 |30 R0/ 80| 5020 /20 [ 22| 58| 0|20 |30 R0 [8C |50 |80 |20
[V [T L L [T L L L L LL L N 0N N €N
L9 oz | o3 | vl |6l | 5B I o3| vl | 5B & nwi | on | v |va | sz o |$a | v | va
2 © =z a a a a a a o =z o a a o a a a a
? z z z z z z z z z z z z z z P4
(aV]
—
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NB-IoT =%

. Stand Alone
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NB-IoT (Standalone)

L E5F &N
» » Standalone

Channel Power, Occupied BW, Spectrum Emission Mask, ACLR, Spurious Emissions

)|} Analyzer

RF Analysis

Modulation
Analysis

Subframe EE= Frame2 A M350

Al

~
o

Measure Subframe No
Setup 4 =X ¢t subframe X, O| O 55+<= Measure Type 0| subframe [0t EHAM 5} ElL|C}
0

Measure Type
=X ZAE Subframe = FrameQ 2 MHE 4= Q& L|CH
Frame Subframe
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- Channel Power

Occupied BW

Spectral Density:

PAR:

-14.37 dBm / Hz

2.87dB

Mode: NB-IoT Standalone Channel Power RF Analysis
Center Frequency: 884.402 500 MHz Preamp: Off Freq Reference: Internal Channel Power
Channel: 2554 FWD Attenuation: 20dB[M] Trigger Source: Internal
Channel Standard: Band Glabal External Offset: 41.00dB [On]  Trigger: Internal
Scale Unit: dBm M1 — oA
Mode
Sweep 40.0
Detector 30.0
RMS 200 A kg Spectrum
0.0 [ Emission Mask
RBW [A] 10. | h
3kHz 0.0 'I \
VBW [A] -10.0 / { —
3kHz -20.0 M’ L
Sweep Time 0.0 - i i y "
141.41 ms -40.0 A
Average: 5 500 anter: 584,402 500 M2 Frequency Span: 1.000 000 MHz | Spurious
5 Emissions
Channel Power: 38.64 dBm / 200 kHz

Mode: NB-IoT Standalone Occupied BW RF Analysis
Center Frequency: 884.402 500 MHz Preamp: off Freq Reference: Internal Channel Power
Channel: 2554 FWD Attenuation: 20dB M Trigger Source: Internal
Channel Standard: Band Global External Offset: 41.00dB [On]  Trigger: Internal
PASS
Scale Unit: dBm M1: — el
Mode -0
Sweep 0.0
Detector 30.0 Pty 5
RMS 200 s vy [Hastitlu]
0.0 [ Emission Mask

RBW [A] 10. h
3kHz 0.0 ’ \

-10.0
VBW [A] I I WEiR
3kHz -20.0 F \A
sweep Time 300 T "'\"'\-:\.,M
141.41 ms -40.0 Py ML \
Average: 5 500 er: 884,402 500 Mz Frequency Span: 1.000 000 MHz | Spurious
5 Emicsi

Occupied Bandwidth: 181.64 kHz

Integrated Power:

Occupied Power:

38.69 dBm / 1.00 MHz

38.64 dBm (99.00 % of Integrated Power)

Spectrum Emission Mask

Mode: NB-IoT Standalone

Spectrum Emission Mask

RF Analysis

Mode: NB-IoT Standalone ACLR RF Analysis
Center Frequency: 884.402 500 MHz Preamp: Off Freq Reference: Internal Channel Power
Channel: 2554 FWD Attenuation: 20dB[M] Trigger Source: Internal
Channel Standard: Band Glabal External Offset: 41.00dB [On]  Trigger: Internal
| pass
0 ied BW
Scale Unit: dBm M1 — ceupie
Mode
Sweep 40.0
30.0 L
Detector u
RMS 20.0 / \ Spelclr.um
0.0 ,( \ Emission Mask
RBW [A] 10. ! \
30 kHz 0.0 I
-10.0
ke 200 / ‘ e
-20. W
: 300 o b mpfaf i ' ) N
Sweep Time - L)l L VL by
19.40 ms -40.0
" -50.0 -
Average: 5 Center: 884.402 500 MHz Frequency Span: 1.500 000 MHz | Spurious
5 Emissions
Reference Power: 38.51 dBm
Frequency Integration Lower Upper
Offset Bandwidth dBc dBm dBc dBm
300.00 kHz 180.00 kHz 56.02 -17.50 P 56.25 -17.74 P
500.00 kHz 180.00 kHz 60.72 -22.21 P 6033 -21.81 P

Center Frequency: 884.402 500 MHz Preamp: off Freq Reference: Internal Channel Power
Channel: 2554 FWD Attenuation: 20dB[M] Trigger Source: Internal
Channel Standard: Band Global External Offset: 41.00dB [On]  Trigger: Internal
PASS
Scale Unit: dBm M1: — Y
Mode 8 |”
Sweep 0.0 li
Detector 30.0 S
RMS 200
0.0 Emission Mask
RBW [A] 10.
30 kHz 0.0
VBWA] -10.0 e
30 kHz -20.0 o
- 30.0 o L s 1_/ b
Sweep Time . W
23.32ms -40.0
Average: 5 500 ver: 884,402 500 MHz Frequency Span: 21,200 000 MHz | Spurious
5 Emicsi
Reference Power: 37.96 dBm
Frequency Offset Range Measurement Lower Peak Upper Peak
Bandwidth
215.000 kHz - 265.000 kHz 30 kHz -22.83dBm P -23.93dBm P
265.000 kHz - 365.000 kHz 30 kHz -23.46dBm P -25.93dBm P
365.000 kHz - 415.000 kHz 30 kHz -2841dBm P -27.43dBm P
415,000 kHz - 1.215 MHz 30 kHz -28.78dBm P -26.63dBm P
1.215 MHz - 1.700 MHz 30 kHz -30.81dBm P -30.74dBm P
1.700 MHz - 10.600 MHz 1 MHz -16.45dBm P -16.20dBm P
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574 ofH
Measure Type: Frame

« Frame

Test FW(9.075.060) . oy
Mode: NB-IoT Standalone NB-IoT Modulation Analysis Marker
Center Fi 884,402 500 MH; P H off Freq Refi 3 Ints | i .
ciﬁfn'elf““““"“’ 2554 FWD : Atr‘le:nnaglion: 20dB [A] T;iegqgereseor::c(;: 12:::2; Marker View x“"é Hé' I-Q Dlagram éﬁ
Channel Standard: Band Global External Offset: 41.00dB[On]  Trigger: Internal
I On oft
. Channel .
e T . :;har::liummary Frame Power: 36.30 dBm Marker VIeW Chane|
ell ID: 4
7:;“‘13‘0:9 Channel EVM (%) Power (dBm) Modulation Type NPDSCH Marker
easure Type NPSS 275 26.39 7-Chu
[
e On Off NPSS
NPBCH 2.58 26.66 QPSK
NRSO 3.78 25.62 QPSK
MNRS1 — — QPSK
I-Q Diagram NPDSCH —
Modulation Format: QPSK
% ] Frequency Error: -4.15Hz
-0.005 ppm
1Q Origin Offset: -48.09
. - EVM RMS: 3.05%(3.05%)
= - EVM Peak: 771%(7.71%) r—
Even numbered frame (10ms) Odd numbered frame (10ms)
(2
.
£3 5| 3| | 3 5| 3| 3 5| 5| 3| 3 5| 5| &|.3
S T T T
i = = = (%)) = ~ = I = = = (%)) = ~ 7 = =
3| 28159 20|20 10 2@ 20| 50| 20 2@ 281 50 20| 20| 20| 28] 20| z0| 20 20
-g% w% nQ | v | DA |va |[©BZ | Hva |0 | va |0 w% N | v | DA | v | DZ |nva | vA | va | wA
7} o o o o o o o o o o o o o o o
A z z z z z z z z zZ 4 z z z z z
AN
—
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Measure Type: Subframe

. Subframe: #0 (NPBCH)

Test FW(9.075.060) ot

- Subframe: #1/2/3/4/6/7/8 (NPDSCH/RS)

Mode: NB-IoT Standalone NB-IoT Modulation Analysis Marker Mode: MB-IoT Standalone NB-IoT Modulation Analysis Measure Setup
Center Frequency: 884,402 500 MHz Preamp: off Freq Reference: Internal Marker View Center Frequency: 884,402 500 MHz Preamp: off Freq Reference: Internal
Channel: 2554 FWD Aftenuation: 20dB[A] Trigger Source: Internal Channel: 2554 FWD Attenuation: 20dB [A] Trigger Source: Internal
Channel Standard: Band Global External Offset: 41.00dB[On]  Trigger: Internal Channel Standard: Band Global External Offset: 41.00dB[On] Trigger: Internal
On off
Channel Summary Subframe # 0 Subframe Power: 42.80 dBm Channel Channel Summary Subframe #: 3 Subframe Power: 43.80 dBm Subframe No
QE'I:T‘M“'E cell ID: 466 NPBCH EIE'I;TIM‘“'E cell ID: 456 5
otandaone Channel EVM (%) Fower (d8m) | Modulation Type orndalone Channel EVM (%) Power(d8m) | Modulation Type
Measure Type NPSS ZChu Measure Type NPSS ZChu
Subframe Subframe
NSSS Z-Chu NSSS Z-Chu
2.97 26.64 NPBCH QPSK
NPDSCH QPSK — 2.75 26.71 —
NRSO QPSK NRSO 0.95 25.67 QPSK
NRS1 QPSK NRS1 QPSK
1-Q Diagram NPBCH — 1.Q Diagram NPDSCH —
Modulation Fermat: QPSK Modulation Format: QPSK
2 5 Frequency Error: -5.01 Hz ‘* = Frequency Error: -3.03Hz
-0.006 ppm -0.003 ppm Measure Type
1Q Origin Offset: -47.56 1Q Origin Offset: 6.63
. EVM RMS: 2.97%(2.97%) EVM RMS: 2.75% (2.75% ) frame Subframe
1 & 7,
EVM Peak: 6.86 % (6.86 % ) e — * EVM Peak: 6.70% (6.70% ) e —
Even numbered frame (10ms) Odd numbered frame (10ms)
< » @ »
<% > >
o 1
A
g N I3 I3 I3 I3 I3 I3 JIs Is I3 I3 Is I3 pc Is I3
Er|(lozl 9| .8].8 .9}, 01.2],.8]|,2 Sl 8] . 9].90 0l 8], 8],8
Sel|ii8lig | ia|io|ialielia|ia | ia Flio|io|ia| il |ia|ia | ta|ia
-g% IUJQ- nAa |l og |loa |voa i o na |l oa | oA Aloa|lva |l voa §io na |loa |l o | oA
7} =z o o o o o o o o o o o o o o o
A z z z z z z z z z 4 z z z z z
N |
~—
I I | — I I I I I | — I I |
n n A q N :
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Measure Type: Subframe

. Subframe: #5 (NPSS)

Test FW(9.075.060) 3 (i }

- Subframe: #9 (NSSS)

Test FW(9.075.060) 3 {i }

Mode: NB-IoT Standalone NB-loT Medulation Analysis Marker Mode: NB-IoT Standalone NB-IoT Modulation Analysis Marker
Center Frequency: 884.402 500 MHz Preamp: off Freq Reference: Internal Marker View Center Frequency: 884.402 500 MHz Preamp: off Freq Reference: Internal Marker View
Channel: 2554 FWD Attenuation: 20dB[A] Trigger Source: Internal Channel: 2554 FWD Attenuation: 20dB [A] Trigger Source: Internal
Channel Standard: Band Global External Offset: 41.00dB[On]  Trigger: Internal Channel Standard: Band Global External Offset: 41.00dB[On]  Trigger: Internal
Oon off I On oft
Channel Summary Subframe#:5  Subframe Power: 43.47 dBm dranpd Channel Summary Subframe #:9  Subframe Power: 31.80 dBm Channel
NEB-IoT Mode MNB-IoT Mode
CellID: 466 Cell ID: 466
NPSS NSSS
Standalone Channel EVM (%) Power(dBm) | Modulation Type Standalone Channel EVM (%) Power(dBm) | Modulation Type
Measure Type Measure Type NPSS . . 2Ch
Subframe Subframe u
NSSS — — Z-Chu
NPBCH — — QPSK NPBCH — — QPSK
MPDSCH — — QPSK — NPDSCH — — QPSK —
NRSO — — QPSK NRSO — — QPSK
NRS1 — — QPsK NRS1 — — QPSK
1-Q Diagram NPSS — 1-Q Diagram NSS5 —
Modulation Format: ~ Z-Chu Modulation Format: ~ Z-Chu
= Frequency Error: -3.10 Hz A Frequency Error: -0.80 Hz
0,004 ppm ———— 0,001 ppm ——
1Q Origin Offset: -49.08 - 1Q Origin Offset: -42.33
EVM RMS: 2.61%(2.61%) " 0 EVM RMS: 3.82%(3.82%)
v
v EVM Peak: 4,97 % (4.97%) [r— = EVM Peak: 11.46 % ( 11.46 % ) e
Even numbered frame (10ms) Odd numbered frame (10ms)
< > >
(2
A
) T TS T T T = T TS T = Is T oe s =
ST ol SN S Oy Oy o2l . Sm om ol _SH SN S Sl ofl N .8 .
sZ||taltag |t |ta|tascelia|ia|ca|coyie |t |ta|ta|taliehia|ta|ta|ia
a
28 wd |vag |va | v | s o g |va | ool o wl | | v | v | vafloz |oa |vn | va | s
7 z o a a o a o a z a a o o a a a a
A z z z z z z z z zZ 4 z z z z z
AN
~—
www.viavisolutions.com © 2017 Viavi Solutions Inc. 84

V1AV


http://www.viavisolutions.com/

RFoCPRITM

- CPRI 72
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RFoCPRI™ Technology

Interface

JD745B2 RRH H2EE 9|t QIE{m|o|22| F 7IX| REE X[ ALt

Radio Equipment Control (REC) Radio Equipment (RE) . Coaxial/ Air Interface: N-Port
=  Optical Interface: SFP/SFP+
Control Svnc User Control Sync User
& Mgnt v Plane & Mgnt v Plane
@ @\D @\@ @\@ GA\D @\@ Coaxial/ RF Mixer Main FPGA
Layer 2 . Layer 2 Air Interface e Down conversion e Spectrum Processing
Layer 1 < CPRI Link > Layer 1 e AD conversion e Modulation Quality
A Analysis

Optical board FPGA
Optical Interface - |'|e 1Qmapping/de-

»

mapping

CPRIZZEEF /iR

User Plane: jLto| QFE|L} & 8}L}O| 742 0f{(AC)2| IQ T|O|E| SZ.
L = Control Plane: Mz= 29 :z| 9l CPRI 39| 9X| £ 3. XOf o]
o g ml z| 3 HFO|EQ| A X| LH&= CPRI G2 &| X[t XN ZALY| E- K| =Lt
ezl bae | gl 3| 6| & Synchronization Plane: ==& Ajojo] =2 A|Zt £7| HEE HMasl=
g | ® 3 CiolH S E.
: 8 IQ Data: 5 Q4 % X1 X =l GO|EHo| HEfZ AFRA} M (C|X|EH|0|A
- y HIC AlS).
Time Division Multiplexing
Layer 1 L1 Inband Protocol: 23 zaigjof ZM™Moz 22| A &0 o8 &g
Electrical Optical Xﬁi AIE_.E
Transmission Transmission o i .
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CPRI Technology Overview

CPRI Frame /&
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Figure 8: Basic frame structure for 1228.8 Mbit/s CPRI line bit rate
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CPRI Technology Overview

User Plane Sampling

Sampling:

AFEXF HIO|E & BtLtel 7H20, CHA| RS A, OFE|LE 7120 (AxC) 2| 0|0

CHo StLtel FH|LESl HIOJEH & BHEost IQ HIO|H =&2| JEi = 0| & &Lt

Framing
AXC B MET H0|EL ART ME HIH Habjo] SSOHX| %2 A 0 Ze Grouping
(3.84MHz)0] H4bj2 230f FLICH Mapping
Sampling
RF signal
(RF)
Power Q ) ) ) )
N: stuffing bits M: sampling bits
M K// NorQo[Q:[Q:[Qs|  [Quat
Frequency Time <+«—— Sample Width —
Frequency Time QPSK AXC container
Domain Domain Modulated

signal
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RFoCPRI &7

LTE Spectrum &7

Y=0

Y=1

Y=2

Y=3

LTE CPRI Mapping — 2457.8 Mbps

B=0 A
B=1 B
B=2 C
B=3 D
B=4 E
B=5 F
G
H
A
B
C
D
E
F
=14 G
B=15 H
A
B
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F
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¢ 1 chip=1/3.84MHz——Mmm >

BYTE #2.X.1 BYTE #Z.X.0

E #Z.X.2

5

BYTE #2.X.3
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la 15 [l |1z 1s 1o [lge)NET

Q, Qs Qs/Q; Qs Q; QHAH
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Qs Qg [Q7[Qs| Qs Q10 QNS

ls |17 [lg|lal lio |12 §8

Qs Q7 Qg|Qg Q10Q11 88

l; Ig 'lg flig 111 s B8

Q7 Qs|Q9 Q10Qu1 s

lg lg o/l s s

Qg Q9 Q10Q11 s

lo [lo laa|'S" s

Qo Q10Qu1| s

lio [lia 'S (FS

Q10Qu1 S ['S

li11 s

Q1 s 'S

s s lp 11 BB

s [s|Q Q @5

sl I, |, fig

s [Q Q: Q [OF

lo 1| 1, |3 Bl

Qo Q: Q; Q; |OF

Iy ' 15 Iy |5

QQ;Q; Q3 Q4 |Q8

Power

ﬁﬂ-’

ela!

1300 MHz

Frequency

AxC Group #1 AxC Group #2

I Axc#o
I axc#t
I Axc #2
I Axc #3

I Axcua
I Axc#s
1] axc#e
|| Axcur

Total bits / Basic Frame

=8x4x16

= 512

512 - 32
= 480

www.viavisolutions.com

CPRI line rate (Mbps) 2457.6

LTE Bandwidth 9 MHz

Carriers MIMO

AxC positioning Packed
1Q Sampling 15
Over sampling 1
Stuffing Bits 3

Link Rate (Mbps) 2457.6
Bandwidth (MHz) 10
NEM None
AxC Group 1-2
IQ Sample Width 12
Map Position AxC 0 0 (0)
(AxC Spacing) AXC 1 15 (30)
AXC 2 30 (60)
AxC 3 45 (90)
AXC 4 60 (120)
AXC 5 75 (150)
AxC 6 90 (180)
AXC 7 105 (210)
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RFoCPRI Measurement

Cable ¢ ZHHH

= Tab/Coupler & 0| 2%l= 4% *  Thru ModeE& O0|&%}= AR
Three-Channel TX Uplink
RRE TS Optical nTAP RRH RX (From RRH)
RX
2
BRU TX Uplink
BBU L1X° 8- TTo 580)
RX
1
m ot sctien 2B MAK SOVBCHAK RF In 500 BRCN

RRH L%
Downlink
RE REC
Bi-directional Downlink
by : ~
Optical Coupler BRU g§
Uplink
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RFoCPRITM

- CPRI &5H
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CellAdvisor RFoCPRI
Layer 2 Monitoring

23 /X B¢

— Loss of signal (LOS):
CRgREES )

— Loss of frame (LOF):
/0= E= EE.

— Remote alarm indication (RAI):
LOS, LOFE Ziot = @&,

— SAP defect indication (SDI):
MH[A BAM|A ZOIEO HA AFE|

— Optical Power Level

L
ln
d0
rx

ol
=a

1=

o

SFP Al U MK
— Wavelength (m}%})
— Nominal Rate
—  Max RX Level

VIAVI

o Debugi®®9-12-02 01:26:11
Mode: RFoCPRI

Layer 2 Monitoring

SFP/SFP+PORT 2 Current History

LOS
LOF
RAL
sDI
Optic Rx Level

SFP/SFP+PORT 2 Information

1.49988 dBm

124:47

SFP/SFP+PORT 1 Current History

LOS
LOF
RAL
sDI
Optic Rx Level

SFP/SFP+PORT 1 Information

1310 nm
Eoptoli

-1.0001
1.49988 dBm

File Manager

Save Type

Old

°mm

SFP= DU-RUZIQIG)| S t
DU-RUZ A £ HC}

rr
>~

&= ALE SbAl7| BEEL|CH
H2 A2 A& offOF LICh.
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RFoCPRI Measurement
4+ = - Layer 2 Monitoring

Link Rate 614.4 Mbps
1228.8 Mbps
2457.6 Mbps
3072.0 Mbps
RFoCPRI/OBSAL CPIR Parameter 4915.2 Mbps
6144.0 Mbps
REOCPRI I1C;;Sample Width 9830.4 Mbps
Bandwidth
NEM Bandwidth 10MHz EE=
Layer 2 "
AP Ericsson
Layer 2 Term Ericsson
(DL)
Interference
Analyzer Samsung
(UL/DL)
PIM Detection
Signal Analyzer
Ell
« & i EE =0l =70 HEFE (<-18dBm)2| CPRI A7} H|Ch=
ZEsix| &S 4+ ASLCt
« 2FQl £ YESIX| o™, LOST} UF L= Ol oHE2 kA &
ZAQLIct

VIAVI
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CellAdvisor RFoCPRI
Uplink / Downlink Spectrum Analysis

JDSU 1999-12-02 01:08:00 (INT]
Mode: RFoCPRI Spectrum
Line Rate Word Size CPRI 11000000000 G2 A= At
Mbps bits Frames Band Global E ‘ 1
1228.8 16 2
2457.6 32 4
r=p >
! 3072.0 40 5 0 e ] o
i
! 4915.2 64 8 '\
: 6144.0 80 10 :
1
I 9830.4 128 16 P— ' [
1 o
! : - ‘ il =
1 | 0GHz Fri y an: 00 MHz
| - 1
1
I
: - IQ UPLINK DEMAPPER --
1 1
! USER CONTROL
1
Lo PLANE PLANE SYNC
! : < OIDSU 1999-12-02 01:36:08 (INT]
: 1 |Q g m % Ll Mode: RFoCPRI Spectrogram
1 -7 v} T — y:  709.000 000 MHz e e: Internal Selact Matker B o
! % 0 nband Band Global )
I M1
: TDM R S pe——
SRR OPTICAL ELECTRICAL , :
A : Normal
1
1
1
| .-
1
1
1 Delta Pair
1
[}
-
& - Marker All Off
3+
L-»---—__ -—J
CellAdvisor JD785B

RFoCPRI
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RFoCPRI Measurement

Menu Tt =: Interference Analyzer - 4AHd

RFoFiber

RFoCPRI

RFoOBSAI

Measure

Layer 2
Monitoring

Layer 2 Term

Interference
Analyzer

PIM Detection

4 Spectrogram

Signal Analyzer | RSSI
Spectrum
BBU-E Replayer

Measure Setup

Select Port

Protl Port2

[ Link Rate

2457.6Mbps

614.4 —9830.4

CPRI Parameter

|_| AXxC Group

1

[ Bandwidth

10MHz

Samsung
(uL/DL)

Clear History

VIAVI

Dual Spectrum

Dual Spectrogram

www.viavisolutions.com

1Q Sample Width
15

Mapping Method
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RFoCPRI Measurement

Menu f+X: Interference Analyzer - 0f| 2l &

RFoFiber

RFoCPRI

RFoOBSAI

Measure

Layer 2
Monitoring

Layer 2 Term

Interference
Analyzer

PIM Detection H Spectrogram
Signal Analyzer | RSSI
Spectrum
BBU-E Replayer

VIAVI

Dual Spectrum

Dual Spectrogram

lect Por
Measure Setup f’(:oiit ° tPortZ
|_|Link Rate
2457.6Mbps

614.4 —9830.4

=1 CPRI Parameter

AxC Group

1

[ Bandwidth
10MHz

1Q Sample Width
15

Mapping Method

Ericsson

Ericsson

(UL)

= Clear History

|_| Ericsson

(DL)

4-20

lor3

of &2 CPRI L2t E E780| X 37kX| 7 LS LI
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RFoCPRI Measurement

Menu T X: Interference Analyzer — 0|2l & Measure Setup

Ericsson 7|2 Q1 AL Ericsson &= R C Ol AL
Select Port Select Port
Link Rate Link Rate

2457.6Mbps mmmm 2457.6Mbps

[ 2457.6Mbps | 2457.6Mbps

AxC Group

= CPRI Parameter 1 =] CPRI Parameter  [—=R\V/EToNok1d[o]

1Q Sample Width

Bandwidth
| 15

20MHz

n Bandwidth
15MHz

UL : 12Bit
DL : 15Bit

Ericsson None
(UL)

Ericsson

(DL)
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RFOCPRI Measurement

Menu Structure: Interference Analyzer — Dual Spectrum

0123456 7 8 9 101112131415
1 chip = 1/3.84MH:;

Measure Setup CPIR Parameter NN - e o o AxC Group #1  AxC Group #2
=0 zz ; ‘: ‘6, m AxC #0 m AXC #4
B=4 E l7
Bandwidth 85 * O ~cur [ axces
RFoFiber s
10MHz " I axc#2 [I] Aaxcus
i o P axcus [ acH
RFoCPRI v=1 o 5G4 Qs O
E Is1fla] 110 111
F Qs Q7 |Q3)Q5/ Q10 Qs
B=14 G B | e
0 n = 7 Qg |Qg|Q3gQu1| S
Active Window i A
TOp BOttom E Qg Qs Qo1 s |5
Y=2 D
E
Measure _ :
Clear History o
A
Layer 2 5
— . . c
Monitoring 5 S v=3 ;
;
B=30 G
=1 Layer 2 Term PR o Gl o o

Interference £ Debug1999-12-02 02:18:19
1 Spectrum RFoCPRI Dual Spectrum Measure Setup
Analyzer
020 000 000 GHz 2457.6 Mbps Internal CPRI Parameters o
10 MHz
Band Global 0.00 dB [Off]
== PIM Detection 4 Spectrogram
Bandwidth
10 MHz
1 R S SI V,\\,’p.r.l.um‘l‘\‘\":W ;4\_¢,u,v,-,.,’v\-uq,_a-,mu,y[s\\\
i
Spectrum &N
I Active Window
Replayer —

Top Bottom

p-,'.»,x.\m'-‘uf*-\'wmw\*ﬁw\wm-lfvﬂ\v A Clear History

?

Dual Spectrum

RF Source

ety ‘,,.,xww‘l

Dual Spectrogram
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RFoCPRI Measurement

Dual Spectrum =74 2™

012345567

591011213115

ip = 1/3.8MHI——————

Q. Qs B0 s s

monhw»TOmmONw»>TOTMON®>TOMmMON® >

BYTE #ZX3

B30 &

B=31 H

AxC Group #1

I Axco
M Axc
I Axc#2
I Axc#3

AXC Group #2

I Axcua
D Axces
[1] Axc#s
[[]axcHr

{> Debugl999-12-02 02:18:19

Mode: RFoCPRI

Center Frequency:
Channel:
Channel Standard:

Sweep

nEW VBRW

REW vBW

100 kHz / 100 kHz

P1
(C/H)

* CPRI linkoj|

2.020 000 000 GHz

Dual Spectrum

2457.6 Mbps
10 MHz
0.00 dB [Off]

Link Rate:
Bandwidth:
External Offset:

£ (v

Freq Reference:
IQ Sample Width: 15
AxC Group: 1

Span:

Fh‘.ﬁ ,’-,h'qi'f'.l.l‘u,w,.\'ﬁﬂ,\,\»/n{;lr-:p HW"H x““l!r'l.\_.‘"‘«'|IP‘.‘-'fﬂ”\'*x’}\Ffl‘-‘.—-"".,"."J"\'\)'w,y"'ﬂlhvr'ﬁ‘/-"-.

lf

&7}

|

Span: 1

SAIO A OF = LILF.

Internal

T, o
Hz

0

M1:

 CHE|L} 01 SA0f| QtEL} 1S =LIE{™ ghLict.

Measure Setup

CPRIParameters @

Bandwidth

10 MHz

Active Window

Top Bottom

Clear History

RF Source

VIAVI
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RFOCPRI Measurement

Menu Structure: Interference Analyzer — Dual Spectrogram

0123456 7 8 9 101112131415
1 chip = 1/3.84MH:;

AXC Group #1 AxC Group #2

I rceo [ acus
O ~cur [ axces
I axc#2 [I] Aaxcus
I axcus [[]axcuz

Measure Setup CPIR Parameter oo

BYTE #Z.X.0

Bandwidth 8=
10MHz

RFoFiber

RFoCPRI ¥

7 |Qs Qs Q10Qus
s a0l 111 s

Qs Q1Qu: s

B=14
B=15

Reset/Restart

mMOO®> IO TMON®> IO TMMON®>ITOm"mMOO ® >

Measure Time Cursor
On Off
| | Layer 2 .
0 1
— Layer 2 Term ot
More (1/2)
() Debug1999-12-02 03:25:03
Mode: RFOCPRI Dual Spectrogram Measure Setup

Interference

Spectrum

Analyzer Time Interval

2457.6 Mbps Internal Time Interval
10 MHz h: 12
Band Global 0.00 dB [Off] 1

0 sec

0Sec

PIM Detection 4 Spectrogram

RSSI

Active Window
Spectrum Left  Right

Replayer
Clear History
Dual Spectrum

More (2/2)

RF Source

Active Window

Left Right

Clear History

Dual Spectrogram
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RFoCPRI™

Downlink Signal Analysis for LTE-FDD/TDD
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RFoCPRI Downlink Signal Analyzer

Introduction
@ Introduction
RFoC PRI CH2 &3 4z #47|= 4 #a|XH= CPRI
23=2=E 7N Y AM=0f CHs)f Cf ”é.'%! HIO|H 2
X YUE HAES +3 T 5 QUL

) Value proposition

@ Specification

RF Analyzer Modulation Analyzer
= Channel Power = Constellation
= QOccupied Bandwidth Data Channel

= Control Channel

Modulation quality test over RFoCPRI enables user to verify
the signal quality being injected to the RRH.

= Subframe
Pvs. T = Frame
CCDF .

Time Alignment Error
= Data Allocation Map

By comparing the signal quality degradation after passing RRH
allows fast isolation of root cause.

CONTROL &
| USER PLANE Management
LAY A 4 PLANE

RRU |/ A

|

DM

Electrical Transmission l Optical Transmission

> =z Qu If IQ DEMAPPER
o} far B S e 1
= E QQ'- C R |
l= DL Signal Analysis

VIAVI

Compatibility

= NEM: Ericsson/ ALU/ Huawei/ Samsung/ ZTE
= Link Rate: 614.4Mbps — 9.8Gbps

= Technology: LTE-FDD

@ Ordering Information

Opt.091 — RFOCPRI LTE-FDD Signal Analyzer

*Available for JD740B and JD780B

*Requires Opt.008 and at least one option out of
Opt.060, 061, 062, 063, 064, and 065

www.viavisolutions.com

© 2017 Viavi Solutions Inc.

102


http://www.viavisolutions.com/

RFoCPRI Downlink Signal Analyzer

RF Conformance Tests: LTE-FDD

+» RF Conformance — Channel Power

£ )DSU 2015-04-23 19:22:36
Mode: RFoCPRI LTE-FDD Channel Power RF Analysis

Fr 2.020000000GHz  Link 2457.6 Mbps Internal Channel Power
B 15

i 3andwidth 10 MHz
ndard: Band Global 0.dB [On] A 1

Occupied BW
Unit: dBm

w V‘\'h‘ ‘f 'A\W’“ “"r‘m“/ﬂ”ﬂfwu 1 *" r'('ﬂl"‘m"v W\n
|

Channel Power: -19.07 dBm / 9 MHz

tral Density:

£ JDSU 2015-04-23 19:23:44
Mode: RFOCPRI LTE-FDD Power vs Time (Frame) Amp/Scale
Fre 2.0 00 000 GHz Link R 2457.6 Mbps Auto Scale
B

— 10 MHz
dard: Band Global 0 dB [On]

-

‘M Bt b M\I Mu

i 1 W l\.i Wl \,JI'N FiLY
10.0dBm

bfram:

18 dBm

External Offset

0.00dB
On

VIAVI

oAbt | [ Reference Level
i "J\'*J‘L\al W »J\lhal‘lf“ul"»ul A
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£ |DSU 2015-04-23 19:22:57
Mode: RFoCPRI LTE-FDD Occupied BW RF Analysis
2 00000 GHz  Link 24! Internal Channel Power
[ 15

dard: Band Global - 1

Occupied BW

k ApAA, ‘V'"/”\.

Occupied Bandwidth:

ted Power:

Internal Spectrum

15
RF Analysis
P vs T(Frame)
Modulation
Analysis

Power Statistics
CCDF

% RF Conformance - Occupied Bandwidth
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RFoCPRI Downlink Signal Analyzer

Modulation Quality Tests: LTE-FDD

£ )DSuU 2015-04-23 19:
Mode: RFoCPRI LTE-FDD

Band Global

Subframe #: 0
P1
H) w

PHICH N

&> JDSU 2015-04-23 19:24:52
Mode: RFoCPRILTE-FDD

tandard

1-Q Diagram of G

CellID
1

VIAVI

Constellation
2457.6 Mbps e: Internal
Hz

15
0.dB [On] 1

9dBm

PDSCH QPSK

INT)
Data Channel
2457.6 Mbps Internal

10 MHz dih; 15
0.00 dB [On] 1

Marks

% Modulation Quality — Constellation

Modulation

Constellation

Data Channel

Control Channel

Subframe

Frame

Time Alignment

Error

Data
Allocation Map

Marker View

RB Number

£{>|DSU 2015-04-23 19:
Mode: RFOCPRI LTE-FDD
02

Eand Global

1-Q Diagram

&> JDSU 2015-04-23 19:25:25
Mode: RFOCPRILTE-FDD

LinkRa
Ba u]rh

(CH) mm

yclic Prefix
mal

11D (A]
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Control Channel

Subframe

% Modulation Quality— Control Channel

Medulation

Internal Constellation
15

Data Channel

Control Channel

Subframe

Frame
ulation Format
Frequency Error

Time Alignment
Error

Data
Allocation Map

Modulation

2457.6 Mbps r Internal Constellation
15

10 MHz
0.0( 1

Data Channel

Control Channel

Subframe

Frame

dBm Time Error

3.09% ) Time Alignment

Error

Data
Allocation Map
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RFoCPRI Downlink Signal Analyzer
Modulation Quality Tests: LTE-FDD

£>)DSU 2015-04-23 19:25:50
Mode: RFoCPRI LTE-FDD

tandard

Cell ID [A]
1

& JDSU 2015-04-23 19:26:17
Mode: RFoCPRILTE-FDD
T Fr
B

Channel Standard: Band Global

History Diagram
Unit:

Cell D [A]
;

VIAVI

Frame

2457.6 Mbps
10 MHz
0.00 dB [On]

Power (dB) [Modulation Type

Time Alignment Error
2457.6 Mbps
vidth: 10 MHz
ffset: 0.00dB [On]

Time Alignment Error

% Modulation Quality — Frame

INT)

Internal

INT)

Internal
dth: 15
1

Modulation

Constellation

Data Channel

Control Channel

Subframe

Frame

Time Alignment

Error

Data
Allocation Map

Modulation

Constellation

Data Channel

Control Channel

Subframe

Frame

Time Alignment

Error

Data
Allocation Map

nter Frequ

(CH) mm
PHICH N
16

tIAl
ANTI
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Data Allocation Map

2457.6 Mbps
10 MHz
0.00 B [On]

Data Allocation vs. Frame OFD

10dBm

% Modulation Quality — Data Allocation Map

£ |DSU 2015-04-23 19:2
Mode: RFOCPRI LTE-FDD

Medulation

Internal Constellation

Data Channel

Control Channel

Subframe

Data Utili

Frame

Time Alignment
Error

Data
Allocation Map
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RFoOBSAI™

- OBSAI 7H &2
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OBSAI

7| =

BTS 41X (&)
P3 RP3-01
1 1 : l
' | | Remote RF Air
E g Cclr_r?u[r:eallter “*| Block | Interface
" ¥ :
P2 | I
l ' ! ! Reference Point 3 (RP3)
External , # ' | Baseand | | ! RF Air FM AHHO|A FXO| &2
Network Transport. o Block [T Biock Interface W3 ZOH H|O|A HiE 227}
intertace ¥ ' 5 : L S2 ALO|O| RF Al AHR XA}
: o | Of
: « JbtsTtael 2l £k
General +  768Mbps (1x)
- —*| Purpose « 1536Mbps (2x)
BN ¥ Mmoduie . 3072Mbps (4x)
RP1 1' «  6144Mbps (8x)
LR .
:- mm———— N Contrcglaml:: Clock Control
: Power | oc Traffic
________ I ' T weeseene Clock
Power

VIAY

OBSAI Base Station 41 =
Transport Block (TB)
Control and Clock Block (CCB)
Baseband block (BB)
RF Block (RFB)
Optional General Purpose Block
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RFoOBSAI
LTE-FDD

- 58 =X

Step 1: Detect RP3 Address, Type and Scrambler code (if required) Step2: Detect signal bandwidth
RFoFiber RFoOBSAI Verify signal bandwidth using Message count on Layer2 Monitoring

LTE-FDD 5MHz LTE-FDD 10MHz LTE-FDD 20MHz

| SFP/SFP+PORT 1 Current History

LOS

LOF
Optic Rx Level
Optic Tx Level

SFP/SFP+PORT 1 Current  History SFP/SFP+PORT 1 Current  History
Measure Layer 2
Monitoring

LOS LOS
LOF ) LOF

Optic Rx Level Optic Rx Level
Optic Tx Level Optic Tx Level
Code Violation: Code Violation:

Rx K30.7 Words: Rx K30.7 Words:
Messages Address: Messages Address:

Code Violation:
Rx K30.7 Wort
Messages Ad i

Measure Link Rate OBSAI Rx Address
Setup Parameter Valid List

Message Count: 76,800 Message Count: 15,3600 Message Count: 307,200

—Rx Address Valid List————————————————

0x0020 — WCDMA FDD (S: Manual Configurable parameters

o + Bandwidth

0x0040 ~ WCDMA FDD (S: « External Offset

0x01)

0x0060 ~ WCDMA FDD (S: \( \)

0x01) “ Non configurable parameters
0x0210 ~ LTE (S: Ox11)

0x0230 ~ LTE (S: Ox11) * RBW

0x0250 — LTE (S: Ox11) C Span

o .

Auto Configurable parameters

+ RP3 Address

* RP3 Type

+ Scrambler Code (6.1Gbps only)
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RFoOBSAITM

- OBSAI £H
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RFoOBSAI Measurement
Menu 41X - Layer 2 Monitoring

_ _ : Link Rate
3072 Mbps
n RX RP3 Type
RFoFiber OBSAI Parameter LTE LTE
RX RP3 Address
0x0123

RFoOBSAI

Scrambler Seed

0x01
WCDMA Link
Layer 2 FWD REV
Monitoring |_|RX Address List

Layer 2 Term

Interference
Analyzer | _|Bandwidth
20MHz
| | Thru
On Off
—] Source
— Clear History
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RFoOBSAI Measurement
Layer-2 Monitoring

& |DSU 2015-05-06 23:57:42 INT

VS N .
B e it &8 ZHH|: NSN
Mode: RFoOBSAI Layer 2 Monitoring Measure Setup

== T Link Rate: 3.1Gbps
00:06:13 Technology: LTE-FDD
Signal Bandwidth: 20MHz

Link Rate
SFP/SFP+PORT 2 Current  History SFP/SFP+PORT 1 Current  History 3072 Mbps LOS /|_0|: OEI- %I- 6 F EH 9|.
. - - Sl A = ==

LOS & LOS OBSAl Parametern Ol —E E| = E O:I =3 L‘| l:l-

LOF & LOF

Optic Rx Level : { Optic Rx Level dB

Optic Tx Level Optic Tx Level Code Violation and K30.7
Code Violation: Code Violation: N 2 N °
Rx K30.7 Words: Rx K30.7 Words: ( Bandwidth s

Messages Address: : Messages Address: H | T T

E : 20 MHz
SFP/SFP+ PORT 2 Information SFP/SFP+POXT 1 Information .
| SmisrRcRORT: famaton | Optic RX level and TX level

Wavelength: Wavelzngth: T

Vendor: JDSU Vendor: JDSU -H-Al

Vendor PN: PLRXPL-VE-SG4-62 Vendor PN: JSH-85L3DA1-10

Vendor Rev: 1 Vendor Rev: 3

Power Level Type: Average Power Power Level Type: Average Power = =
Diagnostic Byte: 104 Diagnostic Byte: 104 Source RP£3?_ Adgrffs — OEBSAI o 3 Oﬂ
Nominal Rate: 4300 Mbps Nominal Rate: 8500 Mbps A Jl=ot = A=

Min Rate: — Mbps Min Rate: — Mbps |- o |- oL T-t+= = O:I

Max Rate: — Mbps Max Rate: — Mbps —E— |__| |:|-

Max Rx Level: 0.00000 dBm Max Rx Level: 0.49993 dBm

Max Tx Level: -2.50032 dBm Max Tx Level: 0.49993 dBm Clear History

Message Address: 0x0040/307200
RP3 Address/ Message counter

Number of message &=
CHY =1 20| e
Q2| 0| o Y=
78 & 5= USLCh

o
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RFoOBSAI Measurement
Layer-2 Monitoring: RP3 Address 2™

Measure
Setup

Measure 5e

Link Rate

6144.0 Mbps
OBSAI Parameter o
Bandwidth

20 MHz

Source

Clear History

Al Parameters

Rx RP3 Type 1]

LTE

Rx RP3 Address

Ox0123

Scrambler

Ox01

Rx Address
List

Rx Address
Valid List

VIAVI

|D7458 2016-08-24 08:22:14
Mode: RFoORBSAI

Rx RP3 Type

LTE
uency:  1.745 000 000 GHz

Band 3 (1800)

WCDMA/FDD

Scale Unit: d8

P1 LOS

(C/H sm mm

108 kHz / 3 kHz

f Ezm
| ERYY [&-

www.viavisolutions.com

Spectrum

6144.0 Mbps
20 MHz
0.00 dB [On]

Rx Address Valid List -

0x0040 -

LTE (S: 0xD9)

0x01A0

0x01€0 -
- LTE(5: 0x09)
0x0080 -

LTE (S: 0x09)

LTE (5. 0x09)

Frequency

OBSAl Parameters

Internal
LTE
OxD1A0

Scrambler Seed

0x09

Rx Address
Valid List

More (2/2)
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RFoOBSAI Measurement
Layer-2 Monitoring

LTE-FDD 5 MHz LTE-FDD 10 MHz

SFP/SFP+PORT 1 Current  History SFP/SFP+PORT 1 Current  History

LOS LOS
LOF

LOF
Optic Rx Level
Optic Tx Level
Code Violation:

Rx K30.7 Words:
Messages Address!

Optic Rx Level
Optic Tx Level
Code Violation:

Rx K30.7 Words:
Messages Address:

LTE-FDD 20 MHz

’ SFP/SFP+PORT 1 Current  History

LOS
LOF

Optic Rx Level
Optic Tx Level
Code Violation:

Rx K30.7 Words:
Messages Address:

\. I .\\. I www.viavisolutions.com © 2017 Viavi Solutions Inc. 113


http://www.viavisolutions.com/

RFOOBSAI Measurement
Interference Analyzer

RFoFiber

RFoCPRI

RFoOBSAI

Layer 2
Monitoring

Layer 2 Term

VIAVI

Interference
Spectrum
Analyzer

Spectrogram

RSSI

Spectrum
Replayer

Measure Setup

Link Rate

768 — 6144 Mbps

OBSAI Parameter

RX RP3 Type
LTE

LTE

RX RP3 Address
0x0123

WCDMA/FDD

TX RP3 Type
LTE

TX RP3 Address
0x0123

LTE

WCDMA/FDD

Tx Clock
Recovered
Port Type
Master Slave
Bandwidth Scrambler Seed
20MHz 0x01
| |Thru WCDMA Link
On Off FWD REV
|| Sound Indicator
Source RX Address
— Valid List

Interference ID

Clear History

www.viavisolutions.com
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RFoOBSAI Measurement
Layer-2 Monitoring: RP3 Address 2™

Available options to Opt 1: +&ZRP3 Address &%
pick a carrier/
spectrum Opt 2: RX Address Valid List

Measure Setup OBSAI Parameters Rx RP3 Type £ Jpsu 2015-04-18

v | | rr————— Mode: RFoOBSAI Spectrum OBSAI Parameters
Rx RP3 Type [+ LTE

2.020 000000 GHz  Link Rate: 3072 Mbps Freq Reference: Internal Rx RP3 Type o
) : 10 MHz

HE : Band Global External Offset: 0.00 dB [On]
— LTE
Link Rate Rx RP3 Address WCDMA/FDD

Rx RP3 Address

Scale U
6144.0 Mbps 0x0123 ! 0 ~Hex Editor -
—_— A Sweep _— 0x0123
OBSAI Parametermn : > RP3 Address:

Tx RP3 Type
Backspace

W ' URW
ROW VOV

100 kHz / 100 kHz : ; . LTE

Bandwidth Scrambler Seed
Tx RP3 Address

Dx 01

0x0123

Tx Clock

Recovered

Rx Address
List

Port Type

Master

Clear History Rx Address
Valid List
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RFoOBSAI Measurement
Layer-2

Measure Setup

Monitoring: RP3 Address &A™

OBSAI Parameters

Available options to

pick a carrier/

spectrum

Opt 1: +&ZRP3 Address &%

Opt 2: RX Address Valid List

Rx RP3 Type

|D7458 2016-08-24 08:22:14

<& (1D 100%

Link Rate

3072 Mbps

OBSAI Parameterm

Rx RP3 Type ]

WCMDA/FDD

Rx RP3 Address

0x0EO1

TE Mode: RFoOBSAl

Center Frequency:

Channeal:

Channel Standard:

WCDMA/FDD

(C/H)

1.745 000 000 GHz

Band 3 (1800)

Scale Unit: dg

P1
(C/H)

Detecko

Bandwidth

10 MHz

RMS

AW o uyRw
REW vVEW

100 kHz / 3 kHz

WCDMA Link

FWD

Sound Indicator o

Rx Address
List

More (1/2)

Rx Address
Valid List

VIAVI

»
>

1.747 088 960 GHz / -27.36 dBm

www.viavisolutions.com

Spectrum

Link Rate!
Bandwidth:

External Offset

6144.0 Mbps
20 MHz
0.00 dB [On]

farence!

Rx RP3 Type:

Rx Address Valid List-

Y Y Y Y YRR Y Y Y YT YR

0040 S: 0xD9
0x01C0 - LTE (S: 0x09)
0x0D1AD - LTE (5: 0x09)
Ox0080 - LTE (S; 0x09)

Frequency

% RP3 Address;

OBSAl Parameters

Internal
LTE
OxD1A0

Scrambler Seed

0x09

Rx Address
Valid List

30,720 000 MH:z

More (2/2)

© 2017 Viavi Solutions Inc. 116



http://www.viavisolutions.com/

Field Test Data
RFoCPRI Interference Analyzer — Uplink Spectrum

|JD745B 2016-08-24 13:47:14 [INT (I 62%
Mode: RFoOBSAIL Spectrum Save/Load

Center Frequency: 1.745000000 GHz  Link Rate: 3072 Mbps Freg Reference: Internal Save
Channel: e Bandwidth: 20 MHz Rx RP3 Type: LTE
Channel Standard: Band Global External Offset: -47.64dB[On] Rx RP3 Address: Ox01A0

Scale Unit: dBm
P1 LOS / LOF
(C/H) mm mm

P1  Rx Optic ”
(C/H) m . 100, File Manager

Detector

RMS

F{ 'l."'." ! V 'l."\."
100 kHz / 10 kHz
Sweep

33.76 ms

Average: 1
1

$T1:w W2
[3:-- [ -

Center: 1.745 000 000 GHz Frequency Span: 30.720 000 MHz

Save Type

Binary
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Field Test Data

£>|DSU 1999-12-02 01:29:40 INT

Mode: RFoOBSAL Spectrum

Center Frequency: 1.745000000 GHz  Link Rate: 3072 Mbps Freq Reference:  Internal
Channel: — Bandwidth: 20 MHz
Channel Standard: Band Glebal External Offset: 0.00dB [On]

Scale Unit: dBm

Mode
Sweep
Detector
RMS
RBW / VBW
100 kHz / 1 kHz

P1 LOS / LOI
(C/H mm mm
Sweep
270.01 ms
Average: 1
1

®Tw Wiz
T
||

Center: 1.745 000 000 GHz Frequency

£ JDSU 1999-12-02 01:29:04 (iNT)

Span: 30.720 000 MHz

BW/AVG

RBW

100 kHz

Average

£ |DSU 1999-12-02 01:32:14

(i)

Mode: RFoOBSAI Spectrum

Center Frequency: 1.745000000 GHz  Link Rate 3072 Mbps Freq Reference:  Internal
Channel - Bandwidth: 20 MHz
Channel Standard: Band Global External Offset: 0.00dB [On]

Scale Unit: dBm
Mode
Sweep
Detector
RMS
RBW / VBW
100 kHz / 100 kHz
P1 LOS / LOF
(C/H) m L]
Sweep
12.66 ms -80.0

Average: 1 90.0

Center: 1.745 000 000 GHz Frequency

Span: 30.720 000 MHz

BW/AVG

RBW

100 kHz

VBW

100 kHz

Average

www.viavisolutions.com

Mode: RFoOBSAI Spectrum

Center Frequency: 1.745000000 GHz  Link Rate: 3072 Mbps
Channel: - ELT 20 MHz
Channel Standard: Band Global External Offset: 0.00dB [On]

_ Scale Unit: dBm

Mode 0.0
Sweep
Detector
RMS
RBW / VBW
100 kHz / 1 kHz

P1 LOS / LO
(C/H) am mm 70.0
Sweep
270.01ms -80.0
Average: 1 90.0
1

oW Wiz
T

£ |DSU 1999-12-02 01:33:26

0
Center: 1.745 000 000 GHz Frequency

BW/AVG

Freq Reference:  Internal

100 kHz

Average
Span: 30.720 000 MHz

(T

Mode: RFoOBSAI Spectrum

Center Frequency: 1.745000 000 GHz  LinkRate: 3072 Mbps
Channel: - Bandwidth: 20 MHz
Channel Standard: Band Global External Offset: 0.00 dB [On]

_ Scale Unit: dBm

Mode 0.0
Sweep
Detector
RMS
RBW / VBW
100 kHz / 1 kHz

P1 L LOF
(C/H) am mm
Sweep
270.01 ms -80.0
Average: 1 90.0
1

®Tw Wiz

]
Center: 1.745 000 000 GHz Frequency

BW/AVG

Freq Reference:  Internal

100 kHz

Average
Span: 30.720 000 MHz

2017 Viavi Solutions Inc. 118



http://www.viavisolutions.com/

RFOCPRI Measurement

Menu Structure: Interference Analyzer - Spectrogram

Tx Clock

Recovered

Port Type

Master Slave

i Link Rate
! Measure Setup 3|072 Mbps
i OBSAIl Parameter |  |RXRP3 Type
RFoFiber i - LTE
i Bandwidth
RFoCPRI i =1 >0MHz
i Reset/Restart RX Address
i = Valid List
i
|| Layer 2 i Time Cursor
Monitoring i m Oon Off
=1 Layer 2 Term i |_| Position
Interference _ Spectrum E - O JDSU 20150507 12:39:20
Analyzer p i || Time Interval Mode: RFOOBSAI ‘ 7 Spectrogram
H 0 sec Center Frequency: 2 ) 000 000 GHz UnkRate: = Trea Raterance: Tnwarnat
: Channe ard:  Band Global External Offset
Spectrogram i Source ::pmm
i 0x0123
i RSS! i | Clear History TXRP3Type  m
: LTE
Spectrum i Tx RP3 Address
Replayer i 0x0123

\. I .\\. I www.viavisolutions.com © 2017 Viavi Solutions Inc. 119


http://www.viavisolutions.com/

NN

CellAdvisor
RFoOBSAI

Layer 2 Signal Analyzer

120

© 2017 Viavi Solutions Inc.
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RFoOBSAI
RFoOBSAI LTE-FDD Signal Analyzer

- 58 =X

Step 1: RP3 Address A= Step2: 4= 9| Bandwidth A&
RFoFiber RFOOBSAI Verify signal bandwidth using Message count on Layer2 Monitoring

LTE-FDD 5MHz LTE-FDD 10MHz LTE-FDD 20MHz

| SFP/SFP+PORT 1 Current History

LOS

LOF
Optic Rx Level
Optic Tx Level

SFP/SFP+PORT 1 Current  History SFP/SFP+PORT 1 Current  History
Measure Layer 2
Monitoring

LOS LOS
LOF ) LOF

Optic Rx Level Optic Rx Level
Optic Tx Level Optic Tx Level
Code Violation: Code Violation:

Rx K30.7 Words: Rx K30.7 Words:
Messages Address: Messages Address:

Code Violation:
Rx K30.7 Wort
Messages Ad i

Measure Link Rate OBSAI Rx Address
Setup Parameter Valid List

Message Count: 76,800 Message Count: 15,3600 Message Count: 307,200

—Rx Address Valid List————————————————

0x0020 — WCDMA FDD (S: Manual Configurable parameters

o + Bandwidth

0x0040 ~ WCDMA FDD (S: « External Offset

0x01)

0x0060 ~ WCDMA FDD (S: \( \)

0x01) “ Non configurable parameters
0x0210 ~ LTE (S: Ox11)

0x0230 ~ LTE (S: Ox11) * RBW

0x0250 — LTE (S: Ox11) C Span

- ‘ ‘ - ‘

Auto Configurable parameters

+ RP3 Address

* RP3 Type

+ Scrambler Code (6.1Gbps only)
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RFoOBSAI
RFoOBSAI LTE-FDD Signal Analyzer

. JD7858  2015-10-02 15:37:26 N37'28"48.83 E 126'53"11.69

Measure Slgnal Analyzer LTE-FDD Mode: RFOOBSAI LTE-FDD Constellation Modulation

2.020 000 000 GHz Link Rate 3072 Mbps
10 MHz

B Constellation
Band Global Externa t: 0.00dB [On]

Subframe #: 0 Data Channel

Modulation Analysis

Control Channel

4 P vs T (Frame) Constellation

Subframe

4 Power - e (43 000 e
Statistics CCDF . ) e

Time Alignment
Error

Data
Allocation Map

JD785B 2015-10-02 15:15:42 N 37'28"48.03 E 126'53"12.59
Mode: RFOOBSAI LTE-FDD Subframe Measure Setup

000000 GHz Cell ID

Time Alignment c jard: Band Giobal fiset 0.00dB ; 1
Error Ao Manual
Miscellaneous &

Data Allocation
Map

Source

FREQUENCY

1Q Invert

° [ — e

2%7" HEI-gi 0.00 g ata . o . Clear History
« 712 M™L "IQ Invert: On" QL|LCt. o e _
e Antenna PortQ| 12l LED7} MEE|X| XOoH M™HE HIHY ' cet> aroup D o

HME
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Cable and Antenn
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
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Cable & Antenna Analyzer

=
x9 5% 4% 7 SRR

. Limit
Freq/Dist Freqg/Dist Trace/Display

Freq/Dist

Freq/Dist

VIAVI

Amp/Scale

Marker

Min (Bottom)
60

www.viavisolutions.com

+

Start Frequency Distance Select Trace » Select Marker  p Display Line
802.5MHz T1 M1 -25dB
50.00m On Off
Stop Frequency Stop Frequency Clear Write Marker View Band Limit p
807.5MHz 807.5MHz On Off Band Limit 1 >
Center Frequency Center Frequency Capture Normal [Off]
805MHz 805MHz Band Limit 2 p
Span Center Frequency Trace View Delta Band View [Off]
5MHz 805MHz On Off Band Limit 3 p
On Off
Span Trace Clear All Delta Pair Start Band [Off]
5MHz Clear All
820.00MHz
Marker All Off Stop Band
830.00MHz
Band List p Band List p
Korean PCS Korean PCS 4
* DTF Mode
Auto Scale
Max (Top)
0

© 2017 Viavi Solutions Inc.
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Calibration

XHH| ¥ o] B X

ZH| 9| RF lineo| Eat= Qlot 0f
o af W 9l oflgjol 24 B ZH| LHF 9|
LOSS% EJC%PE 2 L Ch

Open and Short = L|E 42 &2AM8 24
5lMH, Load= ZH0] MAHS = TS
s,

Mode AH

Antenna & Cable Mccsine
Analyzer - 1

{Mode Select}

-

V1AV

g9

OB

=
T

+ One port u

o gsEs s g+ AU

M
ok
O

v Reflection

DTF

One Port Cable Loss
One Port Phase
Smith Chart

A N N

« Two Port 1%
orzfel =& ALY + UASFLICH
v Insertion Loss
v 2 Port Phase

One Port MYS 2I3t A0|E HZ W

www.viavisolutions.com

Cable & Antenna Analyzer

-

Two Port w745 et #|0|5 HZE ETH

1 THAD)

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

Cable & Antenna Analyzer

RF Antenna
Cable ¢1Z uptH W Definition a4y 7| 248 U
-,‘ il likily VSWR £ 2 QtH|Ltet ZHH|7H0f| JmEHA
O]~ OfY gte 0l & & ALk oy
F4 S A A-O|AM CHH|LE7EX| o] ] EH
Antenna Feedline ig| %E%Eol ACI;I7|E %EE!Elé EI-'OFljl-
CHH|ILIE S5t HAE|X| Zo A|AH Q|
Extension Cable _—é—_%% X.I -6-'_ Al?:il |__| |:|. [ ———
Calibrate g AR HE (O-S-L 17F)
=
549 14
* Frequency Range: 5MHz ~ 6GHz Data Points TraceQ| S{AI =S MEH $FL|CE
- Data Point: 126, 251, 501, 1001 ) A= HlolE
501 » ==
Bias Tee %Eﬂ == Mg 4%
20 ™| 12.0V S
+ Data Point: g"t — Off | vswro| 2 19l Mg
. utpu ower E;I-L_ [
5Y BE S0t 2NsHE HOE odBm 3008 .
ZQIEE LIEPHLICE 5 7t
I ZQIEL 126, 251, 501, 1001,20022
574 2iH X|93}H 501 ZOIEL 251X QI E0f
Hls F8st= CIAE2 0] AlZto] &=
Hi 7t A & L Cf

O IDSU 2010/12/30 17:44:55

le & Antenna Analyzer Reflection - VSWR :lr" ; . Tra ce Ave ra g e:
2010712730 (VSWR) H o — —
=% F04 HA el B2 Average
Reflection 7t
M3: 2034.46 MHz. 1.30 | (Returnloss) 1 HA -

* Limit line:
AFEXL B 7|FE 2tel A7 BAl

DTF (VSWR)

DTF (Return

Cable
Loss (1 Port)
Stop: 4000.00

MI: 540.33 MHz, 1.33 MZ: 1091.64 MHz. 1.30

M3: 2034.46 MHz, 1.30 Ma More (1/2)
MS: M6,
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DTF (VSWR) / DTF (Return Loss)

Cable & Antenna Analyzer

RF Antenna . e e
Cable ¥ Z diH 1 % Definition ME 7| ME
:‘L Rl DTF= A|AEIO|A QHE|L} 2FQI7FR| | DA
s QK& X 7|5 YL|Ct o|He Measure
A|AEO| A QFE|LEZZER] Of 2] X0l Selup
Mz ol BhAL EE= 2XEHO| HTf H2lE
Antenna Feedline EA' -CZII- L‘l EI-
Extension Cable
=3 32
+  Frequency Range: 5MHz ~ 6GHz Calibrate AF AE HE (O-S-Lay)
» Data Point: 126, 251, 501, 1001, 2002
Data Points DTFe| =X 7HE|E =H™
SHL|C}.
20] Ha| ehich
. Cable: 501 >
M d M I'I _._a e — 4o Bias Tee
ode =S oM AHOlE 28-S LtEF-LICL 12.0V Bias Tee M A%,
- PV: On off
MEHE| Fo|2o| M} &5 = Output Power o =2 me|z Me
II__|-E_||-'—l=*|||__||:|- = S 0dBm  -30dBm JOI?7/8\5<B)I/|\|_||:|- e MH=
« CL
= 31H MEREl AHO| 22| A0l & &4E
=% 2t LFEFGIL| Ot
. DTF Settings »
S— i * Data Point N
oo o oo | OIO|E ZQIEE IFFTSt =5 Apply
: S S o e | | LFEFALICE T|O|E| X|®O| ™ =X Cable List >
2 B : 1S5t 2|0 2|9t BHIg|of ol LIC
M mizozm, ez | . Suggested Span. Prop Velocity
- A|®O| S|AEE AT QA JD785BE
| - ECEEE FESTNECETS 0.850
I HQE A QFsrL|C}. Cable Loss
1 « Max Distance:
span 3! DATA Point0j| [t2kA] Z|CH '(:/-IOZZ_O
=X = LH etrics
=8 72|15 LIEPLICH Vetries
* Output Power:
JD785BOA = ZEZ =8 L|= Windowing >
It £ LIEFH L CT Rectangular
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Insertion Loss/ Gain

Cable & Antenna Analyzer

Cable ¢1Z] upH Definition 24 7| 2% 4
Insertion Loss/Gain2 =7 MH|9| SZ
[CL AAlS =X '6'H_||:|- Mecsure
T =22 o " . Setup 4
=
58 4
+ Frequency Range: 5MHz ~ 6GHz
« Data Point: 126, 251, 501, 1001, 2002
alibrate
* Bias Tee: 12 ~ 32 volt with 0.1 volt D A|EF HE (0-S-L mH)
step
Data Points TraceO| SIAE 2 MEH SFL|C}.
(3tHO| HEA|Z|= CIOIH
80 ga| 501 > | moe
+ Data Point: Bias Tee ZEO = MUS MK
. 12.0v =l &3 g = (=]
£ 2t S0t 5Hst= HOolH On off | EHH o
ZOIEE LIEFALICH
* Trace Average:
£ Fhot XN Y| o Average
Zt
HA -

O JDSU 2010/12/30 17:56:02
Mode: Cable & Antenna Analyzer Insertion Loss (Magnitude)

2010712730
17:56:12

High Gain
M2: 1950.30 MHz. -1.26 dB

S

100.00
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Cable Loss (1 Port)

Cable 4 ditd

Mode A&

Measure 1 Cable Loss (1Port)

Cable Loss (1 Port)

Reflection
2010712730 (VSWR)
17:40:02

Reflection

M3: 1019.73 MHz, 2.68 dB | (Return Loss)

DTF (VSWR)

DTF (Return

Cable
__|| Loss (1 Port)

More (1/2)

VIAVI

Definition
Cable9| LossE& One PortZ ZICtstH =

¥ g+ Yk 75 gLt

=53 34
+ Frequency Range: 5SMHz ~ 6GHz
« Data Point: 126, 251, 501, 1001, 2002

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

80 ga|

+ Data Point:
=3 DE S0t 2t Oo|H
ZOIES LIEF LT

+ Trace Average:

£ Fot XN Y| E Average
ZF
HA -

www.viavisolutions.com

oy 7]

M
=

Cable & Antenna Analyzer

I§E

Measure Setup

Calibrate

S

Data Points

501

Bias Tee
12.0v
On

Off

EH
=

DF AIS HE O-5-L BB

Trace2| & =& MEH SHL|C}

© 2017 Viavi Solutions Inc.
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Cable Loss (1 Port)£ 0| 2%t =% Cable Loss 29l
Cable & Antenna Analyzer

Definition M 7| MA i

= o
=79 Cablel| loss§ £ dt= &Y YL e
C}. 7| x| 22| ZIk< O £4I WrAlO| T} S
QK| BN SEEDL0f ChE 2
Cable9| LossE 7| 2510 SGef SAE
O|&3to HAEA H5E2 StAS LI
JD785B2| 1Port Cable Loss 7| 52 0|8
785B2| Lort €
St OFF ZHEHSEA| Cable Loss@t Phase Calibrate
SN42 SA0f gol o & ALLT 2% AT HE (O05.L )
SAH2=2 AZ7|9 Connectorst el S Data Points Traceo| SjAIES My SH|C}.
oA Cables 2=%Us W 58 tYo| Bi5tH oo EA|E= Oo|H
Phase £0| X7 & CableL|LCt. O 501 > | mOIE)
Cable% %%Elf 7|X|%01|A‘| Al"g'doé 7c§‘cl)‘ ég Bias Tee
Yol 252l= YOl LiEtEL T 12.0V TEO £ HUS MY
‘o'l-|_| |:|-
On Off

Cable Loss (1Port)

[ Josu 2010712730 19.06:47

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

art F
2010/12/30
17:56:12

=7 7jol2g QT 2ol AZetn
2 Open i}

120

Markerg 2datsiM £ Fat9|
LossZ =9I stAL} 3tH =0 SHur " on
“Trace Average” ZtS &9l S} i =t

240

150

Bias Tee: Off

oTiw M2
13 T4

30 0 b
Start. 1600 00

W5 W16
MIST1950.00 M. 344D More (1/2)

M5
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Smith Chart

Mode A&

2010712/30 17:50:08

ble & Antenna Analyzer

VSWR: 1.01: 1

Return Loss - 43.87 0B | | Phase : -35.00Deg

VIAVI

Smith Chart

1 Port Phase
2010712730
17:40:02

Smith Chart

0
Impedance

[ B2 DK RETOI09 | | More (2/2)

X :-0.0074

Definition
AntennaQ| QI G A OfA 9
gol g = Qe 7|8 YUt

HEARA 2

i

I§E

f.

53 34
Frequency Range: 5MHz ~ 6GHz
Data Point: 126, 251, 501, 1001, 2002

Bias Tee: 12 ~ 32 volt with 0.1 volt
step

g0f Ha|
+ Data Point:
£d 2ZE 3¢ £7¥%t= HOlH
ZQIEE LIELHLICE
« AVG VSWR:
=7y ZFOp MH| Yo W Average
VSWR 4}.
* AVG Return Loss:
£ Fot XN Y| o Average
Return Loss 4}.

www.viavisolutions.com

oy 7]

M
=

Cable & Antenna Analyzer

Measure Setup

Calibrate

S

Data Points

501

Bias Tee
12.0v
On

Off

EH
=

DF AIS HE O-5-L BB

Trace2| & =& MEH SHL|C}
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Power Meter

- Internal Power Meter
- External Power Meter
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Internal Power Meter

Mode A7H

VIAVI

Internal

Definition
Lj & Power Meter= AHE 2 7|59

!
Jlgtoz £ EL|CHID785B2| 2AES

£50] 28501 7|X| = Al20| pistS
Mot 5 & 4 Yl DATAS X
guict

=4 34

 10MHz ~ 6GHz

* Span: up to 100MHz
*  Max Input: +25dBm

+ Detector: RMS, Peak

www.viavisolutions.com

Power Meter

O JDSU 2010/12/30 18:06:14
Mode: Power Meter

ncy- 2.142 600 000 GH High Limit:  10.00 dBm Center Frequency
20.000 000 MHz ndard: Band 0 (800) Low Limit: ~10.00 dBm
2.142600000 GHz

Channel Number

Detector Mode Span
AVG

20000000 MHz

External Offset

0.00 dB Start Frequency

2.132600000 GHz|
Stop Frequency
2.152600000 GHz
Channel

Standard

Band 0 (800)

[
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External Power Meter

Power Meter

Cable ®1Z it Definition
Q|5 Power Meter= HE 0| 2M EHX|0f
o (I USBE 0|83}0] JD785B2t HASIH =7
- T\ Chefol 5 2hgof et e of 5
- UEE me HME gMoE HIBstn
UAEL|Ct JD785B2| 24 H S &5t0

2850 7|X= M= Hots Fetot
LI Ct

o
e+ A= DATAE NS &

%A

oo 2 e, 53 ¥9l 12|15
& CrolLte) oIX|s S 4 MOl At
Z&Ut.

o8 MM =8

JD731B
Mode A7H

Directional Power Sensor, Peak and Average :"é Sfﬁ

power 300 to 3.8 GHz, Average 0.15 ~ 150 W,
Peak 4 ~ 400 W

JD733A

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

JD732B

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

JD734B L

Terminating power sensor, Peak Power 20 to -4.91 dBm
3.8GHz, -30 ~ +20dBm -
JD736B

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

External Offset
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8

LTE Frequency Band (KOREA)

710 718 728 748753 771773 783 803 806

ALk | S4 1 20m) 2| WS : 3cH 2]
s ) (18-)

Ut s L
omn | SN | (20m) [
=3
740 752

2CH
(12w

NB-IoT
CHNO. —— KT : Guard-Band : 1849.0975MHz
27410 In-Band : 1840MHz (# 44)

LGU+ : Guard-Band : 884.4025MHz
700MHz PS-LTE In-Band : 889MHz (# 19)
Band 28 UL (10MHz) DL (10MHz)

LoRa SKT : 917 ~ 923.5MHz

718 723 728 753 771 773 778 783
Frequency [MHz] — 3

20500 20600 2500
SKT UL LGU+ UL SKT DL LGU+ DL

21743 3743

kTuL B «T DL

850MHz
Band 5

(US 902-928MHz ISM Band)
900MHz [E
Band 8 ¥

(1OMHz) (1OMHz) (1OMHz) (1OMHz) (1OMHz) (1OMHz)

829 834 839 844 849 874 879 884 889 894 904.3 909.3 914.3 949.3 954.3 9593

19350 19695 1550 1695

1800MHz SKT UL SLfLT LIjTL KTUL KT UL SKT DL <T DL (20Mt) KT DL
Band 3 (10MH2) Gl (i) (10Mz)  (10MHz) (20MHz) (10MH2)
1715 1725 1735 1745 1755 1759.4 1764.4 1810 1820 1830 1840 1850 1854.4 1859.4
18100 18250 18450 100 250 450

2100MHz
Band 1

LGU+ SKT KT LGU+ SKT KT

UL (20MHz) UL (10MHz) UL (10MHz) DL (20Miz) DL (1OMHz) DL (10MHz)

1920 1930 1940 1945 19501960 1965 1970 2110 2115 2120 2130 2140 2150 2155 2160
20850 21050 21200 2850 3050

2600MHz SKT LGU+ SKT SKT LGU+ SKT

Band 7

UL (20MHz) UL (20MHz) UL (10MHz) DL (20MHz) DL (20MHz) DL (10MHz)

2500 2510 2520 2530 2540 2545 2550 2620 2630 2640 2650 2660 2665 2670
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VIAVI

H|OfH| &R A

o TEL 02-6676-7024
JlX/& : TEL: 02-6676-7012
CellAdvisor product site:

http://celladvisor.updatemyunit.net/
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