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Definition
OIE|LIS E310] SE 5| 20| [}2 A&
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5% 34
* Frequency range: 100kHz ~ 4GHz
*  Max Input: +20dBm
* RBW: 1Hz ~ 3MHz with 1-3 sequence
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* Average:1~99
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20| 2|
* Frequency Range
=4 Oj9Zo| Al&tT & £Oi4E o/0|
gLt
* Integration BW
242t 2/ 0f ChSkof RBWE LIEHA LIC.
* PeakPt.

578 He| 0| A Peak Point FLt=E H
Al gL cf
*  Maximum Peak

=X HL| LJO| M Peak Pointo| LY E
*l °.=.”—| Ct

Measure Setup

Range Table >
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
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-40dBm
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Cable 4 Z ditH
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£%d otH
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Iyzer
. 99.000 000 MHz

Band 0 (800)

Definition

AM/FM M E T Mgt = QIO CHE M
Qto| 7hd 2 QL2 THM =holst 4= UE L
c}.

53 3%

Frequency Range: 100kHz ~ 4GHz
Max Input: +20dBm

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

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

20 g2
* Audio Demod
QLI X’ ¥Z on/off & 4= USL|CE

* Demod at
44 g MarkerQ| A1 EH
* Demod Mode
Azo| ¥z Qg Mej Bt
*  Dwell Time
QUL XY AlZts A7 LT
* Auto Gain
Ml = 2|2 HZES M A0 42|
£ I LSHA| LT

Measure Setup

Audio Demod
On

Off

Demod at
M1

Demod Mode
AM
CW

FM

Dwell Time
0 Min 10 sec

Volume
10

Auto Gain
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off

M1

M2

M3

M4

M5
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Mode MEH

RF Source
Measure -
1 -

Definition
CWEQ|RFATSE M

‘gtL|Ct A 0|2 Loss
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=
FYot=H RE&

HE 2M7| RS0 ADHA

e  Waveform: CW
* No of Carrier: 1
* Frequency Range: 25MHz ~ 4GHz
e OQutput Power: 0dBm,
-30dBm™ -80dBm/1dB Step

-

3PS

28 7| 238

= O

Measure
Setup

I

Measure Setup

RF Source p

Power Level

0dBm

Others

-30dBm

HiEH
od

O e |

RF Source
On off

Frequency
2000MHz

Power Level >
0dBm

-

-0dBm 17 £

-30dBm~-80dBm7}X| 1dB Ct

= 8Y 75

GenComm
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RF Source

Fotot = Y HS
M St RF Source

£ OngHCh.

Spectrum

Analyzer

RF Source
On Off

Frequency
2000MHz

Power Level >
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E 9| Power Level
gLt

SAO|M & FIb4=2Qt AttenuatorS M

810 CW
Us 0|83to| 578

Marker&
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gotd 2
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Mode: Spectrum Analyzer

v 1.000 000 000 GHz

dard: Band 0 (800)

rﬂr
n:u n:

'S External Offset@ 2 A4 o
OE *x—l ol- 2 OIA|_||_-_|.

Spectrum

e Internal
ce: Internal
Free Run

Frequency
1000 00 MHz
Power Level &

0.dBm

Measure Setup

RF Source p

Power Level

0dBm

Others

-30dBm

RF Source
On off

Frequency
2000MHz

Power Level >
0dBm

-0dBm 1Y F

-30dBm~-80dBm7}X| 1dB Ct
2 HE 7ts
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LTE - FDD

=28

Mode A%

Signal Analyzer

LTE - FDD

Bandwidth
Bandwidth

10MHz

1.4MHz

Channel Bandwidth [MHz]
2 3
! Transmission Bandwidth Configuration [RB]
Transmission
Bandwidth
i Fl
=18
H ole
TRELE
H (=]
] L
* N N

v,
-
aa,

" rnana,

3MHz

\ 4

5MHz

10MHz

15MHz

20MHz

Y
1
Active Resource Blocks

Center subcarrier (corresponds to
DC in baseband) is not transmitted
in downlink

Figure 5.6-1 Definition of Channel Bandwidth and Transmission Bandwidth Configuration for one

E-UTRA carrier

LTE —-FDD FRAME

160 2048 j1a2) 2048

2048
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144 veay_ oo 1asy ooss sy oo ise ooss [xTs)
1 Slot

B 'C” L 1 3 =15360 Ts

/) crelpti

=2 Slots
=1 ms

1 Sub—Frame

LcP]D[|cP\1\ICPI?I CPI 3 T D"I'\\CPT
=0.5 ms

(=3 Reference Signal (RS=Pilot)
B PBCH - Physical Broadeast Channel
B S-SCH - Sccondard
B P-SCH - Primary S,
= PDSCH - Physic:
. PDCCH - Physical Downlink Control Channel

link Shared Channel

#18  #19

#17

#10 #11 #12 #13_ #14_#15_ #16
1 Frame
=10 Sub-Frame
=10ms
One radio frame, T; = 3072007, = 10 ms
One half-frame, 1536007, = 5 ms
e e
| Oneslot, Tl e e
| Tuu=15360T, 307207, S —— T m————
S e
T T T T T T 1 T T T
| e e (e [ D ) e e

One smmame
{07207, |
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LTE - FDD

Cable 1 Z ditH

[ oo )
D) D)

=1 E‘I l:-|

Mode 74

Mode

Signal Analyzer

LTE - FDD

RF Analysis

= Channel Power

= Occupied BW

= Spectrum Emission Mask
= ACLR

=Spurious Emission

O 0su 201201720 10:14:21

Mode: LTE Spectrum Emission Mask

Center Frequency: Z.000 000 00D GHz Preamp: ofr Freq Reference:  Internal
Channel Attenuation: 15 dB [A] Trigger Source: Internal
Channel Standard: Band 1 (2100) External Offset: 40.00 dB [On] _Trigger: Internal

Mode
FFT

Detector
RMS

RBW [M]
100 kHe
VBW [M]
100 kHz

Sweep Time
3sec

Average
1

Bandwidth

10 MH

. Reference Power:
Measurement
Bandwidth
OMHz - S5MHz 100 kHz
SMHz ~  10MHz 100 kHz
10MHz  ~ Z0.0 MHz 1 MHz

Frequency Offset Range Lower Peak Upper Peak

RF Analysis

Channel Power

Occupied BW.

Emission Mask

Spurious
Emissions.

Z7% 3}™H(Channel Power)

> JDsU 2012701720 10:13:29
Mode: LTE Channel Power

Center Frequency: 2.000 000 000 GHz Preamp oft Freq Reference:  internal
C Attenuation: 1548 [A] Trigger Source: internal
Band 1 (2100) External Offset: 0.00 98 [On]  Trigger Internal

Mode
FFT

Al
REW [M]

Banawiath
10 MHz

578 SH(ACLR)

) JDSU 2012701720 10:14:37
Mode: LTE ACLR

Center Frequency: 2.000 000 000 GHz Preamp oft erence:  Internal
C Attenuation: 1548 [A] Internal
2100) External Offset: 40.00 dB [On] Internal

it: dsm
Mode o
FFT

s

anawiath
0 MHz
Frequency  Inlegration Lower
! Bandwidth dic
9.0 MHz
9.0 MHz

dBm dBm

Spectrum

RF Analysis

Auto Measure

RF Analysis

Channel Power

Occupied BW

y
" | Emission Mask
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Power vs Time (Frame) LTE -FDD

Cable ¢ Z ditH

Mode A%

Measure Power vs Time
1 (Frame)

RF Analysis

Power vs Time
(Frame)

Definition

Pvs T= LTE M A Frame&
&~ Qe Jso0z A7t O1|A
SIotO1| Power7f HHE ==X &
UL L}

AN H

42
Nm

_,_

O'é'l-
|_

0] Ee|
* Frame Average Power
2| @ 10msof CHeh FA| mhefE EA|
LTk
* Subframe No.
Subframe& LTE 10msOf 10747} &
L|C}. PowergE =3 dt7| /5 0~9
WA 28 g 5= ASLH L
* Subframe Power
MM El SubframeOf CH3+ Power EA|
* First Slot Power
K| ™ &l Subframel| 0] 4= SlotQ]
Power gt HA|
* Second Slot Power
K| ™=l Subframel}j0f 4= SlotQ|
Power gt HA|

2 7] 9 Y

Measure
Selup 4

Measure Setup

Bandwidth »

10MHz
Subframe No

0
Cyclic Prefix

Normal Extended
Cell ID

498

Auto Manual
Delay

0.00us

—

1.4MHz

3MHz

5MHz

10MHz

15MHz

20MHz
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Data Channel TE - FOD

Cable ¥ Z HitH

Mode A%

Measure Modulation
1 Analysis

internal
Internal
internal

Subframe

Definition

LTE downlink frame 0 CH 3 Resource
Block'8 2 Modulation Error& £A3h £
UAe 7ls2 MHSLC "# of CFI'0IM
g3t PDCCH symbol& X 2|3t L X|
=22 7|F2E 5F Z0E BAIRLCH

L]
=
@
o
o
3
o
]

M€l RBO| SO H=0f 5
Of CH3} RE powers £
2 Normal CPY AL 147|12] A E0f
CHSH Averagedt powerE HA|StL|C|.
Modulation Format
MEHE] RBO| modulation format& Xt
£ Azl 258 Z0HE B0 EA
ol-l__l I:I-.
* 1Q Origin Offset
I-Q space0| A AEEl 2 symbolQ| ¢
A} RHH O ERot W02 Mol
7 ot Z2 HolQ
2 BT
* EVMRMS

od
|.|-|
rulru
Q_
los]
£y
o)

RBL{O| Z} REO|| CHSH EVMEZ {Lt=df 2t
REQ EVM01| CHsh M&=8a=S Fot 4t
£ FEA|EL| L}
. EVM Peak

RBL{O| RE = EVMO| Z}&t L2 REQ|
EVMZta} time-frequency gridZf2 H
AlgtL| ot

7| 9 e

Measure

Selup 4

Measure Setup

Bandwidth

10MHz

4

Subframe No

0

PHICH Ng

1/6

>

CFI
NA

Auto Manual

Antenna Port

0

PDSCH MIMO

On

Off

More (1/2)

e ol Vicasure 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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Control Channel LTE - FDD

Cable 4 Z ditH

Mode A7

Measire Modulation Control
1 Analysis Channel

[ Power (dBm) | Modulation Type
52

10
PHICH Ng
176

Definition

MEHE] Subframel Q| control channeld|
CHst Modulation Error@} PowerE =d&t
2= QUL LICE 2t control channelOf CHsH
summary JEHQF £ control channelf|
Ciot &M E &7t X1|4-E' L|Ct.

0] ™e|

* Modulation Format
MEHE] RBO| modulation format& Xt
S A= d=E 20 T HA|
Sk,

* Frequency Error
DC-subcarrier@} AF2 X7 ™ot =0}
=Qto| HALE LIEHHL|CE

* 1Q Origin Offset
I-Q spaceti M HAZE=l 2 symbol2| 2
X7t MYH o2 EMs WO MO
Jh % 4 Holo| BEE dBgte
2 iiAl%“—l Ef-

e EVM RMS
RBL{S| 2} REO|| CH3H EVME LH=38H 2

E°| EVM01| Ciol MeEas Fe af

= BEAIZLCH

* EVM Peak
RBLiS| RE & EVMO| 7}%t Lt REQ|
EVMZf 1t time-frequency gridg}2 &
AL

7| 9 e

Measure
Selup 4

Measure Setup

Bandwidth »

10MHz
Subframe No

0
PHICH Ng >

1/6

CFI

NA

Auto Manual
Antenna Port

0 1
PDSCH MIMO

On Off
More (1/2)

e ol Vicasure 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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Subframe e TP

Cable 4 Z ditH

Mode A%

Measure Modulation
1 Analysis

EVM (%) |Power (dBm) | Modulation Type

REG/RBS

Definition

LTE signal 3+ M B = 2| & of CH st
modulation error summary 2
subframe L{f Of = 3t &= 2t physical

channel 9] £ & 1} Modulation Error&

=R

20 de|

* Subframe Power
Transmission bandwidthLj0f| Z&HE|
= SCo| AMEmt|9] &S subframe &
7t o Boot 4f BA|

* Frequency Error
DC-subcarrier@} AF2 X7 ™ot =0}
=Qto| HALE LIEHHL|CE

* RxTx Power
2t subframeOf| A F&38}= Reference
Signale| B¢ THe|E HA|RLICE 2t
subframe L] RE S0 A RSE M&6}
= REQ| powerZt2 TS| HEA|SL
c}.

e RSEVM
K| =l subframe L{2| RSO| W
EVME EA|EHL|C}.

* DATAEVM

K™ El subframeOf| A PDSCH Channel
HMEo| 2 E REQ o EVME £

SHL|CE 2k o] - ZA1tof= PBCH
@} PSCH, SSCHE M&dt= RE= &gt

T|X| S4&LCh

24871 8% 3H

Measure
Selup 4

Measure Setup

Bandwidth »

10MHz
Subframe No

0

PHICH Ng >
1/6
CFI
NA
Auto Manual

Antenna Port

0 1
PDSCH MIMO

On Off
More (1/2)

e ol Vicasure 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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Frame

LTE - FDD

Cable 4 Z ditH

Mode A%

Modulation
1 Analysis

Measure

Frame

ency: 2.000 000 000 GHz Pre: off Freq

At 1548 [A] Tr
Exi

dard: Band 1 (2100) { 40,00 dB [On] Tr

Cell 1D Group ID:

Frame

Internal
Internal
Internal

Data Channel

Control Channel

Subframe

Definition
LTE signal ot =2{| &0 CHBF modulation
error summary 2t framelfoff =3tz 2f

=

physical channel®| & = 3} Modulation
ErrorE 3L CL

0] ™e|

* frame Power
ot framellj O] Z3HEl 2t physical
channel®| M H| PowerQ| &2 2|0 gt
L|c}.

*  OFDM Symbol Power
Zt subframe?| 4H W Al =0 &=
B E SCo| & powero| B2 HA|T
L|c}.

7=
==
=]
-
o

OFDM Sym Tx Pwr =

all NEg ME2 . RE location
of 4th symbol within subframe

24871 8% 3H

Measure
Selup 4

Measure Setup

Bandwidth »

10MHz
Subframe No

0
PHICH Ng >

1/6

CFI
NA
Auto Manual

Antenna Port

0 1
PDSCH MIMO

On Off
More (1/2)

e ol Vicasure 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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Time Alignment Error LTE - FDD

Cable 4 Z ditH

Mode A%

Definition
E-Node BO|A MIMOEZ =& £|= A5 9]
Reference Signal 2| Time Alignment&
=¥ e 7|5 oLt MIMOOIN &
L EZF TimeO| 65nSO|4& QX}7p HhM
E|H DATA Rate0f defs F7| HZ0
2t2[3of St= ZIE LT}
Lot 0] 7|52 Y doME 5 7ts
gL LY.
&0] E
+ Time Alignment Error
ANTO X EQ} ANT1 ZE Q| Time Error
£ ANTO ZEE 7|92 ANT1Z H|
WSH0] Time Error& ®A| L CH

Modulation Time Alignment . RS Power Difference
Analysi 3
L nasis e ANTO 9f ANTLO| RS Power®| x}0| Zt

G GenComm  2011/07/12 11:44:34

M

Control Channel

Subframe

Time Alignment
Error

Group ID: Sector ID:

* RS Power

2k2to| LE A ZZ=El RS Power 3t
* RSEVM

Z2tzto| LEOM HASE RS EVM Zt

24871 8% 3H

Measure
Selup 4

Measure Setup

Bandwidth »

10MHz
Subframe No

0
PHICH Ng >

1/6
CFI
NA
Auto Manual

More (1/2)

e ol Vicasure 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 LTE - FDD
Cable 1 Z4 HttH Definition 27| 8d ¢H
CCOFE 52 Moo 2mEE =4
SLich. Qosel X3t g10] e Bl Measire
HH[AE 87| 9I8t0] 7|X20| Eag 2

Mode A%

Measure Power
1 Statistics CCDF

[ Josu zo1zr01/20 10:21:34
Mode: LTE

ter Fi 00 000 GH:

W 1 (2100)

RF Analysis

Xzt ot7| 2let 7|5 YLILH

80 Ee|

* Average Power
X|d =l Frame Lengths0Qt =54 = H
o+ Power HA|.

¢ Max Power
X| ™ &l Frame LengthsQt &3 =
Peak Power HA|.

* Crest Factor
T Power2} MAX Power2| X}0| Zf HA|

Measure Setup

CCDF Length

= A A
E£-Time 8%

16 * CCDF Length = 7{£=(n) * 10ms
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OTA (ID Scanner) LTE - FDD
Cable ¢ Z HttH Definition A 7| A
Cell IDE Over The AIrgE E3%l¢ =8 &
& 9l 750z E—Node Bo| Cell Mﬂ;ﬁﬂ 4
HH2IRE 58 & 4 s 7|5 YUk 8
20 g2
* P-SCH Dominance
=X = = Jjo| P-SCH X}o| 2t Auto Save 5D10| 4SS UsBZ X EHSHS
. = A== (=
e S-SCH Dominance I(_)(:]gglng Off 7|s Lt

=X &l &= 79| S-SCH X}0| % Cyclic Prefix
*  Power (dBm)

SCHo| £HEl I}
Mode A% « Ec/lo (dB)

Measure OTA ID Scanner SCH T X[ PowerOf| Al &7 &l SCH7t

Normal Extended

Maode: LTE - FDD

ncy: 889.000 000 MHz ID Scanner

A
ard: Band 1 (2100) E

P-SCHDominance [ /) M 5-SCH Dominance Multipath Profile

Control Channel

Datagram

EC/10 (a8)
P-SCH

™
4.08

Latitude 2 Longitude: Satellite
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OTA (Multipath Profile) LTE - FDD
Cable 1 Z4 HttH Definition 27| 8d ¢H
Cell ID & MY =2 Cell IDO| AMz0f
thsk of 2| 74o| multipathE = dt&= Measure
2 gLt i - Seup 4

E-Node BO| Mz 7t AT sl = MultipathZt
oto f DATA RateO| 9t £0} Z&lL|LC}.

20 g2

Auto Save

* Ec/lo(dB) Logging s;zlfg%bll :ﬁ% USBE ME 3=
SCH T ponerdlid S & SCVE S
* Delay (us) Normal Extended
Mode &7 o?Pé* 2 SCHEH CHg Multipath7X|
O| Delay 4t= HA|

Measure OTA Multipath
1 Profile

Multipath Profile

Information
P-5CH
No  Ec/lo{dB) Detay (us) Ec/1o (4B)

1
El
a
6

Latitude
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OTA (Control Channel) LTE - FDD
Cable 1 Z4 HttH Definition 27| 8d ¢H
Cell ID & N =2 Cell IDO Al 0
st o 7HQ| multipathE =¥ dSt= Mﬂ;ﬁﬂ 4
eh= Yot 3
E-Node BO| Mz 7t AT sl = MultipathZt
oro ™ DATA RateO| ©F =0} & L|LC}
20|
° 01 © EI Auto Save S1010| ZHS S USBE K EHB}=
*  Power (dBm) Ibc;gglng o 7|% °|:l|—||:E|'E o e

=X =l Channelo| ML IIRE HA
*  Power (dB)

Bandwidth »

RS 0 7|ZC2 C}2 ChannelE2 D
Mode A% Power /& dBZ HA| 0
e EVM RMS(%) Auto  Manual
Measure OTA Control Z+2t9| channel?| EVM B Zf EA|
1 Channel
Channel Estimate
On Off
* |
:Ic'; QI-E Cyclic Prefix

Normal Extended

Cc GenComm  2011/07/12 17:26:00 N37° 2874982 E 126'53" 1242

Made: LTE - FDD OTA Control Channel
000 000 MHz P on
- Af 0dB [A]
W 1 (2100) E 1:0.00 4B [On]

Higtary Disgram 1 [E Avg Pwr Avg Pwr Multipath Profile

Summary Table el ID: Sector ID: | Subframe #.

nnel Power (dBm)  Power (d8) EVM AMS (%) EVM Peak (X)

Frequency Error.
Time Alignment Erfor

Latitude Longitude Satellite
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Cable and Antenna Analyzer

-— O

Reflection (VSWR) 1 Port Phase
Reflection (Return Loss) 2 Port Phase
DTF (VSWR) Smith Chart

DTF (Return Loss)
Insertion Loss
Cable Loss (1 Port)
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Cable & Antenna Analyzer

Freq/Dist

Freq/Dist

Freq/Dist

Freq/Dist

Al

HHEHXF

Trace/D |spla5r

Amp/Scale

Lirmit
4

Start Frequency Distance Select Trace Select Marker Display Line
802.5MHz T1 [\ -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 ™
Span Center Frequency Trace View Delta Band View [Off]
5MHz 805MHz On Off Band Limit 3 ™
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 Amp/Scale
Korean PCS Korean PCS 4
* DTF Mode
Amp/Scale
Auto Scale
Max (Top)
0
Min (Bottom)
60
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Calibration

Cable and Antenna Analyzer

XHH| B & o| 2 X

ZHH| 2| RF linel| ¥t = Qlot of 2 & &
J_LI.O_I Tt |:|| 0|M 01| E-|°| EM u]] 7<H:|| |_|.|_='l_g|
Loss= EQOHZ e AL I:|'-

Open and Short = LI & A=
0, Load= £

Mode A%

Antenna & Cable Measura
Analyzer ‘ 1

{Mode Select}

mdo|

OR

=
T

* One port u!
Of 2K %‘%E —.’8 g = ASH
v’ Reflection
DTF
One Port Cable Loss
One Port Phase

Smith Chart

ANANEANIAN

* Two Port 17
ofzfel gt=2 AtEY = AUELICL
v Insertion Loss

v" 2 Port Phase

One Port 17d 2 2|8H #|0| 2 AHZA 2t

Two Port 174 2|5t #|0| & ¢ A HtH

1 CHA|)

2 THA))

GenComm
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Reflection (VSWR) / Reflection (Return Loss)

Cable & Antenna Analyzer

RF Antenna

Cable 17 gt H Hi :

Antenna Feedline

Extension Cable

Reflection
30 | (Return Loss)

DTF (VSWR)

| DTF Return Loss)

Insertion

More {1/2)

Definition

=

54 14

* Frequency Range: 5MHz ~ 4GHz
* Data Point: 126, 251, 501, 1001

0] de|
* DataPoint:
5% 5E S0 5ok GlofE Hols
£ LIEtHLICH &8 7153t ZOIE = 126,
251, 501, 1001 E X| &35l 501 LI E=
251Z QIEOf H|SH 5ot= IZlﬁ‘E‘EIOI
AlZto| & Hi7F ZE LTt
* Trace Average:
£ Fots © At ol Bt Average 4f
* Limit line:
MBS 7|F 2tQl M HAI

=
=
=
=

7| 9 e

Measure
Setup 4

Measure Setup

Calibrate 7 AlZ HE (O-S-L 1)

Data Points TraceQ| s A= E MEH ShL|CH

126 251 (FHO| EAI=|= HlO|Ef 2Ol
E

501 1001 £)

Bias Tee > ZEO =3 MYS H4Y gy

12.0v Cf-

on Off | VswRo| £2f mpejs Mef o

Output Power L|C}.

0dBm -30dBm
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DTF (VSWR) / DTF (Return Loss)

Cable & Antenna Analyzer

RF Antenna

Cable &2 bt Wi[ﬁ_

Antenna Feedline

Extension Cable

DTF - VSWR

Cable: LMRA0D
oy, 0

2010712730
17:40:02

MI:20682m, 162

Definition

—
= X T oS d . AL [ |A-|
HE|LETER] O 2f X|HOf| M £l O BEA} EE =
=ASTO i A2l E BAIRLIC
x
5d¥ 4

* Frequency Range: 5SMHz ~ 4GHz
* Data Point: 126, 251, 501, 1001

80 Ee|
* Cable:
oxf 70| 2 28 S LIEHLICE
* PV:
MEE AHO|S2| Fut £ =5 LIEHY LT
e CL:
MEHE A O] 22| #|0|2 &4 S LIEHY
L|Cf
* Data Point:

= IF

E x|x+0| A8 =B
2|t BHAE|0] AUE

* Suggested Span:
Mol A =2 17| ABIA GCTaTAE
oIx He| 8-S HESHY 2 F ol -
£ F|otetL]c.

* Max Distance:
span 3! DATA Point0f| [F2FA] XL =™ A
2| & LIEF- LT

¢ OQOutput Power:
GC747A0| M E2H ZTEZ =8I =012
£ LIEF- L |:|-

7| 9 e

Measure
Setup 4

Measure Setup

Calibrate

Data Points
126 251
501 1001

Bias Tee
12.0v
On Off

>

Output Power
0dBm -30dBm

DTF Settings

Cable List

DTFo| 5% A28 =4 $U
ct.

Bias Tee FQF M.

GC747A0| 53 T}
Sh A QAL I:}

rx
12

DTF Setting

Apply

Prop Velocity

0.880
Cable Loss

0.0720
Metrics
Meter Foot

Windowing >
Rectangular
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Insertion Loss/ Gain

Cable & Antenna Analyzer

Cable 4 Z ditH

Mode 474

Measure

& Antenna Analyzer

1800.00 MHz

Insertion p

Insertion Loss (Magnitude)

[ '\"tw MW MW

MHz_-1.26 48

Definition
Insertion Loss/Gain2 &7 ZHH| 9|

L AAlO = S
= &S Y L

ol

2o

5% 34

Frequency Range: 5MHz ~ 4GHz

Data Point: 126, 251, 501, 1001

Bias Tee: 12 ~ 32 volt with 0.1 volt step

80 Ee|

* Data Point:
=3 B E 5ot 2MelE Ho|E Zole
£ LIEtE LT}

* Trace Average:

=X F0l4= MK 9o I Average
7+
HA *

4871 8% 3H

Measure
Setup 4

Measure Setup

Calibrate

Data Points

126 251

501 1001

Bias Tee 4
12.0v

On Off

TraceQ| 3l of = 5 MEH BFL|CH
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n
&
2
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ox
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Cable Loss (1 Port)

Cable & Antenna Analyzer

Cable 4 Z ditH

Mode A%

Measure

Cable Loss (1Port)

Cable Loss (1 Port)

DTF (VSWR)

| DTF Return Loss)

Insertion

More {1/2)

Definition

Cable2| LossE One Port2 7tCHSHA =H
& e IS Yot

53 3%

* Frequency Range: 5MHz ~ 4GHz

e Data Point: 126, 251, 501, 1001

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

80 Ee|

* Data Point:
=8 ZE 3¢ £7Y5t= HOo|E =2
£ LIEtE LT}

* Trace Average:

=X FoOt MA| LSO B Average
7}
HA -

b

Mot

E

4871 8% 3H

Measure
Setup 4

Measure Setup

Calibrate

Data Points

126 251

501 1001

Bias Tee 4
12.0v

On Off

W AIE H

rim

(0-S-L17%)

TraceQ| 3l of = 5 MEH BFL|CH
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]
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= —~ —_
| Cable Loss (1 Port)E 0|23t =™ Cable Loss 29l | Cable & Antenna Analyzer
Cable X Z HitH Definition M 7| A Hi
574 Cable®| lossE =78 of= & & YLIC}

7|X|=2| o Bl S 4 4 O] CHED K| Wg$4

HAN =™ Fab=0f st =X CableQ| Loss

= o) -?—|0f04 SG2t SAS 0| &3t0] HA

EH FYS SHAS LI
GC747A%| 1Port Cable Loss 7| 5= 0| 25|H

SSoso
O} ZtEHSHA| Cable Loss@} Phase EME S

e Calibrate
"' AL
SA0] =l & 4= JASLICE DA AR E (0-5-L 1 X)
B¥™eZ HETY Connector?t EPE YEAN Data Points Trace| 8| AHE 2 MEH SHL|C}.
\ Cable2 ZEUE W ZF IHYo| MM Phase § 126 251 (30| EA|E|= OO E ZOIE)
o 2Nt U CableYH. ©| Cable2 285E& 501 1001
TRZUN A8 Fe B @Ol EEF = Byl Bias Tee >
EpLtL] — .
e, 12.0V ZEQ|EY MAUS 4F TLCH
= M H
=n 7| gy o o

EH
od
Cable &
Antenna Analyzer
=9 42
Cable Loss (1Port) 75t CAL
o 6"_ EI_ c JDSU 2010412730 19:06:47
= = : Maode:

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

Smith Chart

Cable 4 Z ditH

Definition
Antennal| QI A OfA Sl HIALA B

ol gt % 9k 75 @it

o

3
54 14

Frequency Range: 5MHz ~ 4GHz
Data Point: 126, 251, 501, 1001

4871 8% 3H

Measure
Setup 4

Measure Setup

Calibrate
H * Bias Tee: 12 ~ 32 volt with 0.1 volt step D™ AR HE (0-5-L D7)
20| Mz Data Points Trace®| Sl AL 2 MEH 3HL|C}.
Mode ™ e-le 126 251 (S}0]| EA| /= HlO|E EOIE
* DataPoint: 501 1001
. o Bias T
£2Y DC St E=HS= 00| ZQIE las fee > TEO| X2 MOIS MK |}
= I—I‘El’LH I—l I:I' 12.0V —— == = 2o "
SIS = = ' On Off

Smith Chart

1 Port Phase

Smith Chart

* AVG VSWR:
=M F=Ob= MA| LYol I Average
VSWR Z}.

* AVG Return Loss:
=X Fal4= MA| 9o I Average
Return Loss %f.
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— Power Meter

Internal Power Meter
External Power Meter
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Internal Power Meter Power Meter
Cable 4 Z ditH Definition

o2 5 EL|CLGC747A2| 2L X2 STt
ol 28501 7|X| 2 A5 0| HalE N
H 5 g+ U DATAS H| S FLITh

53 37
* Span: up to 100MHz
e Max Input: +20dBm

* Detector: RMS, Peak

Mode 74

10.00 g8m
Band 0 (800) 10.00 dBm

More (1/2)
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External Power Meter

Power Meter

Cable 4 Z ditH

Mode A%

Definition
Q| = Power Meter= HEO| SM EHX|0f
USBE 0| 830 GC747A%t HZSIY &£

o
T CHoh 7 s of ek MEet st 4= Q)
EEOQ MME S2MOE HE8tD UL
L|Ch GC747A0] 2 RS 8510 2850l

7|X= =2l Hots JetoiA 58 2 =
U= DATAE H| & LTt

ool ZH e, £ M9l 10 5
CholLhel 2l QK|S S M2l Abgat 2
Lict

GC731A
Directional Power Sensor, Peak and Average

power 300 to 3.8 GHz, Average 0.15 ~ 150 W,

Peak 4 ~ 400 W
GC733A
Directional Power Sensor, Peak and Average

power 150 to 3.5 GHz, Average/Peak 0.25 ~
20 W

GC732A

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

GC734A

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

GC736A

Terminating power sensor, Dual

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

: E 126°53" 12.09 N37° 28" 49.06

0.00 dem
00 d8m
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— 72

0| AOfX| 2kAFHE (Return Loss — VSWR)
dBm-Watt &=l

DCS =Lt~ = Hif &

PCS =1t~ = Hf # (KT)

PCS =TI B HIF (LGT)

WCDMA =TI}~ B Hl| T (SKT)
WCDMA —7,514—1\— 2 HYF (KT)
WiBro =I}2= & H| &

WiBro - X (8.75MHz, 10MHz)




O AD§A] 2HME ( Return Loss - VSWR)

- Return Loss=20log10(VSWR+1/VSWR-1) (dB)
- VSWR=(10R.L./20+1/10R.L./20-1)

RETURN RETURN RETURN RETLRN RETURN  RETURN RETURN

RETURN RETURMN RETURN RETURN RETURN
ngs VSNR10ss vsWR - LOSS VSWR LOSS VSWR 0SS VSWR LOSS VSWR 0SS VSWR LOSS VSWR LOSS VSWR LOSS VSWR LOSS VSWR LOSS VSWR
(dB) (dB) (dB) (dlB) (dB) (dB) (dB) ) ) 8) ) s

46084 1.01 18732 123 MM9 145 12009 16T 0230 1R 8949 211 782 233 7198 255 GGRT 277 BMM2 299 5598 321 5216 142
40086 1.02 19401 124 14564 146 11813 TEE 183 100 BB 272 7933 234 7987 2s5 6641 278 B0 300 BEIR 322 B200 14
36607 103 19085 125 14412 147 11818 16D 10087 191  BB49 213 7894 235 7135 257 G516 279 5999 301 BsR1 323 AIB4 345
351 104 8783 126 4264 148 91725 170 10032 192 BB00 2 7SR 236 gqp5 2se 6480 280 5990 302 42 324 BIEB 146
32256 1.05 18483 127 W20 149 1B} 170 DOEE 103 8752 215 7@18 237 7074 250  GAES 2A1 5956 303 5524 325 5152 47
30714 106 18216 128 13979 150 11545 172 8op4 104 8705 216 TIB1 238 joue oE0 G440 287 5935 304 BS0E 326 5137 4B
471 107 17948 120 13842 151 11457 173 9842 195 BBST 217 7744 239 7074 26 6415 2as 591 305 548 37 5121 140
28299 108 17680 130 13708 152 11370 174 9780 196 @611 218 7707 240 pga4 2f 6390 284 9893 306 5450 328 BI05 35D
21318 1.09 17445 1.3 13577 153 11285 175 9720 197 BE6S 2109 7T 241 ggms 2pn G36 285 5872 307 ga5r 3
26444 100 17207 132 13449 154 11207 176 GBS0 108 B519 220 7R3 247 pBO5 R4 6341 285 5852 30B 5435 130
25658 111 184877 1.3 13324 155 11020 177 9601 189 BAT4A 221 T7E99 243 gfRos zEs A3IT 2A7 5A32 300 5417 31
24943 112 16755 134 13201 156 11039 178 8542 200 8430 222 TES4 244 ges7 ope 6293 2@s 54811 310 5400 3
24288 113 16540 135 13081 157 10980 179 9485 201 8386 223 75 245 gEma 2f7 6270 2A0 A791 311 5383 11
23686 114 16332 136 129684 159 10881 180 9428 202 B342 224 7404 746 ge1 g G246 290 5791 312 535 334
23121 195 16331 137 12849 159 0804 181 9372 203 8299 225 7480 247 G783 23 6223 241 5751 313 5B 335
22607 196 15836 138 12736 160 10729 182 8317 204 B25T 226 T4Z6 248 gys5s 270 6200 292 573 314 533 136
2120 117 15747 138 12625 161 10854 162 9262 205 B2 221 7393 249 gyp 27 6177 293 A7 315 535 3y
21664 118 15563 140 12518 162 10581 184 oz8 zop B3 228 730 250 gym 272 654 204 5693 316 g5p0R 308
2123 1709 15385 141 12412 163 10500 185 9185 207 B138 229 7327 251 gEp 273 631 295 GEM 317 52m 18
20828 120 15210 142 12308 164 10437 186 8103 208 BOA1 230 T4 257 ge4p 074 G109 208 SES4 3VE BZES 340
20443 121 15043 143 12207 165 10367 187 9051 200 BOS1 231 7262 253 ggyg 275 G036 297 563 319 5B 341
20079 122 48719 144 12707 1686 10298 1BE B9 210 8OV 232 7230 254 5oy 275 6064 298 9B17 3E0 523 34
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dBm — Watts Hi%t

dBm [ dBm Pa dEm Pa dBm Pa dBm Fo dBm Pa
+53 200W +19 80 MW 13 -45 7 -109

+50 100 +18 B4 MW 14 -46 -1B -110 0 pw
+49 0w 7 50 mW 13 -47 -79 -109

+48 B4W +16 40 mW -16 -48 -B0 O1nw -112

+47 SO +15 32 miv A7 -43 81 =113

+46 40N 14 25 M R -50 07 py B2 -114

+45 32w +13 20 MW 19 -51 -B3 -15

+i4 250W +12 16 mW 20 01 mw -52 B4 118

+43 20w A1 12EmwW 21 -53 -85 AN

147 TBW +10 10 mw 22 -54 -B6 -118

+41 12.5W 49 B mw 23 -55 BT 119

+40 100 ] B.4 i 24 -56 -8B 2120 001 pwW
+39 AW 7 5 mw 25 -57 -B9 121

+38 B.4W 46 4 m 7R -5B -a0 007 nw S22

+37 SW +5 32 mw 21 -58 -8 123

+36 AW +4 2.5 mw 78 -60 007 pw -82 124

+35 32w +3 2.0 mw -29 -1 23 -125

+34 25W +2 1.6 mw -30 D0Tmw B2 -84 196

+33 2w + 1.25 mW 31 -63 -85 127

+32 1.6W ] 1.0 mw 32 -B4 -5 -128

+31 1.25W R D MW 33 -B5 -8 -129 1N
430 1.0W 2 B4 MW 34 &6 -98 -130

+29 BOD Wy -3 50 mW -35 -7 -43 A3

+28 640 i 4 40 mw g -68 -100 Jpw 132

421 500 mW 5 32 mw 37 -89 -101 -133

426 400w I 25 mw 38 -10 AnW -102 -134

+25 320 i 7 20 mW -39 - -103 135

s24 250 MW 8 16 mW 40 W 12 -104 136

423 200w 3 125 mw 41 -13 -105 137

+22 160 miw a0 10 mw 47 -1 -108 -138

221 125mw K 3 15 - 139

#2000 100 mW 12 44 -6 -108 -140 Lara
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DCS X LTE #1I}5 20| &

CDMA CH
HS

3
SKT LTE LG U* LTE

FUFTL

MHz

SKT LTE 20600 836.5 SKT LTE 2525 881.5
LG U+ LTE 20525 844 LG U+ LTE 2600 889
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PCS 14 2HIH (KT)

WA

1750MHz 1760MHz 1760MHz
1840MHz 1850MHz 1850MHz

#1 #2 #3  #4  #5 #6  #7

625KHz 625KHz

#8 #9  #10 #11 #12 #13 #14

1 25 1841.25 8 225 1851.25
2 50 1752.50 9 250 1762.50 2 50 1842.50 9 250 1852.50
3 75 1753.75 10 275 1763.75 3 75 1843.75 10 275 1853.75
4 100 1755.00 11 300 1765.00 4 100 1845.00 11 300 1855.00
5 125 1756.25 12 325 1766.25 5 125 1846.25 12 325 1856.25
6 150 1757.50 13 350 1767.50 6 150 1847.50 13 350 1857.50
7 175 1758.75 14 375 1768.75 7 175 1848.75 14 375 1858.75
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PCS 0+ EHE (LGT)

GenComm

WA

1770MHz 1780MHz

1860MHz 1870MHz

FaFI4E (MH2)

1 425 1771.25 1 425 1861.25
2 450 1772.50 2 450 1862.50
3 475 1773.75 3 475 1863.75
4 500 1775.00 4 500 1865.00
5 525 1776.25 5 525 1866.25
6 550 1777.50 6 550 1867.50
7 575 1778.75 7 575 1868.75




WCDMA FI4 2H|E (SKT)

FA1 FA2 FA3 FA4
2140.2MHz

2132.8MHz 2137.8MHz 2142.6MHz 2147.4MHz

FA1 FA2 FA3 FA4
1950.2MHz

1942.8MHz 1947.8MHz 1952.6MHz 1957.4MHz
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WCDMA ZI}4 2H|E (KT)

FA1 FA2 FA3 FA4
2159.9MHz

2152.6MHz 2157.4MHz 2162.4MHz 2167.2MHz
FA1 FA2 FA3 FA4

1969.9MHz

1962.6MHz 1967.4MHz 1972.4MHz 1977.2MHz
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WA

________ #1 #2 #3
10MHz
2300 2309 2318 2327 2330 2340 2350 2360 2363 2372 2381 2390 2400
MHz MHz MHz MHz  MHz MH MHz MHz MHz MHz MHz MHz MHz
P 100MHz '

) Areixt ’] FA H3 ’I = A =04 (MH2) | AL ’] FA M3 ’I Z 04 (MHz)
) ||

SKT ) ) )
) ) )

) neixt Jra iz ) 3aFTEMH)
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WiBro 7% (8.75MHz)

/ Preamble (115.2us) /TTG (87.2us) RTG (74.4us)

HE R
MMII

’I"ﬂﬂ |I1'l!T'F"|| H!“IHIII l WH”“

|l L0 bl I|| i

L
Y S )

\

— |
=
-l—

s = _
—
[ -
-

Amplitude
| ':ﬂ--5=-l
[ ===T |

DL A Channel Power
0~26 (Oms ~ 3.1104ms) 1 Symbol (115.2us)

42 Symbol (Oms ~ 5ms)
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WiBro 7% (10MHz)

/ Preamble (102.86us) /TTG (105.7us) RTG (60us)

HE R
MMII

’I"ﬂﬂ |I1'l!T'F"|| H!“IHIII l WH”“

|l L0 bl I|| i

L
og | | "

\

=
=

|
-l—

| ———

s = _
=

Amplitude
| ':ﬂ--5=-l
[ ===T |

DL Al Channel Power
0~28 (Oms ~ 2.98294ms) 1 Symbol (102.86us)

47 Symbol (Oms ~ 5ms)
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