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3GPP TS 36.141

MS2690A
(SPA)

MG3700A

6.2 Base station output power
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
,8 6.5.2 |Error Vector Magnitude
% 6.5.3 |Time alignment between transmitter branches
& [654 |DL RS power
= [6.6.1 Occupied bandwidth
6.6.2 |Adjacent Channel 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
Interference
wave

wave
Memory B

Same as item 6.5.2

Future support

CWSG

Recommended Configuration

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

MX269908A LTE IQproducer

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

Usually, a modulation signal source is needed (item 6.7), but another signal generator is not
required with the MS269xA because it has a built-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.
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LTE TDD Downlink Measurement Software

The LTE TDD Measurement Software supports similar functions to
FDD but has additional parameters for defining the TDD signal.

<More details soon>
LTE TDD Signal

3GPP TS Definition
Uplink-Downlink Configuration

Uplink-downlink Downlink-to-Uplink Subframe number

configuration Switch-point periodicity 0 4 7 3 4 5
o 5 m: 1] u u u 1]

1 5 m: 1] u u 1] 1]

2 5 m: 1] u D 1] 1]

10 1] u u u 1]

10 1] u u 1] 1]

10 m i} u D i} i}

S m: 1] u ) u 1]

Special Subframe Configuration

Special Normal cyclic prefix Extended cyclic prefix
subframe
configuration |  DwPTS GP upPTS || DwPTS GP UpPTS
0 | oese2Ts | 21338Ts | 2192Ts 630 Ts 20480Ts | 2560Ts
b b i {3 18} b
St 1 | teTenTs | a7TeETs 20480Ts | 76807Ts
o b ) 8 )
dth 2 | ziemTs | esTeTs 2040Ts | 51207Ts
(10} 31 (3} )
3 44 Ts 384 Ts 5600Ts | 2560Ts
link ? 11 12 1o} ]
4 26336 Ts | 2192Ts 7680 Ts 17920Ts | 5120Ts
_______ 12} i 2 7 12)
5 82 Ts as 4384 80 Ts | 5120Ts
..... (3} 18} 2y (8} )
6 B0Ts |  B57TBTs 3040Ts | 2560 Ts
(3} 131 (3} i
7 | 2mm2Ts 438,
o} 2)
4144 Ts | 21927Ts
............. ] U]

Refint Fro-Amp Off
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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

- EVM for QPSK modulation

Modulation [Power Variation
Application Scheme |(at20 MHz Bandwidth)
BS Output Power
Unwanted emissions
- Occupied bandwidth
- ACLR
- . . . PSK N
E-TM1.1 - Operating band unwanted emissions Q one
- Transmitter spurious emissions
Transmitter intermodulation
RS Absolute accuracy
Unwanted emissions
05 +
E-TM1.2 - ACLR QPSK 40 /0 3dB
, . 60%: -4.73 dB
- Operating band unwanted emissions
STz e s s cael Poner AT P, g 106 [ s 0
gle 64QAM P OFF: 99% OFF: -inf
- Frequency error (at min. power)
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)
ETM3.2 Traﬁ?&ﬁiﬂ CS}'lge”r";‘L?“a"ty 16QAM: 60% 16QAM: -3 dB
. - . 0, S 42
- EVM for 16QAM modulation QPSK: 40% QPSK: +2.426 dB
Transmitted signal quality 16QAM: 50%
PSK: -6 dB
E-TM3.3 - Frequency error QPSK: 50% Q

16QAM: +2.427 dB
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1. Test Model
Configurations of TDD eNB Test Models

Table 6.1.1-1: Configurations of TDD eNB test models

Downlink-to- Number of UL/DL sub-
Uplink frames per half frame (10 DwWPTS GP UpPTS
Switch-point ms)
periodicity DL UL
10ms S 3 24144 -T, 2192-T, 4384-T,
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1. Test Model

Carrier Freq. 2 000 000 000 Hz Input Level -10.00 dBm
E-TM1.1 ATT 4dB

20MHz
Measuring

Test Model

Channel Bandwidth
Result
MKR

Resource
Element Number
u]
Subcarrier 0
Symbol 1

Subframe
Number 1]
Resource Block
Number u]

| 0.70575
Q 0.70607

Frame 0O
Power vs RB

MKR(RMSIPeak)
Modulation

]
Frequency Error 0.11 Hz
0.000 ppm
Output Power -10.88 dBm
Mean Power -10.88 dBm

EVM(rms) 0.30 %
EVM(peak) 122 %
Symbol Number 114
Subcarrier Number 932
Frame Number 0
Origin Offset 58.17 dB

Subframe o] Resource Block

QPSK

Power 0001 dB  -41.669 dBm
EVM 042 % I 087 %

0
Subframe

g

Frame
Reflnt Pre-Amp Off

Resource Block

£ LTE-TDD 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. 2 000 000 000 Hz Input Level -10.00 dBm
Test Model E-TM1.2 ATT 4dB

Channel Bandwidth 20MHz
Result Measuring

MKR Q
Resource Frequency Error
Element Number

u]
Subcarrier ] Output Power
Symbol 1 Mean Power
Subframe EVM(rms)
Number i EVM(peak)
Resource Block_ Symbol Number
Number i} .

Subcarrier Number

| 0.40194 Frame Number
Q 0.40665 Origin Offset

Frame 0O
Power vs RB

MKR(RMSIPeak) Subframe o] Resource Block
Modulation QPSK

Power 4.735 dB -46.463 dBm

EVM 050 % I 0.96 %

0

Subframe

9
Resource Block

Frame 0O
Reflnt Pre-Amp Off

0.17 Hz
0.000 ppm
-10.94 dBm
-10.94 dBm

0.31 %

1.52 %

92

1148

0

59.32 dB

£ LTE-TDD Downlink

Test Model

Modulation [Power Variation
Application Scheme |(at 20 MHz Bandwidth)
Unwanted emissions .
E-TML.2 _ACLR QPSK 40%: +3 dB
. o 60%: -4.73 dB
- Operating band unwanted emissions
Slide 8 /I 't
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1. Test Model

E-TM2

2000 000 000 Hz -10.00 dBm
E-TM2 ATT 4 dB

20MHz

Carrier Freq. Input Level
Test Model

Channel Bandwidth

£ LTE-TDD Downlink
Test Model

Result
MKR Q

Resource
Element Number

Subcarrier
Symbol

Subframe
Number 1]
Resource Block
Number 71

| 0.46320

Q 0.46281
Frame 0
Power vs RB

MKR(RMSIPeak)
Modulation 64QAM
Power 0.006 dB
EVM 019 % I

Subframe

Frequency Error

Output Power
Mean Power

EVM(rms)
EVM(peak)

Symbol Number

Subcarrier Number

Frame Number
Origin Offset

Subframe 0

-35.975 dBm
042 %

Resource Block

Resource Block

-0.18 Hz
0.000 ppm
-16.92 dBm
-16.92 dBm

0.16 %
0.64 %

-45.40 dB

Frame
Ref.Int Pre-Amp Off
Modulation |[Power Variation
Application Scheme |[(at 20 MHz Bandwidth)
N A e L Vv ) I
gle 64QAM ( - power) OFF: 99% OFF: -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

Subcarrier
Symbol

Subframe
Number o
Resource Block
Number 7

] 0.15169
Q 1.07855
Frame 0

Power vs RB
MKR(RMSIPeak)
Modulation
Power

0
Subframe

9

Frame

Ref.Int Pre-Amp Off

2000 000 000 Hz
E-TM3.1 ATT

-10.00 dBm
4 dB

Input Level

20MHz

-0.01 Hz
0.000 ppm
-11.00 dBm
-11.00 dBm

Frequency Error

Qutput Power
Mean Power
EVM(rms) 0.31 %
EVM(peak) 1.39 %
Symbol Number 97
Subcarrier Number 932
Frame Number 0
Origin Offset 58.74 dB

Subframe 0 Resource Block

64QAM
0.003 dB
EVM 028 % I

-41.772 dBm
0.66 %

Resource Block

$5 LTE-TDD Downlink
Test Model

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

2000 000 000 Hz
E-TM3.2
20MHz

-10.00 dBm
4 dB

Carrier Freq. Input Level

Test Model ATT

Channel Bandwidth
Result
MKR Q

Resource
Element Number
o

Frequency Error

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

Subcarrier
Symbol

Subframe
Number i}
Resource Block
Number il

| -0.66857
Q 0.22567
Frame O

Power vs RB

MKR(RMSIPeak)
Modulation
Power
EVM

Subframe 0 Resource Block
16QAM
-3.001 dB

024 % I

-44.763 dBm
052 %

0

Subframe

3
Resource Block

Frame O
Ref.Int

Pre-Amp Off

5 LTE-TDD Downlink

Test Model

0.14 Hz
0.000 ppm
-10.97 dBm
-10.97 dBm

0.31 %

1.37 %

92

1169

0

-58.35 dB

Application

Modulation
Scheme

Power Variation
(at 20 MHz Bandwidth)

Transmitted signal quality
- Frequency error
- EVM for 16QAM modulation

E-TM3.2

16QAM: 60%
QPSK: 40%

16QAM: -3 dB
QPSK: +2.426 dB
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Discover What's Possible™ MG3700A/MS269xA-E-F-3

/inritsu




1. Test Model

5 LTE-TDD Downlink

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

Test Model E-TM3.3 ATT 4 dB

Channel Bandwidth 20MHz

Result
MKR Q

Resource Frequency Error 0.06 Hz
Element Number 0.000 ppm
Subcarrier Output Power -11.09 dBm
Symbol Mean Power -11.08 dBm
Subframe EVM(rms) 0.30 %
Number i} EVM(peak) 1.27 %
Nesounce Block, Symbol Number 106
' Subcarrier Number 932

| 0.35447 Frame Number 0
Q 0.35338 Origin Offset 57.61 dB
Frame O
Power vs RB

MKR(RMSIPeak) Subframe 0 Resource Block
Modulation QPSK

Power 5996 dB -47.867 dBm

EVM 022 % I 064 %

Subframe

9

Resource Block

Frame
Ref.Int Pre-Amp Off

Modulation [Power Variation

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

16QAM: +2.427 dB

- EVM for QPSK modulation
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2. Transmitter Characteristics

Transmitter Characteristics Measurements

T1S36.141 Meas. Items Test Model Note
Transmitter Characteristics
6.2 Base station output power E-TM1.1
6.3.1 RE Power control dynamic range - Measure at 6.5.2
E-TM2
6.3.2 Total power dynamic range E-TM3.1
6.4 Transmit ON/OFF power - Future support
6.5.1 E-TM2
Frequency error E-TM3.1
6.5.2 E-TM3.2
Error vector magnitude E-TM3.3
6.5.3 Time alignment between transmitter branches Need 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 Need modulated signal
' Transmitter intermodulation 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]

Frequency Error

0.05 Hz
0.000 ppm

Output Power -16.89 dBm

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

i—EControl It E-TM1.1
_— TR >

—d.l
fEv [l

ATT

-

~ MS269xA

@ =

—
a0

Discover What's Possible™
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2. Transmitter Characteristics

6.3.2 Total Power Dynamic Range

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

Procedure

(1)Output E-TM3.1 from BTS (Upper)

(2)Measure averaged OFDM symbol power

(3) Output E-TM2 from BTS (Lower)

(4) Measure averaged OFDM symbol
power

(5) Calculate difference between TM3.1
and TM2

Specification

E-UTRA Total power dynamic

channel bandwidth (MHz) range (dB)

1.4 7.7 =[TT]

3 11.7 —=[TT]

5 13.9 —[TT]

10 16.9 —[TT]

15 18.7 —[TT]

20 20 —[TT]

Slide 15
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2. Transmitter Characteristics
6.3.2 Total Power Dynamic Range

3GLTE Downlink Measurement Software

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

Summary

PageNo. 16 I 17

RS Power OFDM Symbol Tx Power
Subframe 0 -35.932 dBm Subframe 0 -24.95 dBm
Subframe 1 -35.931 dBm Subframe 1 -26.13 dBm
Subframe 2 -35.931 dBm Subframe 2 -24.90 dBm
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 -35.932 dBm Subframe 7 -26.29 dBm
Subframe 8 -35.931 dBm Subframe 8 -25.05 dBm
Subframe 9 -35.931 dBm Subframe 9 -24.66 dBm
TS Average -36.932 dBm

]| E-TM3.1 ._

Control I E-TM2 :
I » ATT >

@ Doa

iooooooo@s
o

|
g g { ':'.::
== | —

MS269xA

._'_,_,_o-'-'_"
~ =
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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 for each test
model

Specification for Frequency Error
+0.05 ppm

Specification for Error Vector Magnitude

Modulation scheme for PDSCH Required EVM []
QPSK 17.5 +[TT] %
16QAM 125 +[TT] %
64QAM 8+[TT] %

Slide 17
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2. Transmitter Characteristics

6.5.1 Frequency Error

iiiControl

r— - —
|

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
Subcarrier Number 6
Origin Offset -40.74 dB
E-TM2
E-TM3.1
E-TM3.2
E-TM3.3
4

-

| = @ =@ |

~ MS269xA

Discover What's Possible™
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2. Transmitter Characteristics

6.5.2 Error Vector Magnitude

3GLTE Downlink Measurement Software

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

Summary

-Bago-No-1 21 16

PDSCHALL EVM (rms) 029 % |
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
PDSCH ALL EVM (rms)
B TS PDSCHALL EVM (peak)
] eetvcantor Nomber
M E-TMZ Ref.Int - e
]| E-TM3.1
' il E-TM3.2
| Control| T} E-TM3.3
'fu_ﬁ_. j U—'—lu‘ll " . 'E
J o ! - 1]. T @ @ l
| -~ MS269xA
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2. Transmitter Characteristics
6.5.3 Time Alignment between Transmitter Branches

Procedure _
(1) Output reference signal (trigger) 3GLTE Downlink Measurement Software
from BTS to MS269xA [Trace] > [F1: Trace Mode] > [F1] to [F5]
(2) Output TM1 from BTS antenna 1 (Time Offset enabled when External Trigger On)
(3) Measure time offset
. Frequency Error 0.26 Hz
(4) Measure antenna 2 in same way et S
as (2) and (3) Mean Power -7.59 dBm
(5) Calculate difference EVM(rms) 0.80 %
S iicati EVM(peak) 5.42 %
p_eCI_ Ication Symbol Number 13
within 65 ns Subcarrier Number 1096
BTS '_Origin Offset -69.07 dB
]

Trigger

| Antenna 1l
EZSControl HITM—0
- ' T E-TM1.1\>—> ATT

—— . Antenna 2 s EE @ =% |
, - MS269xA

Slide 20
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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
Page No. 16 I 17
(3) Calculate actual measured value
RS Power OFDM Symbol Tx Power
L. . Subframe 0 -35.932 dBm Subframe 0 -24.95 dBm
SDeCIfI cation Subframe 1 -35.931 dBm Subframe 1 26.13 dBm
Subframe 2 -356.931 dBm Subframe 2 -24.90 dBm
iz - 1 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
' N
EEControl I E-TM1
-. - T » ATT

"'_'="_"'Ii ]]._ i fa 'f_.:[
; , T MS269xA

Slide 21 a
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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
Points: >400
(3) Measure OBW (99% power)

Specification
within Channel Bandwidth

BTS

™

Control I

E-TM1.1
>

G-DF
=

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

[Measure] > [F6] or [F7]

Dovwnlink}

Spectrum
{R1 2,000 000 000 00 G

ATT

Trace

oBW C

Trigger

lllllllll

H‘,_
KA |1

ioooopooon
o

Mo2eokr T

s

—

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 for 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 BWranel offset below the first {informative) corresponding filter
[MHz] or above the last bandwidth
carrier centre
frequency transmitted
14,305, 10,158, 20 B channal E-UTRA of same By Sguare (BWeanig) 44 2 dB
2 H BW channel E-UTRA of same By Souare (BWcangig) 44 2 dB
BYW channe 2 + 2.5 WMHZ 3.84 Mcps UTRA FRC [(3.84 MCps) 44 2 B
BYW hannel /2 + 7.5 WHZ 3.84 Mcps UTRA FRC (3.84 MCps) 44 .2 dB
MOTE 1. BWenanne and BWeansg are the channel bandwidth and transmission bandwidth configuration of the E-
UTRA transmitted signal on the assigned channel freguency.
MOTE 20 The RRC filter shall be equivalent to the transmit pulse shape filter defined in [15], with a chip rate as
defined in this table.

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

i
I
’ :

oo PR A | |
enter 2.4 z

BTS
//M‘
‘_H—H""-\-..
‘_ — Wy e-tm1.1
Control M E-TM1.2> ATT
] |° == = ._3_,_—‘
| 7 MS269xA

Slide 24
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2. Transmitter Characteristics

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 8569  1997.475 200 8585 2002515000
2715000 3515000 9070 1996575 400 2077 2003345400 |
Reference 3515000  4.000000 8881  1996.357 445 989 2003673595 |
4000000  8.000000 6732 1995.992000 £6.07  2004.048 000
A141dBm | 5000000  12.500 000 5. 1.989.241 500 7. 2008.540 000
T S Step Size

1.000GHz

B'\.
.

.C ol | E-TM1.1

ontrol| M| E-

b=l i ETM1.2> ATT
oy I

s EE -9 = |

~ MS269xA

o
R
Slide 25
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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'\.
y

; E-TM1.1
Control T
l ol ATT

| B 1 - =]

- - -,@ z

~ 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. BWganne1 /2 — 2.5 MHZz
3. BW amnet 12+ 7.5 MHz 4. BW 1 qnne1 /2 — 7.5 MHZ
5. BWgannet 12 + 125 MHz 6. BW, 0061 /2 — 12.5 MHZ
(3) Measure ACLR, SEM and spurious emission in each case

® ACLR
® SEM
® Spurious Emission
B:I'S >
//M‘
‘_H_\'"‘-—.
LT E-TML.
ontrol I
I
af 1 ]
S —
._'_,_,_o-'-'"'
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3. Recelver Characteristics

Recelver Characteristics Measurements Lists
TS36.141

Measurement Items

Configuration

MG3700A
Receiver Characteristics MX370108A |MX370104A | AWGN | Clipping |CW SG
Platform ¢ ¢
(opt) (opt)
7.2 Reference sensitivity level
- OK
7.3 Dynamic range
7.4 In-channel selectivity
Adjacent channel selectivity (ACS) and o OK o
7 narrow-band blocking OK (1) oK)
7.6 Blocking (modulated interference signal)
7.6 Blocking (CW interference signal) OK
7.7 Receiver spurious emissions MS269xA
7.8 Receiver intermodulation OK (*1) | OK [ OK(*1) OK (*2)

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 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).
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3. Recelver Characteristics
/.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]
14 FRC AT-1in Annex A1 -106.1
3 FRC AT1-2in Annex A1 -102 .3
] FRC A1-3 in Annex A1 -100.8
10 FRC A1-3 in Annex A1F -100.8
15 FRC A1-3 in Annex A1F -100.8
20 FRC A1-3in Annex A 1% -100.a
Mote®: Prersens 15 the power level of 2 single instance of the reference measurement channel. This reguirement
shall be met for each consecutive application of a single instance of FRC A1-3 mapped to disjoint frequency
ranges with 2 width of 25 Resource Blocks each.

Specification
Throughput >95%
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3. Recelver Characteristics
/.2 Reference Sensitivity Level

LTE IQproducer
(option)

" Cre

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

can generate pattern from MG3700A =

\Without PC. E
BTS

Throughput e gy
Hﬂﬂ‘“‘*—u

|||||| Wanted Signal e e N—

T <RX (1.4 to 20 MHz) . é: . |

MG3700A
'_'_,_,—o-'_'-'-
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3. Recelver Characteristics

7.3 Dynamic Range

Procedure

(1) Set test signal as in table

(2) Measure throughput

Specification
Throughput >95%

Interference
Wanted signal signal (AWGN)
_A _AL
r N Y
E&g:ﬁ:: Reference | Wanted signal s'i"t:;fen:':fn Type of
h measurement | mean power g interfering
bandwidth | o nel [dBm] power [dBm] signal
MHz] ‘channel BW g
FRC AZ-1in
14 A 42 -T6.34TT] -88.7 AWGH
FRC AZ-2 in
3 P -T2 44TT] -84.7 AWGH
FRC AZ-3in
5 a2 -70.24TT] -82.5 AWGHN
FRC AZ-3in
10 AT -70.24TT] -79.5 AWGH
FRC AZ-3in
15 PRt -70.24TT] 777 AWGHN
FRC AZ-3in
20 AT -70.24TT] =764 AWGH
Mote™ The wanted signal mean power is the power level of a single instance af
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 randges with 3 width of 25 resource blocks each

Discover What's Possible™
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3. Recelver Characteristics
7.3 Dynamic Range

LTE IQproducer AWGN Function

— (option) (standard function)
Create LTE wanted signal pattern ; ——— =

using LTE IQproducer. = [= — .
Use AWGN function as standard e ﬁ
function. Easy to create by selecting . —
expected signal (LTE) and selecting
@dwidth scale (1/1.5/2/2.5).

Throughput -

Wanted Signal [ o

‘RX + Interference Signal (AWGN)

':::I]l 1
§008° - |

8800088

(6]
»

Generate combined signal froml_:- i
one MG3700A MG3700A

| Adjust power level difference on screen
No external coupler
Fast level checking
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3. Recelver Characteristics

7.4 In-channel Selectivity

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

E-UTRA CH BW

Signal
(Modulated)

Wanted
Signal

1
1
1
Interference |
1
1
1
1
1

Specification
Throughput >95%

Interference
Wanted signal signal (16QAM)
_A _AL
r N N\
E-UTRA ) )
Referahce Wanted 5|gnal Interferlng _ _
b(:r.::inwr:z:h measurement | mean power signal mean Type °: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
. 0 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
_ 20 MHZ E-UTRA
20 A NAE | emseITT] 77 signal, 25 REs*
100RBs 125RBS
Mote*, <€ Wanted and interfering Signal 4dare [:I|ECEU adjacently around DC

Discover What's Possible™
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3. Recelver 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 _(option) (standard)

IQproducer.

For interference signal, first create
waveform pattern with specified RB
number near center frequency using
LTE IQproducer. Then drift %2 RB (90
kHz) from center frequency
(symmetrical) using Multi-Carrier

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

S I (& S e 2 S
e @ B N B bW

Vot Fin | (R TR |

il

Casre Senre

i
i

i Trw [ = ot CUBT

BTS o

Throughput . % ETransfer
. Wanted Signal [ e v.__, =t r=ci|)
|||||| <RX + Interfere Signal (xx RBs) . %: % I
MM Generate combined signal from  — —sms. =
1IN 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. Receiver 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
e e y [MHz]
1 1 14 Prersens + 11d8° -52 0.7025 1.4MHz E-UTRA signal
| |
| 1 3 Prersens + 8087 -52 1.5075 IMHz E-UTRA signal
| |
1 1 5] Prersens + 608 -52 25075 SMHZ E-UTRA signal
: : 10 Prersens + 6087 -52 25025 SMHZ E-UTRA signal
: Wanted : 15 Prersens + 6087 -52 25125 SMHz E-UTRA signal
1 S gn al 1 20 Prersens + 6087 -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
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 [pp—
] <RX + Interference Signal (Modulated)

G-”i”oooo

IMI}| Generate combined signal from )

one MG3700A ~  MG3700A

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

P q Interference
r r . -
el _ _ Wanted signal signal (QPSK)
(1) Set test signal as in table _ —
Wanted signal mean Interfering signal e of interfering sianal
(3) Meas ure th rou g h p ut power [dBm] mean power [dBm] Tvp g sig
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.
Interference Interference
E-UTRA CH BW Signal  Wanted signal signal (QPSK)
_________________ ~(Modulated) A —
| Interfering RB
I 1 E-UTRA centre frequency
| | Assigned offset to the Type of interfering signal
I | BW [MHz] | channel edge of the
. 1 wanted signal [kHz]
; 1 14 282 5+m*180, 1.4 MHZ E-UTRA signal, 1
| | ‘6RBs| mM=0,1,2,3,4,5 RE"
: Wanted I 247 54180,
. 1 3 m=0,1,2,3,4,7, 10, 3 mHz E-UTRA signal, 1 RE*
I Signal | 15RBs 13
1 " 342 5+m*180,
| — | 5 m=0,1,2,3,4,9,14, | 8 MHz E-UTRA signal, 1 RB”
25RBs 19,24
Edgel—J Center 347 .5+m™180,
Offset 10 m=0,1,2,3,4,9, 14, | 5MHz E-UTRA signal, 1 RE*
50RBs 19 24
352 .8+m*180,
15 m=0,1,2,3,4,9, 14, 5MmHz E-UTRA signal, 1 RE*
Y ; 75RBs 19,24
Specification ST
=0,1,2,3,4,58 14 - i =
Throughput 295% E(D)ORBS m=a, '19'| 2,4 9014, 8 MHzZ E-UTRA signal, 1 RE
Mote*: Interfering signal consisting of one resource block
adjacent to the wanted signal
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3. Recelver Characteristics

7.5 Adjacent Channel Selectivity and Narrow Band Blocking

Create wanted LTE signal patterﬁ
using LTE IQproducer.

For interference signal, first create
waveform pattern with specified 1
RB number near center frequency
using LTE IQproducer. Then drift

Y% RB (90 kHz) from center
frequency (symmetrical) using
Multi-Carrier IQproducer. Finally,
cut nearby noise with ideal filter

@g clipping function.
BTS
Throughput e

Rx

+ Interference Signal (1RB)

Multi-Carrier Clipping
LTE IQp_roducer IQproducer Function
(option) (option) (standard)
T — _—
T|ehesen Iy :

Wanted Signal [ o =il

._'_,_,_,-'—""
=

- <Generate combined signal from = = =
one MG3700A - MG3700A ~

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

Fast level checking

e- L

™

Discover What's Possible
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3. Recelver Characteristics
7.6 Blocking

Interference signal Interference signal
Procedure (Modulated/CW) Wanted (Modulated/CW)
: : - A ~ Signhal A N\
(1) Set teSt S I g n al as I n 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 .6-2 See table
13-14, 33- 762
I ntel’feren ce 40 Futren +201) Eg (1F2L1.-’L5|00w -20) -15 Prersens +60B* — CWY carrier
Expected Si gn al ] TFuLiow -20) | 10 | (FuL ngn 100 a3 Prersens 608" | See table 7 6-2 ge;ztame
Si gn al (|\/|Od u |ated) n B 01) EE (1':2U?L5|°Dw -20) -13 Prersens +o00" — CW carrier
UL high
12 FuL .:w 20| 10 | (FuL g +12) 3 Prersens +608° Seetable 76-2 | See tadle
762
I Center T 10| (Fur s -20) 15 Prersens +6007 — W/ cartier
(FuLhan +12) | to | 12750
Offset £20 MHz max. 17 (FULII_LhI::u =200 T to | (Fud bigh +18) 43 Prersens +608° |  See tahle 7.6-2 ?zeztable
E-UTRA CH BW T 10 (Fulpw -20) -1 Prersens T60E7 — CW carmier
—_—— i — — (FuL high +18) | to | 12750
I -: Mote™ F‘REFs;«; rEiﬂgpends on the channel bandwidth a5 specified in TS 36.104 [2] subclause 7.2.1.
1 1 Interference Interfering signal
1 E-UTRA centre frequency
1 .
| : SI g n al chg:;\:[lel tll::allyll:;llllll::e?g?l‘;‘etgf Type of interfering signal
MH tl anted signal
| I (CW) [MHz] lew}ﬂlﬁ(z]smm
1 1.4 21 1.4hHz E-UTRA signal
( g 1 M HZ 3 4.5 IHz E-UTRA signal
12 75 G HZ 5 75 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
20 758 ahdHz E-UTRA signal
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3. Recelver Characteristics

7.6 Blocking 1E 1oproducer o
BTS (option)
Throughput e

Rx Wanted Signal [ e
p + Interference 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
& Wanted Signal .

Throughput i% Adto 70 i) | g |

”“H l ' : Eiooftﬂ

RXx K )

% +«——Hybrid Interference MG3700A

L‘"; Signal (CW)

. L Filter CW SG ‘
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3. Recelver Characteristics
/.7 Recelver 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 Note
level EBandwidth
J0MH7 - 1 GHZ -57 dBm 100 kHz
1 GHZ- 1275 GHz -47 dBm 1 MHz

HNOTE:  The frequency range between 2.5 * BW tepa below the first carrier frequency and
2.5 * BWpgme abowe the last catrier frequency transmitted by the BS, where BW e 15 the
channel bandwidth accordmng to Table 5.6-1, may be excluded from the requirement.
Howewer, frequencies that are more than 10 MHz below the lowest frequency of the BS
dowmnlink operating band or more than 10 MHz abowve the highest frequency of the BS
downlink operating band (see Table 5.5-1) shall not be excluded from the requirement.

Specification
Not exceeding power level in above table
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3. Recelver Characteristics

/.7 Recelver Spurious Emissions

Tx

‘E_Co ntrol

e T

[ 5 il
[

RX

M
~—_ | Terminated
[T

E-TM1.1

Spurious Measurement

hhhhh

~ MS269xA -

Discover What's Possible™
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3. Receiver Characteristics
7.8 Receiver Inter-modulation

Wanted Interference signal
Procedure | signal (Modulated/CW)
(1) Set test signal as in table wanted signatmean | intrtering sgnat | 1. crartaing signa

(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

E-UTRA CH BW Interference (Modulated/CW)
. E-UTRA (I:e::trgr firI:3(|3i¢>.|lllc?.|r
Slgnal Interference channel I:ﬁsrztfrj:n ilheI . - .
(CW) SI g n aI "“['::ll,ﬂ;m' ch?:rl:: EL ?ldgzl I?ilth e Type of interfering signal
(Modulated) Lbmizl
21 Chy
1.4
Centel’ Center 449 1.4mMHz E-UTRA signal
OffS et Offs et 3 e o
i75 MHZ max i182 MHZ max 10.8 3MHz E-UTRA signal
Fii iy
’ 17.5 aMHz E-UTRA signal
iRl iy
" 177 aMHz E-UTRA signal
.. ) FiR] iy
SDeCIflcatlon " 18 AhHz E-UTRA signal
Throughput >95% s ow
20
18.2 SMHz E-UTRA siagnal
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3. Recelver Characteristics

7.8 Recelver Inter-modulation

Multi-Carrier

LTE IQproducer IQproducer
(option) option
Same as 7.5 Adjacent Channel JrennRlR
Selectivity and Narrow Band L ——
Blocking Wl o
Adjust frequency offset and power level
difference on screen
Generate combined signal from one A |
MG3700A o
' Transfer
BTS \4
Wanted Signal (== =)
Throughput /f M‘ + Interference Signal (Modulated) = §—= 5 I
B | = e
||| l "anoocacj
|||”I X © MG3700A -

Hybrid

T

Interference
Signal (CW)

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

CW SG ‘
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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
Signal
(CW)

Center

Offset

+345 kHz max.

Interference

Signal
(Modulated
1RB)

Center

Offset
+1.78 MHz max.

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

[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

Discover What's Possible™

Slide 45
MG3700A/MS269xA-E-F-3

/inritsu



3. Receiver Characteristics
7.8 Recelver Inter-modulation

Multi-Carrier Clipping
LTE IQproducer IQproducer Function
(option) (option) (standard)
Same as 7.5 Adjacent e

B

I e ——
e B W]

Vot Fin | (R TR Fetwwer |

Channel Selectivity and
Narrow Band Blocking

Adjust frequency offset and power level
difference on screen
Generate combined signal from one

8BTS MG3700A — % — Transfer
N - v
Wanted Signal [pm— =)
Throughput /fM‘ + Interference Signal (1RB) o -ElEs I
TP Rx ~ Mc37oon -
I Hybrid
Tk
- i
- Interference CW SG
Kﬁ Signal (CW)
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Specifications are subject to change without notice.
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