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Performance Requirement Measurements

*4: The MG3700A can generate combination signals (wanted signal and modulated interference signal) 
using two arbitrary waveform memories. The MX370107A Fading IQproducer is required to perform 
fading processing for waveform pattern files and for adding AWGN.

MX370108A  LTE IQproducer
MX370107A  Fading IQproducer

Performance Requirement

*1: There is a limit on the maximum size of the playback waveform pattern, depending on the MG3700A 
built-in arbitrary waveform memory size. 
Without Option 21: 256 Msamples, With Option 21: 512 Msamples

*2: After the external reference frequency signal is input to each MG3700A and synchronized, the phase 
of each RF signal must be synchronized.

*3: HARQ cannot be resent.

TS36.141 Measurement items

Platform MX370108A
(opt)

MX370107A
(opt)

8.2.1 Performance requirements for PUSCH
in multipath fading propagation conditions OK(*4)

8.2.2 Performance requirements for UL timing
adjustment

Under
Investigation

8.2.3 Performance requirements for HARQ-ACK
multiplexed on PUSCH

8.2.4 Performance requirements for High Speed
Train conditions

8.3.1 ACK missed detection for single user
PUCCH format 1a

8.3.2 CQI missed detection for PUCCH format 2

8.3.3 ACK missed detection for multi user
PUCCH format 1a

OK(*1,*2)

8.4.1 PRACH false alarm probability and
missed detection

OK(*1,*2,*3)

Configuration
MG3700A

OK(*4)

Receiver Characteristics

OK(*1,*2,*3)

OK

NOTE:
The MX370107A does not 
support the Moving 
Propagation conditions of 
Annex B.
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MG3700A #1

BTS

Rx A

Throughput

LTE IQproducer 
(option)

Transfer 

Wanted Signal 
+ Interfere Signal (AWGN)

Fading IQproducer 
(option)LTE IQproducer creates LTE signal patterns 

sent from each transmission antenna. Fading 
IQproducer performs fading processing for 
the generated signal pattern, adding AWGN, 
simulating the propagation environment 
between transmission and reception 
antennas, and generating the fading- 
processed waveform pattern files sent to 
each Rx.

Generates combined signal from 
two MG3700As

Measurement System using MG3700A
Performance Requirement

MG3700A #2

Wanted Signal 
+ Interfere Signal (AWGN)Rx B

NOTE: HARQ cannot be resent.
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Procedure
(1) Adjust the AWGN generator, according to the channel bandwidth, defined in table

(3GPP TS36.141)

(2) The characteristics of the wanted signal shall be configured according to the 
corresponding UL reference measurement channel defined in annex A and the test 
parameters in Table

(3GPP TS36.141)
(3) The multipath fading emulators shall be configured according to the 
corresponding channel model defined in annex B.
(4) Adjust the equipment so that required SNR specified in Table 8.2.1.5-1 to 8.2.1.5-6 
is achieved at the BS input.
(5) For each of the reference channels in Table 8.2.1.5-1 to 8.2.1.5-6 applicable for the 
base station, measure the throughput, according to annex E.

NOTE:
HARQ cannot be resent.

8.2.1  Performance requirements of PUSCH in 
mutlipath fading propagation conditions

Performance Requirement
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8.2.1  Performance requirements of PUSCH in 
mutlipath fading propagation conditions

Test Requirement
The throughput measured according to Procedure shall not be below the limits 

for the SNR levels specified in Table 8.2.1.5-1 to 8.2.1.5-6..

(3GPP TS36.141)

Performance Requirement

(3GPP TS36.141)
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8.2.1  Performance requirements of PUSCH in 
mutlipath fading propagation conditions

(3GPP TS36.141)

Performance Requirement

(3GPP TS36.141)
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8.2.1  Performance requirements of PUSCH in 
mutlipath fading propagation conditions

(3GPP TS36.141)

Performance Requirement

(3GPP TS36.141)
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Procedure
(1) Adjust the AWGN generator, according to the channel bandwidth, defined in table

8.2.2  Performance requirements for UL timing 
adjustment

(3GPP TS36.141)

Performance Requirement

(2) The characteristics of the wanted signal shall be configured according to the 
corresponding UL reference measurement channel defined in annex A and the test 
parameters in Table

(3GPP TS36.141)

NOTE:
HARQ cannot be resent.
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(3) The multipath fading emulators shall be configured according to the 
corresponding channel model defined in annex B.
(4) Adjust the equipment so that required SNR specified in Table 8.2.2.5-1 is achieved 
at the BS input.
(5) For each of the reference channels in Table 8.2.2.5-1 applicable for the base 
station, measure the throughput, according to annex E.

NOTE:
The MX370107A does not support the Moving Propagation conditions of Annex B.

8.2.2  Performance requirements for UL timing 
adjustment

Performance Requirement
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Test Requirement
The throughput measured according to Procedure shall not be below the limits 

for the SNR levels specified in Table 8.2.2.5-1.

(3GPP TS36.141)

8.2.2  Performance requirements for UL timing 
adjustment

Performance Requirement

NOTE:
The MX370107A does not support the Moving Propagation conditions of Annex B.
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Procedure
(1) Adjust the AWGN generator, according to the channel bandwidth, defined in table

8.2.3  Performance requirements for HARQ-ACK 
multiplexed on PUSCH

(3GPP TS36.141)

Performance Requirement

(2) The characteristics of the wanted signal shall be configured according to the 
corresponding UL reference measurement channel defined in annex A and details 
presented in chapter 8.2.3.1.
(3) The multipath fading emulators shall be configured according to ETU70 channel 
model defined in Annex B.2. 
(4) Adjust the equipment so that required SNR specified in Table 8.2.3.5-1 is achieved 
at the BS input during the ACK transmissions. 
(5) The signal generator sends a test pattern on one of RE’s where HARQ-ACK 
information can be multiplexed on PUSCH with the pattern outlined in figure.
The following statistics are kept: the number of ACKs detected during data only 
transmissions and the number of missed ACKs during PUSCH with ACK 
transmission. NOTE: HARQ cannot be resent.
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(3GPP TS36.141)

Test Requirement
The fraction of falsely detected ACKs measured according to Procedure shall be 

less than 1% and the fraction of correctly detected ACKs shall be larger than 99% 
for the SNR listed in table 8.2.3.5-1. 

(3GPP TS36.141)

8.2.3  Performance requirements for HARQ-ACK 
multiplexed on PUSCH

Performance Requirement
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Procedure
(1) Adjust the AWGN generator, according to the channel bandwidth, defined in table

8.2.4  Performance requirements for High Speed 
Train conditions

(3GPP TS36.141)

Performance Requirement

(2) The characteristics of the wanted signal shall be configured according to the 
corresponding UL reference measurement channel defined in annex A and the test 
parameters in Table

(3GPP TS36.141)

NOTE:
HARQ cannot be resent.
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(3) The channel simulators shall be configured according to the corresponding 
channel model defined in Annex B.3.
(4) Adjust the equipment so that required SNR specified in Table 8.2.4.5-1 is achieved 
at the BS input.
(5) For each of the reference channels in Table 8.2.4.5-1 applicable for the base 
station, measure the throughput, according to annex E.

8.2.4  Performance requirements for High Speed 
Train conditions

Performance Requirement
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Test Requirement
The throughput measured according to Procedure shall not be below the limits 

for the SNR levels specified in Table 8.2.4.5-1.

(3GPP TS36.141)

8.2.4  Performance requirements for High Speed 
Train conditions

Performance Requirement
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Procedure
(1) Adjust the AWGN generator, according to the channel bandwidth, defined in table

8.3.1  ACK missed detection for single user 
PUCCH format 1a

(3GPP TS36.141)

Performance Requirement

(2) The characteristics of the wanted signal shall be configured according to TS 
36.211.
(3) The multipath fading emulators shall be configured according to the 
corresponding channel model defined in Annex B.
(4) Adjust the equipment so that the SNR specified in Table 8.3.1.5-1 is achieved at 
the BS input during the ACK transmissions.
(5) The signal generator sends a test pattern with the pattern outlined in figure. The 
following statistics are kept: the number of ACKs detected in the idle periods and the 
number of missed ACKs. 

(3GPP TS36.141)

NOTE: HARQ cannot be resent.
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(3GPP TS36.141)

Test Requirement
The fraction of falsely detected ACKs shall be less than 1% and the fraction of 

correctly detected ACKs shall be larger than 99% for the SNR listed in Table 
8.3.1.5-1.

8.3.1  ACK missed detection for single user 
PUCCH format 1a

Performance Requirement
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Procedure
(1) Adjust the AWGN generator, according to the channel bandwidth, defined in table

8.3.2  CQI missed detection for PUCCH format 2

(3GPP TS36.141)

Performance Requirement

(2) The characteristics of the wanted signal shall be configured according to TS 
36.211.
(3) The multipath fading emulators shall be configured according to the 
corresponding channel model defined in Annex B.
(4) Adjust the equipment so that the SNR specified in Table 8.3.2.5-1 is achieved at 
the BS input during the CQI transmissions.
(5) The signal generator sends a test pattern with the pattern outlined in figure. The 
following statistics are kept: the number of missed CQIs.

(3GPP TS36.141)

NOTE: HARQ cannot be resent.
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(3GPP TS36.141)

Test Requirement
The fraction of falsely detected CQIs shall be less than 1% and the fraction of 

correctly detected CQIs shall be larger than 99% for the SNR listed in Table 
8.3.2.5-1.

8.3.2  CQI missed detection for PUCCH format 2
Performance Requirement
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Procedure
(1) Adjust the AWGN generator, according to the channel bandwidth, defined in table

8.3.3  ACK missed detection for multi user 
PUCCH format 1a

(3GPP TS36.141)

Performance Requirement

(2) In multi user PUCCH test, four signals are configured: one wanted signal and 
three interferers, which are transmitted via separate fading paths using relative 
power settings presented in Annex A.9. 
All signals are transmitted on the same PUCCH resources, with different PUCCH 
channel indices, as presented in Annex A.9.
The characteristics of the all signals (i.e. wanted and all interferers) shall be 
configured according to 36.211.
(3) The multipath fading emulators shall be configured according to ETU70 
propagation conditions defined in Annex B.
(4) Adjust the equipment so that the SNR specified in Table 8.3.3.5-1 is achieved at 
the BS input during the ACK transmissions on the wanted signal.
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(5) The signal generator sends a test pattern with the pattern outlined in figure 
8.3.3.4.2-1. This statement is valid for all signals, i.e. wanted and all interferers. The 
following statistics are kept: the number of ACKs detected in the idle periods and the 
number of missed ACKs on the wanted PUCCH signal. 

(3GPP TS36.141)

Test Requirement
The fraction of falsely detected ACKs on the wanted signal shall be less than 1% 

and the fraction of correctly detected ACKs shall be larger than 99% for the SNR 
listed in Table 8.3.3.5-1. 

(3GPP TS36.141)

8.3.3  ACK missed detection for multi user 
PUCCH format 1a

Performance Requirement
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Procedure
(1) Adjust the AWGN generator, according to the channel bandwidth, defined in table

8.4.1  PRACH false alarm probability and missed 
detection

(3GPP TS36.141)

Performance Requirement

(2) The characteristics of the wanted signal shall be configured according to the 
corresponding UL reference measurement channel defined in Annex A.
(3) The multipath fading emulators shall be configured according to the 
corresponding channel model defined in Annex B.
(4) Adjust the frequency offset of the test signal according to Table 8.4.1.5-1 or 
8.4.1.5-2.
(5) Adjust the equipment so that the SNR specified in Table 8.4.1.5-1 or 8.4.1.5-2 is 
achieved at the BS input during the PRACH preambles. 
(6) The test signal generator sends a preamble and the receiver tries to detect the 
preamble. This pattern is repeated as illustrated in figure. The preambles are sent 
with certain timing offsets as described below. The following statistics are kept: the 
number of preambles detected in the idle period and the number of missed 
preambles. NOTE: HARQ cannot be resent.
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(3GPP TS36.141)
The timing offset base value is set to 50% of Ncs. This offset is increased within the 
loop, by adding in each step a value of 0.1us, until the end of the tested range, which 
is 0.9us. Then the loop is being reset and the timing offset is set again to 50% of Ncs.  
The timing offset scheme is presented in Figure 

(3GPP TS36.141)

8.4.1  PRACH false alarm probability and missed 
detection

Performance Requirement
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(3GPP TS36.141)

Test Requirement
Pfa shall not exceed 0.1%. Pd shall not be below 99% for the SNRs in Table 

8.4.1.5-1 and 8.4.1.5-2. 

(3GPP TS36.141)

8.4.1  PRACH false alarm probability and missed 
detection

Performance Requirement
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Performance Requirement

Appendix
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Performance Requirement
Product Positioning

What is Fading IQproducer?

Evaluation of Fading Environment using 
MG3700A (2x2 MIMO Example)

Basic information

Transm
itter

Tx Antenna 1

Tx Antenna 2

R
eceiver

Rx Antenna 1

Rx Antenna 2

FadingFading

MG3700A

R
eceiver

Rx Antenna 1

Rx Antenna 2MG3700A

IQ Data for 
Tx Antenna 1

IQ Data for 
Tx Antenna 2

IQ Data for 
Rx Antenna 1

IQ Data for 
Rx Antenna 2

MX370107A 
Fading IQproducer
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Product Positioning
MIMO channels: 
1x1, 1x2, 1x3, 1x4, 2x1, 2x2, 2x3, 2x4, 3x1, 3x2, 3x3, 3x4, 
4x1, 4x2, 4x3, 4x4

Sample: 4x4 MIMO

Performance Requirement
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Product Positioning
LTE Profiles(1/2)

LTE (MS) LTE (BS)

Performance Requirement
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Product Positioning
LTE Profiles(2/2)

2x2 MIMO LTE

Performance Requirement
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NoteNote
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