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MG3700A

<
3GPP TS 36.141 <
. n L
=
6.2 Base station output power OK
6.3.1 |RE Power control dynamic range
6.3.2 |[Total power dynamic range
6.4 Transmit ON/OFF power
. |6.5.1 |Frequency error
,% 6.5.2 |Error Vector Magnitude
% 6.5.3 |[Time alignment between transmitter branches
& [654 |DL RS power
F [6.6.1 |Occupied bandwidth
6.6.2 [AdjacentChannel Leakage power Ratio (ACLR
6.6.3 |[Operating band unwanted emissions
6.6.4 |Transmitter spurious emissions
6.7 Transmitter intermodulation
7.2 Reference sensitivity level
7.3 Dynamic range
7.4 In-channel selectivity
5 |75 Adjacent Channel Selectivity (ACS)
= |75 Narrow-band blocking
é 7.6 Blocking
7.7 Receiver spurious emissions
78 Receiver intermodulation
Receiver intermodulation (Narrow)

Memory A
Wanted
wave
Memory B
Interferen
ce wave

Same as item 6.5.2

for LTE(TDD)

CWSG

Recommended Configuration

MS269xA Signal Analyzer
MX269020A LTE Downlink Meas. Software
MS269xA-020 Vector Signal Generator
MX269908A LTE IQproducer

pr— =

m |

fopogoopoogos

MG3700A Vector Signal Generator
MX370108A LTE IQproducer
MX370104A Multi-Carrier IQproducer

Usually a modulated signal source is needed (item 6.7), but another signal generator is not
required with the MS269xA because it has build-in signal generator option (MS269xA-020).

With the MG3700A, both the “wanted” signal and “interference signal” can be generated at one
port using two different arbitrary waveform memories.

Discover What's Possible™
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Agenda

1. Test Model
2. Transmitter Characteristics
3. Recelver Characteristics
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1. Test Model
Test Model for Transmitter Characteristics

Modulation [Power Variation

Application Scheme |(at20 MHz Bandwidth)
BS Output Power
Unwanted emissions
- Occupied bandwidth
E-TM1.1 -ACLR QPSK None

- Operating band unwanted emissions
- Transmitter spurious emissions
Transmitter intermodulation
RS Absolute accuracy

Unwanted emissions
E-TM1.2 - ACLR QPSK
- Operating band unwanted emissions

40%: +3 dB
60%: -4.73 dB

Total power dynamic range (lower OFDM symbol power limit at min. power),
E-TM2 - EVM of single 64QAM PRB allocation (at min. power)
- Frequency error (at min. power)

64QAM: 1% 64QAM: 0 dB
OFF: 99% OFF: -inf

Total power dynamic range (upper OFDM symbol power limit at max. power with
all 64QAM PRBs allocated)

E-TM3.1 Transmitted signal quality 64QAM None
- Frequency error

- EVM for 64QAM modulation (at max. power)

Transmitted signal quality

16QAM: 60% 16QAM: -3 dB
E-TM3.2 - Frequency error o
. . +
- EVM for 16QAM modulation QPSK-40% QPSK: +2.426 dB
Transmitted signal quality 16QAM: 50% .
E-TM3.3 - Frequency error QPSK: 50% QPSK: -6 dB

16QAM: +2.427 dB

- EVM for QPSK modulation

Slide 4 =
Discover What's Possible™ MG3700A/MS269xA-E-F-2 /I nI'ItSU




1. Test Model

Carrier Freq. 2000 000 000 Hz Input Level -10.00 dBm

Test Model E-TM1.1 ATT 4 dB
Channel Bandwidth 20MHz
Result Measuring
MKR Q
Resource

Element Number
o

Frequency Error

Subcarrier Output Power

Symbol = Mean Power

EVM(rms)

EVM(peak)

i Symbol Number
Subcarrier Number

Origin Offset

Subframe
Number 7
Resource Block
Number

| 0.71695
Q 071792

Power vs RB

MKR(RMSIPeak)
Modulation QPSK
Power 0.000 dB  -41.723 dBm
EVM 082 % I 153 %

Subframe 7 Resource Block

0.02 Hz
0.000 ppm
-10.93 dBm
-10.93 dBm

0.41 %

2.22 %

44
6
53.95 dB

Subframe

Resource Block

Refnt Pre-Amp Off

£ 3GLTE Downlink
Test Model

Modulation

Power Variation

Application Scheme (at 20 MHz Bandwidth)
BS Output Power
Unwanted emissions
- Occupied bandwidth
E-TM1.1 - ACLR QPSK None

- Operating band unwanted emissions
- Transmitter spurious emissions
Transmitter intermodulation
RS Absolute accuracy




1. Test Model

Carrier Freq.
Test Model

Channel Bandwidth
Result
MKR Q

Resource
Element Number
o
Subcarrier u]
Symbol 99

Subframe
Number 7
Resource Block
Number 1]

| 1.00760
Q -1.00974

Power vs RB
MKR(RMSIPeak)
Modulation QPSK
Power 3.005 dB
EVM 087 % |

2000 000 000 Hz
E-TM1.2 ATT

-10.00 dBm
4 dB

Input Level

20MHz

Measuring

Frequency Error

Output Power
Mean Power
EVM(rms)
EVM(peak)
Symbol Number
Subcarrier Number
Origin Offset

Subframe Resource Block

-38.730 dBm
184 %

-0.06 Hz
0.000 ppm
-10.94 dBm
-10.94 dBm

0.41 %

2.74 %

5
1199
54.07 dB

Subframe

Refnt Pre-Amp Off

Resource Block

&2 3GLTE Downlnk  §

Test Model

Modulation [Power Variation
Application Scheme |(at 20 MHz Bandwidth)
Unwanted emissions
40%: +3 dB
E-TM1.2 - ACLR QPSK 0%: +3 d

- Operating band unwanted emissions

60%: -4.73 dB

Discover What's Possible™
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1. Test Model

2000 000 000 Hz -10.00 dBm

4 dB

Carrier Freq. Input Level

Test Model E-TM2 ATT

Channel Bandwidth
Result
MKR Q

Resource
Element Number
o
Subcarrier 24
Symbol Fil

20MHz
Measuring

0.04 Hz
0.000 ppm
-16.94 dBm
-16.95 dBm

Frequency Error

Output Power
Mean Power
EVM(rms) 0.19 %
EVM(peak) 117 %
Symbol Number 126
Subcarrier Number 6
Origin Offset -40.63 dB

Subframe
Number 5
Resource Block
Number 2

| 0.46225
Q 077316

Power vs RB

MKR(RMSIPeak)
Modulation 64QAM
Power 0.001 dB
EVM 0.40 % I

Subframe 5 Resource Block

-35.982 dBm
0.97 %

Resource Block

Refnt Pre-Amp Off

£ 3GLTE Downlink
Test Model

Modulation |Power Variation
Application Scheme [(at 20 MHz Bandwidth)
Total power dynamic range (lower OFDM symbol power limit at min. power),
. . . 64QAM: 1% 64QAM: 0 dB
E-TM2 - EVM of single 64QAM PRB allocation (at min. power) OFEE: 99% OEE: -inf

- Frequency error (at min. power)
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1. Test Model

Carrier Freq.
Test Model

Channel Bandwidth
Result
MKR Q

Resource
Element Number
o
Subcarrier 24
Symbol Fil

Subframe
Number 5
Resource Block
Number 2

| 0.46472
Q 0.46197

Power vs RB

MKR(RMSIPeak)
Modulation
Power
EVM

0.004 dB
069 % |/

2000 000 000 Hz
E-TM3.1

64QAM

-10.00 dBm
4 dB

Input Level

ATT

20MHz

Measuring

0.12 Hz
0.000 ppm
-11.08 dBm
-11.08 dBm

Frequency Error

Output Power
Mean Power
EVM(rms) 0.41 %
EVM(peak) 2.27 %
Symbol Number 48
Subcarrier Number 1193
Origin Offset 54.23 dB

Subframe 5 Resource Block

-41.870 dBm
145 %

Subframe

g

Refnt Pre-Amp Off

Resource Block

£ 3GLTE Downlink
Test Model

a

Modulation [Power Variation
Application Scheme [(at 20 MHz Bandwidth)
Total power dynamic range (upper OFDM symbol power limit at max. power with
all 64QAM PRBs allocated)
E-TM3.1 Transmitted signal quality 64QAM None

- Frequency error

- EVM for 64QAM modulation (at max. power)
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1. Test Model

Carrier Freq.
Test Model
Channel Bandwidth
Result

MKR

Resource
Element Number
o

Subcarrier
Symbol

Subframe
Number 5
Resource Block
Number 2

| 0.67467
Q 0.67970

Power vs RB

MKR(RMSIPeak)
Modulation
Power
EVM

2000 000 000 Hz
E-TM3.2

Q

16QAM
-2.993 dB
051 % I

-10.00 dBm
4 dB

Input Level

ATT

20MHz

Measuring

Frequency Error

Output Power
Mean Power
EVM(rms)
EVM(peak)
Symbol Number
Subcarrier Number
Origin Offset

Subframe 5 Resource Block

44772 dBm
111 %

0.19 Hz
0.000 ppm
-10.98 dBm
-10.98 dBm

0.41 %

217 %

110
1193
54.61 dB

Subframe

Refnt Pre-Amp Off

Resource Block

£ 3GLTE Downlink
Test Model

Modulation |Power Variation
Application Scheme [(at 20 MHz Bandwidth)
E-TM3.2 Trar::srr; It&iﬂcs Ig;r?yrquahty 16QAM: 60% LE6QAM: -3 dB
' quency QPSK: 40% QPSK: +2.426 dB

- EVM for 16QAM modulation

Discover What's Possible™
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1. Test Model

Carrier Freq.
Test Model
Channel Bandwidth
Result

MKR

Resource
Element Number
o

Subcarrier
Symbol

Subframe
Number 5
Resource Block
Number 2

| 0.34975
@ 0.35880

Power vs RB

MKR(RMSIPeak)
Modulation
Power

2000 000 000 Hz
E-TM3.3 ATT

-10.00 dBm
4 dB

Input Level

20MHz
Measuring

]
Frequency Error

Output Power
Mean Power
EVM(rms)
EVM(peak)
Symbol Number
Subcarrier Number
Origin Offset

Subframe 5 Resource Block

QPSK
£.997 dB
EVM 050 % I

-47.850 dBm
132 %

-0.02 Hz
0.000 ppm
-11.07 dBm
-11.07 dBm

0.41 %

218 %

47
0
54.21 dB

Subframe

Refnt Pre-Amp Off

Resource Block

&2 3GLTE Downlnk  §

Test Model

Modulation |Power Variation
Application Scheme [(at 20 MHz Bandwidth)
Transmitted signal quality 16QAM: 50% .
E-TM3.3 - Frequency error QPSK: 50% QPSK: -6 dB

- EVM for QPSK modulation

16QAM: +2.427 dB
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2. Transmitter Characteristics

Transmitter Characteristics Measurements

1S36.141

Meas. ltems

Test Model

Transmitter Characteristics
6.2 Base station output power E-TM1.1
6.3.1 RE Power control dynamic range - Meaure at 6.5.2
E-TM2
6.3.2 Total power dynamic range E-TM3.1
6.4 Transmit ON/OFF power - for LTE(TDD)
6.5.1 E-TM2
Frequency error E-TM3.1
E-TM3.2
6.5.2 _
Error vector magnitude E-TM3.3
6.5.3 Time alignment between transmitter branches Needed reference trigger
6.5.4 DL RS power E-TM1.1
6.6.1 Occupied bandwidth
6.6.2 Adjacent channel leakage power ratio (ACLR) E-TM1.1
6.6.3 Operating band unwanted emissions E-TM1.2
6.6.4 Transmitter spurious emissions
6.7 E-TM1.1 Needed modulated
' Transmitter intermodulation signal source

Discover What's Possible™
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2. Transmitter Characteristics

6.2 Base Station Output Power

Mean power measurement

Procedure
(1) Output E-TM1.1 from BTS
(2) Measure mean power

Specification
(1) £ 2.7 dB (normal conditions)
(2) £ 3.2 dB (extreme conditions)

B'\.
.

3GLTE Downlink Measurement Software
[Trace] > [F1: Trace Mode] > [F1] to [F5]
0.05 Hz

0.000 ppm
-16.89 dBm

Frequency Error

Output Power

EVM(rms)
EVM(peak)
Symbol Number
Subcarrier Number
Origin Offset

M )| E-TM1.1 g
== i ol ATT . 2
LA I | 3
Ff' T MS269xA

Slide 12
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2. Transmitter Characteristics
6.3.2 Total Power Dynamic Range

Measure difference between max. value and min. value for OFDM symbol power.

Procedure Specification
E-UTRA Total power dynamic

(1) Output E-TM3.1 from BTS (Upper) channel bandwidth (MHz) range (dB)

(2) Measure averaged OFDM symbol power 1.4 7.7 —[TT]

(3) Output E-TM2 from BTS (Lower) 3 11.7 - [TT]

(4) Measure averaged OFDM symbol power > EISZEE}

(5) Calculate difference between TM3.1 and 15 18.7 = [TT]
TM2 20 20 —[TT]

(3GPP TS36.141)
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2. Transmitter Characteristics

6.3.2 Total Power Dynamic Range

iy E-TM3.1
Control iy e-tm2
i 1
e

._'_,_,_o-'-'_"
~ =

3GLTE Downlink Measurement Software

[Trace] > [F1: Trace Mode] > [F6: Summary]

Summary

RS Power

Subframe 0
Subframe 1
Subframe 2
Subframe 3
Subframe 4
Subframe 5
Subframe 6
Subframe 7
Subframe 8
Subframe 9

Average

-35.932 dBm
-35.931 dBm
-35.931 dBm
-35.932 dBm
-35.932 dBm
-35.932 dBm
-35.932 dBm
-35.932 dBm
-35.931 dBm
-35.931 dBm

-35.932 dBm

ATT

PageNo. 16 I 17

OFDM Symbol Tx Power

Subframe 0
Subframe 1
Subframe 2
Subframe 3
Subframe 4
Subframe 5
Subframe 6
Subframe 7
Subframe 8
Subframe 9

-24.95 dBm
-26.13 dBm
-24.90 dBm
-26.75 dBm
-24.37 dBm
-26.43 dBm
-25.00 dBm
-26.29 dBm
-25.05 dBm
-24.66 dBm

@ Doa

J' - -

iooooooo@s
o

© MS269xA
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2. Transmitter Characteristics

6.5.1 Frequency Error
6.5.2 Error Vector Magnitude

Procedure
(1) Output E-TM2/3.1/3.2/3.3 from BTS sequentially
(2) Measure Frequency error and EVM each test model

Specification for Frequency Error
+ 0.05 ppm

Specification for Error Vector Magnitude

Modulation scheme for PDSCH Required EVM [74]
QPSK 175 +[TT] %
16QAM 125 +[TT] %
64QAM 8 +[TT] %

(3GPP TS36.141)
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2. Transmitter Characteristics
6.5.1 Frequency Error

3GLTE Downlink Measurement Software

[Trace] > [F1: Trace Mode] > [F1] to [F5]

Output Power -16.89 dBm
Mean Power -16.90 dBm
EVM(rms) 0.19 %
EVM(peak) 1.04 %
Symbol Number 126
BTS .S.ubcarrler Number 6
//M Origin Offset -40.74 dB
E-TM2
4| E-TM3.1
| Imi| E-TM3.2
:Control |||||| E-TM3.3
s T g =
f = 1 ] -
— J° == -3 =@ l
, MS269xA

Slide 16

Discover What's Possible™ MG3700A/MS269xA-E-F-2 /I nfltSU



2. Transmitter Characteristics

6.5.2 Error Vector Magnitude

B
Ay ETM2
\_\-\-\-\_""\—\.

3GLTE Downlink Measurement Software

[Trace] > [F1: Trace Mode] > [F1] to [F5]

Summary

-Bago-No-1 21 16

PDSCHALL EVM (rms)
PDSCH ALL EVM (peak)
Symbol Number
Subcarrier Number
PDSCH ALL EVM High
PDSCHALL EVM (rms)
PDSCHALL EVM (peak)
Symbol Number
Subcarrier Number
PDSCH ALL EVM Low
PDSCHALL EVM (rms)
PDSCHALL EVM (peak)
Symbol Number
Subcarrier Number

029% |

Ref.Int

E-TM3.1

- I E-TM3.2

Control M E-TM3.3
o Il g
——— 11_" - -% =% )

._'_,_,_o-'-'_"
~ =

 MS269xA

Discover What's Possible™
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2. Transmitter Characteristics

6.5.3 Time Alignment between Transmitter Branches

Procedure

(1) Output reference signal (trigger)
from BTS to MS269xA

(2) Output TM1 from BTS antenna 1

(3) Measure time offset

(4) Measure antenna 2 in same way
as (2) and (3)

(5) Calculate difference

Specification
within 65 ns

B'\.
.

Trigger

3GLTE Downlink Measurement Software

[Trace] > [F1: Trace Mode] > [F1] to [F5]
(Time Offset enabled when External Trigger On)

Frequency Error 0.26 Hz
Output Power -7.60 dBm
Mean Power -7.59 dBm
EVM(rms) 0.80 %

EVM(peak) 542 %
Symbol Number 13
Subcarrier Number 1096

Origin Offset -69.07 dB

| Antenna l
EControl |||||| — O
7 ' I E-TMl.l\D—>

ATT

[P ——
e Antenna 2
R

-
E
¢ =5 |

J' - -

© MS269xA
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2. Transmitter Characteristics
6.5.4 DL RS Power

Measure difference between setting value and actual measured value for DL RS Power

Procedure 3GLTE Downlink Measurement Software
(1) Output E-TM1.1 from BTS [Trace] > [F1: Trace Mode] > [F6: Summary]
(2) Measure RS Power Summary
(3) Calculate actual measured value ragelle: e LW
RS Power OFDM Symbol Tx Power
L. i Subframe 0 -35.932 dBm Subframe 0 -24.95 dBm
SD ecification Subframe 1 -35.931 dBm Subframe 1 26.13 dBm
Subframe 2 -356.931 dBm Subframe 2 -24.90 dBm
i 21 d B Subframe 3 -35.932 dBm Subframe 3 -25.75 dBm

Subframe 4 -35.932 dBm Subframe 4 -24.37 dBm
Subframe 5 -35.932 dBm Subframe 5 -26.43 dBm
Subframe 6 -35.932 dBm Subframe 6 -25.00 dBm

Subframe 7 -35932 dBm Subframe 7 -26.29 dBm
TS Subframe 8 -35.931 dBm Subframe 8 -25.05 dBm

//‘M Subframe 9 -35.931 dBm Subframe 9 -24.66 dBm
'\—\.\_\_\_\_\_\_\-

Average -25.30 dBm
| L
EControl [T E-TM1
-. - i » ATT

._'_,_,_o-'-'_"
~ =
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2. Transmitter Characteristics

6.6.1 Occupied Bandwidth

3GLTE Downlink Measurement Software

Procedure
(1) Output E-TM1.1 from BTS

(2) Setting for spectrum analyzer

Span: 20 MHz
RBW: 30 kHz
Point: > 400
(3) Measure OBW (99% power)

Specification
within Channel Bandwidth

[Measure] > [F6] or [F7]

wilink}

Spectrum
KR 1 2,000 000 000 00 G

Trace

oBwC

BTS
,/%%‘ 'rr.g.;er
‘_\-\-\-\-\_"\—\. mmmmmmmmm
| I||||| =
Econtrol i e-TmM1.1 EHEE
o] i LA g -
—a L == 65|
| MS269xA

Discover What's Possible™
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2. Transmitter Characteristics

6.6.2 Adjacent Channel Leakage Power Ratio

Procedure

(1) Output E-TM1.1/1.2 from BTS sequentially

(2) Measure ACLR each test model

Specification

E-UTRA transmitted BS adjacent channel Assumed adjacent Filter on the adjacent ACLR
signal channel centre frequency ¢channel carrier channel frequency and limit
bandwidth BWranne offset below the first {informative) corresponding filter
[MHz] or above the last bandwidth
carrier centre
frequency transmitted
14,3.0,8, 10,158, 20 B channel E-UTREA of same Bwy Square (BWeoorgiq) 44 2 dB
2 ¥ BWehannel E-UTRA of same By sguare (BWeaig) 44 2 dB
BYYihanne F2 + 2.5 MHZ 3.84 Mcps UTREA, RREC (3.84 MCps) 44 2 B
B channe F2 + 7.5 MHZ 3.84 Meops UTREA, RRC (3.84 MCps) 442 dB
MOTE 1. BWehanne and BWe,rsg are the channel bandwidth and transmission bandwidth configuration of the E-
LUTRA transmitted signal on the assigned channel frequency.
MOTE 20 The RREC filter shall be equivalent to the transmit pulse shape filter defined in [15], with 3 chip rate as
defined in this table.

(3GPP TS36.141)

Discover What's Possible™
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2. Transmitter Characteristics

6.6.2 Adjacent Channel Leakage Power Ratio

3GLTE Downlink Measurement Software
[Measure] > [F2] or [F3]

MKR~m  1.995 800 000 00 GHz

‘— = | e-tm1.1
Control| |l E-TM1.2 |

ATT

| [ i
S e

._'_,_,_o-'-'_"
~ =
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2. Transmitter Characteristics
6.6.3 Operation Band Unwanted Emissions

Procedure
(1) Output E-TM1.1/1.2 from BTS
sequentially
(2) Measure SEM for each test model
Specification
within each limit range

Upper
Start (MHz) Stop (MHz) Peak(dBm) Freq (MHz) Peak(dBm) Freq (MHz) I
2515000 2715000 8559 1997.475200 8585 2002515000
2715000 3515000 9070 1996.575 400 9077 2003345400 |
Reference 3515000  4.000 000 8881  1996.357 445 8989 2003673595 |
4000000  8.000000 6732 1995.992 000 £607  2004.048 000
B TS A141dBm | 500000  12.500 000 7582  1989.241500 7742 2008540000 |
J/"- Step Size

1.000GHz

- | E-TM1.1
ontroli  IIHIINTY E-TM1.2
o] T o ATT

—
z
o =6 |

© MS269xA

J' - -

._'_,_,_o-'-'_"
~ =
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2. Transmitter Characteristics
6.6.4 Transmitter Spurious Emissions

@ RBW  1MHz ATT 10dB
VBW 1MHz SWT 5ms

P r O C ed u re Reference Level  0.00dBm Segment 5 Positive
(1) Output E-TM1.1 from BTS
(2) Measure spurious emission

Specification
within each limit range

Start 2.200 00GHz Stop 3.000 00GHz

30.714 00 kHz . L -13.00 dBm

156.970 00 kHz 90. . -13.00 dBm

690.861 000 00 MHz . -13.00 dBm

TS 1.308 100 000 00 GHz -73.78 dBm 60.78 dB -13.00 dBm

2.286 480 000 00 GHz -73.13 dBm 60.13 dB -13.00 dBm

B'\.
.

- E-TM1.1 BRF P

EControl T Y, :

s - =l ATT p— . — 3
N\

| Vororik ||||||” s -
s § > ol

~ MS269xA

o
R
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2. Transmitter Characteristics
6.7 Transmitter Inter-modulation

Procedure
(1) Output E-TM1.1 from BTS
(2) Output interfering E-TM1.1 (5 MHz bandwidth) signal from SG with
following offset sequence
1. BWehannet 12 + 25 MHZ 2. BWpannei 12 — 2.5 MHZz
3. BW et /2 + 7.5 MHz 4. BW gnne1 /2 — 7.5 MHZz
5. BWanne! /2 + 12.5 MHzZ 6. BW, 5001 /2 — 12.5 MHZ
(3) Measure ACLR, SEM and spurious emission in each case

OACLR
OSEM
__OSgurious Emission
B:I- S i = ‘I".
\_H“'H-h
' Il E-TM1.
ontrol I
T
| m |
[ S ]
._'_,_,_;-'-""
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3. Recelver Characteristics
Recelver Characteristics Measurements

TS36.141 Measurement items Configuration
_ - MG3700A
Receiver Characteristics MX370108A [ MX370104A| AWGN | Clipping
Platform
(opt) (std)

7.2 Reference sensitivity level OK
7.3 Dynamic range
7.4 In-channel selectivity

Adjacent channel selectivity (ACS) and . OK . .
/> narrow-band blocking oKD oKD
7.6 Blocking (modulated interfere signal)
7.6 Blocking (CW Interfere Signal) OK
7.7 Receiver spurious emissions MS269xA
7.8 Receiver intermodulation OK*1) |  OK | OK(*) OK(*2) | OK

MX370108A LTE IQproducer
MX370104A Multi-Carrier IQproducer

*1. MG3700A can generate combination signal (wanted signal and modulated interference
signal) using two arbitrary waveform memories. Need MX370104A Multi-Carrier
IQproducer to create the interference signal.

*2: Need narrow bandwidth modulated interference signal (1RB, 10RB etc.). After creating
1RB and 10RB, etc., pattern using LTE IQproducer, perform clip-free filtering using
Clipping (standard IQproducer function).

Slide 26 —~
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3. Recelver Characteristics
7.2 Reference sensitivity level

Procedure
(1) Set test signal as shown in table
(2) Measure throughput

E-UTRA Reference sensitivity power level,
channel bandwidth [MHz] Reference measurement channel Prersens
[dBm]
1.4 FRC A1-11n Annex A1 -106.1
3 FRC A1-2 10 Annex A1 -102.3
o FRC A1-3 in Annex A1 -100.8
10 FRC A1-3in Annex A1 -100.8
14 FRC A1-3in Annex A1 -100.8
20 FRC A1-3 in Annex A 1* -100.8
Mote®: Prersens 15 the power level of a single instance of the reference measuremnent channel. This reguirement
shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency
ranges with a width of 25 Resource Blocks each.

e . (3GPP TS36.141)
Specification

Throughput >95%
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3. Recelver Characteristics

7.2 Reference Sensitivity Level

LTE IQproducer
(option)

" Cre

\Without PC.

reate LTE wanted signal pattern using
LTE IQproducer. After transferring
created pattern to MG3700A hard disk,
can generate pattern from MG3700A

Throughput v S
H-\-H"“-\-\.

'_'_,_,_,-'—""
=

Rx

" Transfer

1
Wanted Signal e e h A— =,
(1.4 to 20 MHz) 3

apge 0]

280080

T

0]
B

IEL

MG3700A —

Discover What's Possible

™
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3. Receiver Characteristics
7.3 Dynamic Range

Procedure
(1) Set test signal as in table Interference
(2) Measure throughput Wanted signal signal (AWGN)
_A _AL
r N '\
fl;gm‘:: Reference | Wanted signal s'i"t:gen:';‘agn Type of
h measurement | mean power g interfering
bandwidth | = 1o nnel [dBm] power [dBm] signal
MHz] /channel BW g
FRC A2-1in
14 T A 3 76.34[TT] -88.7 AWGN
FRC A2-2in
3 o A3 72 44TT] -B4.7 AWGN
FRC A2-3 in
5 e A2 70.24(TT] -B2.5 AWGN
FRC A2-3 in
10 Jii 70.24[TT] 795 AWGN
FRC A2-3in
15 i 70.24(TT] 777 AWGN
FRC A2-3in
20 Jt 70.24[TT] 764 AWGN
Mote™: The wanted signal mean power is the power level of a single instance of
the reference measurement channel. This requirement shall be met for
each consecutive application of a single instance of FRC AZ-3 mapped to
disjoint frequency ranges with 3 width of 25 resource blocks each

Specification (3GPP TS36.141)
Throughput >95%
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3. Receiver Characteristics
7.3 Dynamic Range

LTE IQproducer AWGN Function
(option) (standard function)

W Generaine |
=

G:ate LTE wanted signal pattern
using LTE IQproducer.

Use AWGN function as standard
function. Easy to create by selecting
expected signal (LTE) and selecting
@dwidth scale (1/1.5/2/2.5).

et Sl 0 ¥ s

R B () ¢ Waried g ad B A 0 -

—— P =

M ey W we
R

Throughput -

Wanted Signal [ o
‘RX + Interfere Signal (AWGN)

LRI RCRCRC
o 08088° - |

(6]
»

Generate combined signal from L '

one MG3700A MG3700A
| Adjust power level difference on the screen
No external coupler

Fast level checking

=2
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3. Recelver Characteristics

7.4 In-channel Selectivity

Procedure

(1) Set test signal as the table below

(2) Measure the throughput

E-UTRA CH BW

Signal
(Modulated)

Wanted
Signal

1
1
1
Interference |
1
1
1
1
1

Specification
Throughput >95%

Wanted signal

Interference
signal (16QAM)

_A _AL
r N N\
E-UTRA ) )
Referahce Wanted 5|gnal Interferlng _ _
b(:r.::inwr:z:h measurement | mean power signalmean | VP °:i;"r:::'fe""9
{MHz) channel [dBm] power [dBm]
Al-4 in Annex 1.4 MHZ E-UTRA
14 Res A1 grps| 0BT -87 signal, 3 RBs
_ T MHZ E-UTRA
3 A1'5Ef‘””e}‘ 021+ [TT] -84 signal, 6 RBs
15RBs 1 9rBs
_ 5 WMz E-UTRA
5 ’”'Qﬁf‘””e}‘ -100.0+ [TT] -8 signal, 10 REs
25RBs 115RBS
. 10 MHZ E-UTRA
10 AIBINATNEN ] gg 5 TT] 77 signal, 25 RBEs
50RBs ' 25RBS
_ 15 MHZ E-UTRA
15 ’”‘1'3';”1@28}" -98.5+ [TT] 77 signal, 25 RBs”
75RBs 25RBs
_ 70 WiHz E-UTRA
20 A NAE | emseITT] 77 signal, 25 REs*
100RBs 1 25RBs
Mote*. < YWanted and interfering signal are placed adjacently around DG

(3GPP TS36.141)
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3. Receiver Characteristics
7.4 In-channel Selectivity

g Multi-Carrier Clipping
LTE IQproducer ;

Create wanted LTE signal pattern with ((?priion) IQproducer Ftuncdtlog
specified RB number using LTE t'On) _ (standard)

IQproducer. = =
For interference signal, first create - :
waveform pattern with specified RB

number near center frequency using @%E@%E%
LTE IQproducer. Then drift ¥2 RB (90 . .
kHz) from center frequency : o
(symmetrical) using Multi-Carrier

IQproducer. Finally, cut nearby noise
W ideal filter using clipping functiy

== gl |8 [ BB [s[ bW

Vot Fin | (R TR |

Casre Senre

i
i

i Trw [ = ot CUBT

BTS
Throughput . % iTransfer
. Wanted Signal [ e v.__, =t r=ci|)
|||||| <RX + Interfere Signal (xx RBs) . %: % I
MM} Generate combined signal from  — l——m_ =
M| one MG3700A = MG3700A -

i

| Adjust frequency offset and power level difference on screen
| No external coupler

i’fwﬁ Fast level checking

s
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3. Recelver Characteristics
7.5 Adjacent Channel Selectivity and Narrow Band Blocking

Procedure
(1) Set test signal as in table
(2) Measure throughput Interference signal
Wanted signal (Modulated signal)
_AL A
'a N\ —
Interfering signal
_ E-UTRA centre frequency
E-UTRA channel Wanted signal mean Interfering signal offset from the £ interfering sianal
CH BW bandwidth power [dBm] mean power [dBm] | channel edge ofthe | 1YP® Of interfering signa
MHz] wanted signal
ST 1 [MHz]
1 1 14 Prersens + 11087 -52 0.7025 1.4MHz E-UTRA signal
| |
I I 3 Prersens + 808 -52 1.80758 AMHZ E-UTRA signal
| |
1 1 5] Prersens + 608 -52 25075 SMHZ E-UTRA signal
: : 10 Prersens + 60B* -52 25025 SMHZ E-UTRA signal
: Wanted : 15 Prersens + 60B* -52 25125 SMHz E-UTRA signal
1 Sl gn al 1 20 Prersens + 60B* -52 2.5025 SMHz E-UTRA signal
B e - - - - - - ll -l
Ed g el ICenter Mote*  Prersens depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.
Offset (3GPP TS36.141)
Specification

Throughput >95%
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3. Recelver Characteristics

7.5 Adjacent Channel Selectivity and Narrow Band Blocking

LTE IQproducer
(option)

Create expected LTE signal and
interference signal pattern using LTE
IQproducer.

B
Throughput e

Wanted Signal [ o
Rx o :

T < + Interfere Signal (Modulated) .
[N Generate combined signal fromlil. —, ce )
one MG3700A MG3700A

fv Adjust frequency offset and power level difference on the screen
K;;-"ff"’"ﬂ No external coupler
Fast level checking
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3. Recelver Characteristics
7.5 Narrow Band Blocking

Sraeedl e Interference
_ _ Wanted signal signal (QPSK)
(1) Set test signal as in table _ —
Wanted signal mean Interfering signal ¢ of interfering signal
(2) Meas ure th rou g h p ut power [dBm] mean power [dBm] Tvp
Prersens + 60B" -43 See Table 7.5-2
Mote®.  Pgrersens depends on the channel bandwidth as specified in TS5 36.104 [2]
subclause 7.2.1.
e e Interference (3GPP TS36.141)
Signal Wanted signal signal SQPSK)
E-UTRA CH BW ~ -~
————————————————— {(Modulated) Interfering RE
! 1 E-UTRA centre frequency
1 I Assigned offset to the Type of interfering signal
1 BW [MHz] | channel edge of the
| ! wanted signal [kHz]
I ! 14 282 5+m*180, 1.4 MHZ E-UTRA signal, 1
I : “SrBs| m=0,1,2,3,45 RE*
I 247 5+m*180,
I Wanted : 3 m=0,1,2,3,4,7, 10, | 3 MHz E-UTRA signal, 1 RE*
1 i 15RB 13
I Slg nal | 2 342 5+m™180,
| | ] m=0,1,2,3,4,8 14, | 5MHz E-UTRA signal, 1 RB*
—————————————————— 25RB 19,24
Edgel [ Center S BT
10 m=0,1,2,3,4,9, 14, 5 MHz E-UTRA signal, 1 RB*
Offset 50RBs 19, 24
352 .8+m*180,
15 m=0,1,2,3, 4,9, 14, 5 MmHz E-UTRA signal, 1 RB*
o 20 o 75RBs 19, 24
Specification 343 5+ 160,
20 m=0,1,2,3,4,8 14, | 5MHz E-UTRA signal, 1 RB*
Throughput >95% 100RBs| 18,24
Mote*: Interfering signal consisting of one resource block
adjacent to the wanted signal

(3GPP TS36.141)
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3. Recelver Characteristics

7.5 Adjacent Channel Selectivity and Narrow Band Blocking

Wtion.

using LTE IQproducer.
For interference signal, first create
waveform pattern specified 1 RB
number near center frequency using
LTE IQproducer. Then drift ¥2 RB (90
kHz) from center frequency
(symmetrical) with Multi-Carrier
IQproducer. Finally, cut nearby noise
with ideal filter using clipping

_ Multi-Ccarrier Clipping
Create wanted LTE signal pattern\ LTE IQproducer IQproducer Function
(option) (option) (standard)
[t e EE

Nonnssn fe——-r =
| [y - BN N

Throughput

BTS

y

-

Wanted Signal U e s m=r—==il)
<RX + Interfere Signal (1RB) : e = o
Generate combined signal from = il -oc= s
one MG3700A - MG3700A ~
Adjust frequency offset and power level difference on screen
No external coupler
Fast level checking
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3. Recelver Characteristics

7.6 Blocking

Interference signal Interference signal
Procedure (Modulgted/cw) ~ Wanted (viodujated/CW)
: : - ~ Signal N\
(1) Set teSt SI g n al as in tab I e Operating | Centre Frequency of Interfering | Interfering | Wanted Signal | Interfering signal | Type of
Band signal [MHz] signal mean power | centre frequency | Interfering
(2) M easure th rou g h p ut mean power [dBm] minimum signal
[dBm] frequency offset
from the
channel edge of
the wanted
- signal [MHz]
E .-U_-I-_R_A_C_H_B_l 1-7, 811, (FuLew-201 | to | (FuL hign +20) -43 Prersens +60B™ See table 7 5-2 See table
13-14, 33 7.6-2
40 110 (FuLiw-20) -15 P +60B* — CWY carrier
Interference Fownens20) | o | St REFSENS
Si gn al g (Fuciow -20) | 10 | (FuL hign +10) -43 Prersens +606° See fable 76-2 | See table
7.B-2
(MOd u |ated) 1t (Ful e -20) =13 Prersens +60B™ — CWY carrier
{FuL g +10) | to | 127580
2 TFuliow 200 | 10| (FoL g +12) 43 Prerscns 108" | Seelable 762 | See table
7.6-2
J Center T 10 | (Fur e -20) 15 Prersens +600° — WY carrier
(FuLnan +12) | to | 12750
Offset £20 MHz max. 7 (Futiow -20) | 10 | (FuL wgn +18) -43 Prersens 1608 | Gee table 76-2 | See table
7.6-2
E'_U_-I-_R_A_C_H_ B (FuL high +1 81) Eg (1F2L1;’L5|DDw -20) -13 Prersens +60B" — CW carrier
=1 Mote™ Prersens depends on the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.
Interference e S (3GPP TS36.141)
1 E-UTRA centre frequency
SI g n al chg:;\:[lel tll::allyll:;llllll::e?g?l‘;‘etgf Type of interfering signal
MH I a 1 signal
(CW) [MHz] the w}lll:‘lﬁ(ﬂsmm
1.4 21 1.4hHz E-UTRA signal
( i 1 M HZ 3 4.5 IHz E-UTRA signal
12'75 GHZ =3 7a ShiHz E-UTRA signal
SD ecification 10 75 EMHz E-UTRA signal
Th rou g h p ut 295% 15 75 5MHz E-UTRA signal
20 7.5 SMHz E-UTRAsignal | (3GPP TS36.141)
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3. Recelver Characteristics

7.6 Blocking e oproucer To
BTS (option)
Throughput /M
‘-\-\-\-\"“'\-\.

Rx Wanted Signal [ e
+ Interfere Signal (Modulated)

Generate combined signal from | P
one MG3700A ~  MG3700A

Adjust frequency offset and power level difference on screen
~ No external coupler
Fast level checking

<

=

BTS

Throughput //%% Wanted Signal . o —)
-] (1.4 to 20 MHz) = ,&"|
i { | _,
T Rx MG3700A
ML S — Hybrid Interference
- Signal(CW)
._'_F_,-ﬂ"

, L Filter CW SG ‘
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3. Recelver Characteristics

/.7 Receiver Spurious Emissions

Procedure

(1) Transfer E-TM1.1 with Pmax from BTS

(2) Terminate Tx port

(3) Measure spurious at Rx port

Frequency range Maximum Measurement Mote
level Bandwidth
J0kHZ - 1 GHZ -57 dBm 100 kHz
1 GHzZ - 12.75 GHz -47 dBm 1 MHzZ

HOTE:  The frequency range between 2.0 * BW tppa below the first carrier frequency and
2.5 % BW g above the last carrier frequency transmitted by the BS, where BW g 15 the
channel bandwidth according to Table 5.6-1, may be excluded from the requirement.
However, frequencies that are tmore than 10 IMHz below the lowest frequency of the BS
downlink operating band or more than 10 MHz abowe the highest frequency of the ES
dowmnlink operating band (see Table 5.5-1) shall not be excluded from the requiretment.

Specification

Not exceeding power level in above table

(3GPP TS36.141)
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3. Receiver Characteristics
/.7 Receiver Spurious Emissions

Spurious Measurement

BTS =5
o, TX E-TMLL ——"
~_ ] Terminated
T [T
ontro] M
i m | “—uu‘ll Rx
[ S
i -
KJW#" ;‘; - =@ =R
MS269x
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3. Recelver Characteristics
7.8 Recelver Inter-modulation

5 q Wanted Interference signal
foeEellie _ signal (Modulated/CW)
(1) Set teSt S I g n al aS I n tab I e Wanptz\i::g[:;lmn;ean n:r;t:r:f::\r;grseg;i‘ll] Type of interfering signal

(2) Measure throughput

Prersens + 60B* -52 See Table 7.8-2

Mote™ Prersens depends on the channel bandwidth a5 specified in TS 36.104 [2]
subclause 7.2.1.

Interference signal (3GPP TS36.141)
E-__U_'I'_RA_C_H_BI Interference (Modulated/CW)
: L [[39n [incerference Gy | S
| : (CW) Signal hm;}m S Chm:: SL : dé?. ?z |m o | Tvwe of interfering signal
| Wanted |, (Modulated) " )
: Slgnal 1 » 2.1 oW
Edge ICenteI' Center 449 1.4MHz E-UTRA signal
Offset Offset , e o
175 MHZ max i182 MHZ max 105 AMHz E-UTRA signal
7a G
° 178 AMHz E-UTRA signal
7.a C
" 17.7 AMHz E-UTRA signal
. . 75 i
Specification 19 - o ——
Throughput >95% e o
“ 18.2 AMHz E-UTRA sighal (3GPP TS36.141)
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3. Recelver Characteristics
7.8 Recelver Inter-modulation

Multi-Carrier

LTE IQproducer IQproducer
(option) :
Same as 7.5 Adjacent Channel (option)

Selectivity and Narrow Band =
Blocking =

- | ¢ P B a8

Adjust frequency offset and power level
difference on screen

Generate combined signal from one
BTS MG3700A

—&— Transfer
Throughput . gy _ v
= Want'ed Signal [ — ==
+ Interfere Signal (Modulated) e =R |
Illlll l i
||||| — = PN )
L [P . = MG3700A ~
L« Hybrid
o T
Kﬁﬁ Interference CW SG

Signal(CW
Slide 42 gnal(Cw)
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3. Recelver Characteristics

7.8 Recelver Inter-modulation (Narrowband)

Procedure

(1) Set test signal as in table

(2) Measure throughput

E-UTRA CH B

——————— =

Interference
I Signal
1
I (CW)
1
1

Edge |Center

Offset

+345 kHz max.

Interference

Signal
(Modulated
1RB)

Center
Offset

Specification
Throughput >95%

Wanted
signal

Interference signal

(Modulated/CW)
A

-~

N

E-UTRA
channel

bandwidth

Wanted signal mean
power [dBm]

Interfering signal
mean power [dBm]

Interfering RB
centre frequency
offset from the
channel edge of the

Type of interfering signal

+1.78 MHz max.

[MHz] wanted signal [kHz]
-52 270 CWy
1.4 Prersens + BdBE* -
ReFENS ¥ 1.4 MHz E-UTRA signal, 1
-52 740 -
B
-52 275 CWy
3 Prerzens + BdB*
i 3.0 MHz E-UTRA signal, 1
52 790 o
RB
-52 360 CWy
] Prersens + BAB™
RErSEN & MHz E-UTRA signal, 1
52 1060 N4
RB
Prerzens + BdB* 52 415 o
10 ) -
52 1420 A MHz E-UTR*_:R signal, 1
-52 380 i
15 Prerzens + BdB*
) 52 1600 §hHz E-UTRA signal, 1
RB
Prerzens + BdB* 32 345 o
n ] aMHz E-UTRA signal, 1
-52 1780 e A SInaL
RB
Mote® Prersens is related to the channel bandwidth as specified in TS 36.104 [2] subclause 7.2.1.

MNote*™:
MNote™:

Interfering signal consisting of one resource hlock positioned at the stated offset.
This requirement shall apply only for a FRC A1-3 mapped ta the frequency range at the channel edge

adjacent to the interfering signals

(3GPP TS36.141)
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3. Recelver Characteristics

7.8 Recelver Inter-modulation

Same as 7.5 Adjacent
Channel Selectivity and
Narrow Band Blocking

Multi-carrier Clipping
LTE IQproducer IQproducer Function
(option) (option) (standard)
HJ B KB oM e m L =/ &
o e JrennRlR Iy |

o

Vot Fin | (R TR Fetwwer |
Coapre Senre

Thonsbets Lownl - (575 ) P i

Fils S

— Bt [ D]

Adjust frequency offset and power level
difference on screen

Generate combined signal from one

BTS MG3700A BNER  onsfer
// 1
Throughput M Wanted Signal (T 4 AP
] + Interfere Signal (1RB) sac é—n A |
IIIIII l g 2=
L' = [ OJ
% qRX Hvbrid MG3700A
e ybri
o T
T fﬁﬁ Interference CW SG
- Signal(CW)
Slide 44
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Specifications are subject to change without notice.
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