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Performance Requirement

Performance Requirement Measurements

TS36.141 Measurement items Configuration
_ - MG3700A
Receiver Characteristics MX370108A | MX370107A
Platform
: (opt) (opt)
821 Eerformance re.quwements f.or PUSCII-! OK(*4)
in multipath fading propagation conditions
822 Performance requirements for UL timing Under
T adjustment Investigation
823 Performance requirements for HARQ-ACK
o multiplexed on PUSCH
OK(*1,*2,*3)
824 Performance requirements for High Speed
o Train conditions OK
831 ACK missed detection for single user OK(*4)
o PUCCH format 1a
8.3.2 CQI missed detection for PUCCH format 2
ACK missed detection for multi user ¥
8.3.3 PUCCH format 1a OK("1,2)
8.4.1 PRACH false glarm probability and OK(*1,%2,%3)
missed detection

NOTE:

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

MX370108A LTE IQproducer
MX370107A Fading IQproducer

*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.

*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.
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Performance Requirement

Measurement System using MG3700A

each Rx.

@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
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Performance Requirement

8.2.1 Performance requirements of PUSCH In
mutlipath fading propagation conditions

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

Channel bandwidth [MHz] | AWGN power level
14 -92 7dBm / 1.08MHz
3 -88.7dBm / 2.7TMHz
5 -86.5dBm / 4. 5MHz
10 -83.5dBm / 9MHz
15 -81.7dBm / 13.5MHz
20 -80.4dBm / 18MHz

(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

Parameter Value
Maximum number of HARQ transmissions 4
RV sequence 0.2 310231 NOTE:
Uplink-downlink allocation for TDD Configuration 1 (2:2) HARQ cannot be resent.

. . ) (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 8.2.1.5-1to 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.
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Performance Requirement

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 8.2.1.5-1to 8.2.1.5-6..

Table 8.2.1.5-1 Test requirements for PUSCH, 1.4 MHz Channel Bandwidth

Table 8.2.1.5-2 Test requirements for PUSCH, 3 MHz Channel Bandwidth

Number of RX Cyclic prefix Fropagation FRC Fraction of SNR Number of RX Cyclic prefix Propagation FRC Fraction of SNR
antennas conditions (Annex A) maximum antennas conditions (Annex A) & um

(Annex B) throughput [dE] (Annex B) throughput [dE]

2 Mormal EPA 5Hz A3-2 30% -3.5 2 MNarmal EPA BHz A3-3 0% -3.5

70% 0.7 70% 0.7

Ad-3 70% 11.2 A4-4 T0% 11.5

A5-2 70% 18.3 AS-3 T0% 18.7

EVA SHz A31 30% -2.1 EVA SHz AZ-1 30% -2.2

70% 24 T0% 2.4

Ad-1 30% 5.0 Ad-1 30% 4.9

70% 11.8 7% 121

AS-1 70% 19.2 AE-1 70% 9.4

EVA TOHz A3-2 30% -2.2 EVA TOHz A3-3 0% -3.4

70% 1.3 T0% 1.2

Ad4-3 30% 4.6 A4-4 30% 5.3

70% 12.5 T0% 13.1

ETU TOHz A3-1 30% -1.8 ETU FOHz A3-1 30% -1.8

70% 3.0 T0% 3.0

ETU 300Hz A3-1 30% -1.8 ETU 300Hz AZ-1 30% -1.8

70% 3.5 70% 3.5

Extended ETU TOHz Ad-2 30% 5.4 Extended ETU FOHz Ad-2 0% 5.3

70% 14.1 7 0% 14.1

4 Maormal EPA SHz A3-2 30% 8.0 4 MNaormal EPA SHz A3-3 30% -8.2

70% -2.5 70% -2.8

A4-3 70% 7.7 A4-4 T0% 8.3

A5-2 70% 15.0 AS-3 T0% 15.0

EVA 5Hz A3-1 30% 4.4 EVA 5Hz A3 30% 4.4

70% 0.7 70% -0.7

Ad-1 30% 1.8 Ad-1 0% 1.8

7% 8.4 7% 8.4

A5-1 70% 16.0 A5-1 70% 16.0

EVA TOHz A3-2 30% 5.7 EVA TOHz A3-3 0% -5.9

70% -2.1 T0% -2.3

Ad-4 30% 14 A4-4 30% 2z

70% 8.9 T0% 0.2

ETU TOHz A3-1 30% 4.2 ETU FOHz A3 30% 4.2

70% -0.4 T0% -0.3

ETU 300Hz A31 30% -2.0 ETU 300Hz A3-1 30% -4.0

70% 0.0 70% 0.0

Extended ETU TOHz A4-2 30% 2.2 Extended ETU FOHz Ad-2 0% 2.1

70% i0.5 70% 10.5

(3GPP TS36.141)

(3GPP TS36.141)
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Performance Requirement

8.2.1 Performance requirements of PUSCH in
mutlipath fading propagation conditions

Table 8.2.1.5-3 Test requirements for PUSCH, 5 MHz Channel Bandwidth Table 8.2.1.5-4 Test requirements for PUSCH, 10 MHz Channel Bandwidth
Number of RX Cyclic prefix Propagation FRC Fraction of SNR Number of RX Cyclic prefix Propagation FRC Fraction of 5NR
antennas conditions (Annex A) maximum antennas conditions {Annex A) maximum
(Annex B} throughput [dE] {Annex B) throughput [dB]
2 Normal EPA SHz A4 30% 4.1 2 Normal EPA 5Hz A3-5 30% -3.8
T0% -0.1 70% 0.2
A4-5 70% 11.0 Ad4-8 70% 11.4
AE4 70% 18.8 A5-5 70% 18.9
EVA 5Hz A3-1 30% -2.1 EVA 5Hz A3-1 30% -2.1
70% 24 T0% 2.5
Ad-1 30% 4.9 Ad-1 0% 40
70% 12.1 T0% 12.0
A5-1 70% 19.2 AS5-1 70% 10.4
EVA TOHz A4 30% -3.0 EVA T0Hz A3-E 30% -3.5
70% 0.5 70% 0.7
A4-5 30% 49 A4-8 30% 5.1
70% 12.9 70% 13.2
ETU 70Hz A3 30% -1.8 ETU 70Hz A3 30% -1.9
70% 3.0 70% 3.0
ETU 300Hz Al 30% -1.8 TU 300Hz A3 30% 1.8
70% 3.5 70% 3.5
Extended ETU 70Hz A4-2 30% 54 Extended ETU 70Hz A4-2 30% 5.4
70% 4.1 70% 14.2
4 Normal EPA 5Hz AZ-4 30% -8.5 4 Normal EPA 5Hz A3.5 30% -6.2
70% -3.2 70% -2.9
A4-5 70% 82 A4-8 70% 8.1
A5-4 70% 15.0 AS5-E 70% 15.3
EVA SHz A3-1 30% -4.5 EVA 5Hz A3-1 30% 4.4
70% 0.8 70% -0.8
Ad-1 30% 1.8 Ad 30% 1.8
T0% 8.5 70% 8.5
AS-1 70% 16.1 AS-1 70% 16.1
EVA TOHz A3-4 0% -8.3 EVA TO0Hz A3-5 30% -8.1
70% -2.7 T0% =23
A4-5 0% 1.8 Ad4-B 30% 1.3
70% 89 T0% 8.8
ETU 70Hz A3-1 30% 4.2 ETU 70Hz A3-1 0% 4.2
70% -0.3 70% -0.3
ETU 300Hz A3-1 0% 4.0 ETU 300Hz A3-1 30% -4.0
70% 0.0 70% 0.0
Extended ETU 70Hz A4-2 30% 2.2 Extended ETU 70Hz A4-2 30% 2.3
T0% 10.5 70% 10.9
(3GPP TS36.141) (3GPP TS36.141)
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Performance Requirement

8.2.1 Performance requirements of PUSCH in
mutlipath fading propagation conditions

Table 8.2.1.5-5 Test requirements for PUSCH, 15 MHz Channel Bandwidth

Table 8.2.1.5-6 Test requirements for PUSCH, 20 MHz Channel Bandwidth

Number of RX Cyclic prefix Propagation FRC Fraction of SHR Number of RX Cyclic prefix Propagation FRC Fraction of SNR
antennas conditions {Annex A) maximum antennas conditions (Annex A) maximum
{Annex B} throughput [dB] {Annex B) throughput [dE]
2 Mormal EPA 5Hz A3-8 30% -3.9 2 Normal EPA 5Hz AZT -3
709 -0.2 0.2
A4-T 7 0% 11.0 A4-8 12.1
A5-§ 70 i8.4 AS5-T 20.2
EVA 5Hz A3-1 30% -2.2 EVA 5Hz AZ-1 -2.1
7% 24 24
Ad4-1 30% 4.8 Ad-1 49
7% 12.0 12.1
A5-1 70% 18.3 AS5-1 19.3
EVA TOHz AZ-8 30% -3.9 EVA 70Hz A3-T -3.5
709 0.3 0.8
A4-T 30% 4.8 Ad-8 48
709 13.5 13.8
ETU TOHz A31 30% -1.4 ETU 70Hz A3-1 -1.8
70 3.0 3.0
ETU 300Hz A31 30% -1.8 ETU 300Hz A3-1 -1.5
7% 3.5 35
Extended ETU 70Hz A4-2 30% 5.5 Extended ETU 70Hz Ad-2 5.3
704 14.2 14.2
4 MNormal EPA SHz A3-8 30% -6.8 4 Normal EPA 5Hz A3-T -6.2
709 -3.2 -2.8
A4-7 70% 52 A48 8.1
A5-§ 70 15.6 AT 185
EVA 5Hz A3 30% 44 EVA 5Hz A1 4.5
7% -0.8 0.7
Ad4-1 30% 1.8 Ad-1 18
7% 8.5 8.5
A5-1 70% 18.3 A5-1 18.2
EVA TOHz AZ-8 30% -6.4 EVA TO0Hz AZ-T 8.1
7% =27 -2.3
Ad4-T 30% 1.2 Ad-8 1.3
709 a1 0.2
ETU 7OH=z AZ-1 0% 4.2 ETU 7OHz A3 a8
7% -0.4 -0.3
ETU 300Hz A31 30% -4.0 ETU 300Hz AZ-1 4.0
7% 0.0 -0.1
Extended ETU 70Hz A4-2 30% 2.2 Extended ETU 70Hz A4-2 22
7% 10.7 10.8

(3GPP TS36.141)

(3GPP TS36.141)
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Performance Requirement

8.2.2 Performance requirements for UL timing
adjustment

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

Channel bandwidth [MHz] | AWGN power level
14 -2 7dBm / 1.08MHz
3 -88.7dBm / 2.7MHz
5 -86.5dBm / 4 5SMHz
10 -83.5dBm / 9MHz
15 -81.7dBm [ 13.5MHz
20 -80.4dBm / 18MHz

(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

Parameter Value
Maximum number of HARQ transmissions 4
RV sequence 0.2,3.1,0.2.3.1
Uplink-downlink allocation for TDD Configuration 1 (2:2)
Subframes in which PUSCH is transmitted For FDD

subframe #0, #2, #4_  #6  and #8 in
radio frames

For TDD
Subframe 22, 83, #7, #8 in each
radio frame

Subframes in which sounding RS is transmitted (Note | For FDD

1) subframe #1 in radio frames
For TDD
UpPTS in each radio frame NOTE:

HARQ cannot be resent.

Note 1. The configuration of SRS is optional

(3GPP TS36.141)
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Performance Requirement

8.2.2 Performance requirements for UL timing
adjustment

(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.
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Performance Requirement

8.2.2 Performance requirements for UL timing
adjustment

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.

Table 8.2.2.5-1 Test requirements for UL timing adjustment
Moving
Numberof RX [ . BChS“'_‘;'h propagation FRC SNR
antennas yelic prefix andwidt conditions (Annex A) [dB]
[MHz]
(Annex B)

5 fio 1 7- 37

14 Scenario A.._ 1 1:
Scenario 2 AS-1 -1.8
a Scenario 1 AT-2 14.0
3 Scenario 2 AB-2 1.2
P Scenario 1 AT-3 13.8
. - Scenario 2 AB-3 -1.3
- Normal @ Scenario 1 AT-4 14.4
- Scenario 2 AB-4 -1.5
- Scenario 1 AT-E 14.8
- Scenario 2 AB-5 -1.5
0 Scenario 1 AT-B 145
. Scenario 2 Ag-B -1.5

(3GPP TS36.141)

‘ NOTE: \

The MX370107A does not support the Moving Propagation conditions of Annex B.
Slide 10 /I 't
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Performance Requirement

8.2.3 Performance requirements for HARQ-ACK
multiplexed on PUSCH

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

Channel bandwidth [MHz] | AWGN power level
14 -92 7dBm / 1.08MHz
3 -88.7dBm [ 2.7TMHz
5 -86.5dBm / 4 5SMHz
10 -83.5dBm / 9MHz
15 -81.7dBm / 13.5MHz
20 -80.4dBm / 18MHz

(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 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

transm iSSiOﬂ . | NOTE: HARQ cannot be resent. I
Slide 11 /I 't
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Performance Requirement

8.2.3 Performance requirements for HARQ-ACK
multiplexed on PUSCH

PUSCH
(data only)

PUSCH
with ACK

PUSCH
(data only)

PUSCH
with ACK

PUSCH

(data only) eee

Test Requirement

(3GPP TS36.141)

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.
Table 8.2.3.5-1 Test requirements for HARQ-ACK multiplexed on PUSCH

Discover What's Possible™

MG3700A-E-F-14

Number of | Cyclic Prefix | Propagation | Channel Bandwidth FRC IHARQ—ACK SNR [dB]
RX antennas conditions [MHz] (Annex A) offset
(Annex B)

2 Normal ETUTO 1.4 A3-1 8 7.2
A4-3 5 14 .4

3 A3 8 7.2
Ad4-4 5 135

5 A1 8 7.1

A4-5 5 131

10 A3-1 8 7.2
A4-6 5 129

15 A1 8 7.3
A4-7 5 127

20 A3 8 7.1

A4-8 5 126

(3GPP TS36.141)
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Performance Requirement

8.2.4 Performance requirements for High Speed
Train conditions

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

Channel bandwidth [MHz] | AWGN power level
14 -92.7dBm / 1.08MHz
3 88.70Bm / 2.7MHz
5 -86.5dBm / 4 5MHZ
10 ~835aBm / 9MHzZ
15 81.7dBm [ 13 5MHZ
20 ~80.4aBm / 18MHZ

(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

Parameter ] Value
Maximum number of HARQ transmissions 4
RV sequence 0,2310231
Uplink-downlink allocation for TDD Configuration 1 (2:2)
For FDD:

subframe #0 and #8 in radio frames for which SFN mod 4 =0

subframe #6 in radio frames for which SFN mod 4 =1

subframe #4 in radio frames for which SFN mod 4 = 2
Subframes in which PUSCH is transmitted | subframe #2 in radio frames for which SFN mod 4 = 3

For TDD:
Subframe #2 in each radio frames

For FDD:
subframe #5 in radio frames
Subframes in which PUCCH is transmitted
(Note1, Note 2) For TDD:
Subframe #3 in each radio frame NOTE:
Note 1. The configuration of PUCCH (format 2) is optional HARQ cannot be resent.
Note 2. The SNR values per antenna shall be set to [-4.5 dB and -1.5 dB] for Scenario 1 and 3, respectively

(3GPP TS36.141)
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Performance Requirement
8.2.4 Performance requirements for High Speed
Train conditions

(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.

Slide 14 /Inritsu
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Performance Requirement

8.2.4 Performance requirements for High Speed
Train conditions

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.

Table 8.2.4.5-1 Test requirements for High Speed Train conditions

Channel FRC Number Propagation Fraction of SNR
Bandwidth | (Annex A) of RX conditions maximum [dB]
[MHz] antennas (Annex B) throughput
iy
1 HST Scenario 3 33;? ; 22
1.4 A3-2 30; =5
. (] e
2 HST Scenario 1 0% 0.3
oy
1 HST Scenario 3 gg;ﬁ* ‘11 'g’
3 A3-3 30% 49
2 HST Scenario 1 2 —
70% 07
1 HST Scenario 3 333? fé’
o A3-4 30% 48
2 HST Scenario 1 2 =
70% 11
1 HST Scenario 3 332? f;'
10 A3-5 30% 51
2 HST Scenario 1 70% W)
1 HST Scenario 3 gg;’? f;'
18 A3-6 30% 29
2 HST Scenario 1 70% 7
oy
1 HST Scenario 3 ?”,g;ﬁ’ 1254
20 A3T 2 -
2 HST Scenario 1 30% 5.0
70% 11

(3GPP TS36.141)
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Performance Requirement

8.3.1 ACK missed detection for single user
PUCCH format la

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

Channel bandwidth [MHz] | AWGN power level
1.4 -89.7 dBm / 1.08MHz
3 -85.7 dBm /2. 7TMHz
5 -83.5 dBm / 4 5SMHz
10 -80.5 dBm / 9MHz
15 -78.7 dBm / 13.5MHz
20 -77.4 dBm / 18MHz

(BGPP TS36.141)
(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 ACKSs. NOTE: HARQ cannot be resent.

ACK ACK ACK eoe

(3GPP TS36.141)
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Performance Requirement

8.3.1 ACK missed detection for single user

PUCCH format la

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.
Table 8.3.1.5-1 Required SNR for single user PUCCH format 1a demodulation tests
Number Cyclic Propagation Channel Bandwidth / SNR [dB]
of RX Prefix Conditions | 1.4 MHz | 3 MHz | 5§ MHz | 10 MHz | 15 MHz | 20 MHz
antennas (Annex B)

2 Normal EPA 5 -1.9 -3.3 -4.2 -4.8 4.7 -4.5
EVA 5 -3.9 -4.5 -4.5 -4.4 -4.5 4.5
EVA 70 -4.3 -4 6 -4.6 -4.5 4.6 4.5
ETU 300 -4 4 -45 -4.3 -4.4 4.6 4.6
Extended ETU 70 -3.6 -3.7 -3.5 -3.7 -3.6 -3.7
4 Normal EPA 5 -7.3 -7.8 -8.1 -8.3 -8.3 -84
EVA 5 -8.2 -8.5 -8.5 -8.2 -8.3 -8.3
EVA 70 -8.3 -8.4 -8.4 -8.2 -84 -8.2
ETU 300 -8.1 -8.3 -8.1 -8.1 -8.3 -8.2
Extended ETU 70 -7.3 -7.5 -7.3 -7.5 -7.4 -7.4

(3GPP TS36.141)
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Performance Requirement
8.3.2 CQI missed detection for PUCCH format 2

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

Channel bandwidth [MHz] | AWGN power level
1.4 -89.7 dBm / 1.08MHz
3 -85.7 dBm / 2. 7MHz
5 -83.5 dBm / 4 5MHz
10 -80.5 dBm / 9MHz
15 -78.7 dBm / 13.5MHz
20 -77.4 dBm / 18MHz

(3GPP TS36.141)
(2) The characteristics of the wanted signal shall be configured accordingto 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 CQls.

NOTE: HARQ cannot be resent.

CQl CQI CQl seoe

(3GPP TS36.141)
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Performance Requirement
8.3.2 CQI missed detection for PUCCH format 2

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.

Table 8.3.2.5-1 Required SNR for PUCCH format 2 demodulation tests

Number Cyclic Propagation Channel Bandwidth / SNR [dB]
of RX Prefix Conditions 1.4 MHz 3 MHz 5 MHz 10 MHz 15 MHz 20 MHz
antennas (Annex B)
2 Normal ETU 70 -3.3 -3.8 -3.6 -3.8 -3.8 -3.8

(3GPP TS36.141)
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Performance Requirement

8.3.3 ACK missed detection for multli user
PUCCH format la

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

Channel bandwidth [MHz] | AWGN power level
1.4 -89.7 dBm / 1.08MHz
3 -857 dBm /2. 7TMHz
5 -83.5 dBm / 4 5MHz
10 -80.5 dBm / 9MHz
15 -78.7 dBm / 13.6MHz
20 -77.4 dBm / 18MHz

(BGPP TS36.141)
(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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Performance Requirement

8.3.3 ACK missed detection for multli user
PUCCH format la

(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.

ACK ACK ACK eoe

(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.
Table 8.3.3.5-1 Required SNR for multi user PUCCH demodulation tests

Number Cyclic Propagation Channel Bandwidth / SNR [dB]
of RX Prefix Conditions | 1.4 MHz | 3MHz | 5 MHz | 10 MHz | 15 MHz | 20 MHz
antennas (Annex B)
2 Normal ETU 70 -3.5 -3.8 -3.8 -4.0 40 -3.8

(3GPP TS36.141)
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Performance Requirement

8.4.1 PRACH false alarm probability and missed
detection

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

Channel bandwidth [MHz] | AWGN power level
1.4 -89.7 dBm / 1.08MHz
3 -857 dBm / 2. 7TMHz
5 -83.5 dBm / 4 5MHz
10 -80.5 dBm / 9MHz
15 -78.7 dBm / 13.56MHz
20 -77.4 dBm / 18MHz

.. . (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.

(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. |
Slide 22 /I 't
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Performance Requirement

8.4.1 PRACH false alarm probability and missed
detection

Preamble Preamble aee

. . . . . . (3GPP TS_36.1_41)
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

N . e S~ N~ . N - N

(3GPP TS36.141)
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Performance Requirement

8.4.1 PRACH false alarm probability and missed
detection

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.
Table 8.4.1.5-1 PRACH missed detection test requirements for Normal Mode

Number of RX Propagation Frequency SNR [dB]
antennas conditions (Annex offset Burst Burst Burst Burst Burst
B) format 0 format 1 format 2 format 3 format 4
2 AWGN 0 -139 -139 -16.1 -16.2 -6.9
ETU 70 270 Hz 74 7.2 94 95 0.5
4 AWGN 0 -16.6 -16.4 -18.7 -18.5 -9.5
ETU 70 270 Hz -115 -11.1 -135 -133 -45

Table 8.4.1.5-2 PRACH missed detection test requirements for High speed Mode

(3GPP TS36.141)

Discover What's Possible™

MG3700A-E-F-14

Number of RX Propagation conditions Frequency SNR [dB]
antennas (Annex B) offset Burst Burst Burst Burst
format 0 format 1 format 2 format 3

2 AWGN 0 -13.8 -13.9 -16.0 -16.3
ETU 70 270 Hz -6.8 -6.7 -8.7 -8.9

AWGN 625 Hz -12.1 -12.0 -14.1 -14.1

AWGN 1340 Hz -13.1 -13.2 -15.2 -154

-4 AWGN 0 -16.6 -16.3 -18.6 -18.5
ETU 70 270 Hz -11.2 -10.8 -13.1 -13.1

AWGN 625 Hz -14 6 -14.3 -16.5 -16.5

AWGN 1340 Hz -156 -15.2 -17.5 -17.5

(3GPP TS36.141)
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Appendix
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Performance Requirement

Product Positioning
e What is Fading IQproducer? Basic information
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Evaluation of Fading Environment using
MG3700A (2x2 MIMO Example)

: i MX370107A :

: Fading IQproducer  :: MG37OOA :
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Performance Requirement

Product Positioning

e MIMO channels:

1x1, 1x2, 1x3, 1x4, 2x1, 2x2, 2X3, 2x4, 3x1, 3x2, 3x3, 3x4,

4x1, 4x2, 4x3, 4x4

44 MIMO

1x1 S50
122 SIMO
13 SIMO
14 SIMO
2x1 MIS0
2x2 MIMO
2xd MIMO
2xd MIMO
ax1 MIS0
2x2 MIMO
axd MIMO
2xd MIMO
4x1 MIS0
4=2 MIMO
423 MIMO

R —

Sample: 4x4 MIMO

Syztem Configuration

Channel Configuration : |dx4 MIMO -]
Tx
AWGH
Channel r
j' &—Y
4
Tx Antenna Rx Antenna 1
5
j &Y
8
Tx Antenna Rx Antenna 2
q
j &Y _
12
Tx Antenna 3 13 Rx Antenna 3
Y % EEJ —Y
Tx Antenna 4 Fx Antenna 4
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Performance Requirement

Product Positioning
e LTE Profiles(1/2)

LTE (MS) LTE (BS)

GSM b 001500000 GSM
W-CDIMA MS) 3 W= DM A (M)
W-CDMAES) 3 1 WG DM A (BS)
HSDPA 3 ! HSDPA&
HSLP A p heth: (100000000 | HEUPA
COMAZ000(MS) » L CDMA2000(MS)
COMAZ000(ES) b Banfiguration CDMA2000(ES)
TO-SCDMA 3 TD-SCOMA
1xEVDD bal ] 1xEVWD0D
WLAN 3 WLAN
Mobile WiMAX b ¥Slave Setting : [0 Mabile WiMAx
MIMO Mobile Wiblax  » MIMO Mabile Wikda
DWE-T .. DVE-T
LTE{MS) ¥ EPAGH: LTE(MS)
LTE(ES) ¥ EVAGHz LTE(ES)
MIMO LTE b EMA T0Hz MIMO LTE
] Default Setting ETU 70Hz {1 Default Setting
T ETL 200Hz ™
Marker 1 Hieh Speed Train ] Marker 1

Marker 2

|EI.EI'I 500000

|1

heth |'| 0.0000000

Caonfiguration

a'l]

SSlave Setting

M

T T v W W W W W W W W W WY wTwT

EP& BHz
EVé BHz

EV& 70Hz
ETU 70Hz :
ETU 200Hz

Hieh Speed Train ¥  Scenariol
[SUCTrET Scenariod
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Product Positioning
e LTE Profiles(2/2)

1x2 5IMO *  EPA GBH= 3
Evwd BHz 3 3 High Correlation
Evi 70Hz b =] Medium Correlation
2X2 M I MO LTE ETU 70Hz  » 3 Lowe Correlation
]
GEM , |9.n1 50000C el ETL 300Hz
W-CDMAMS) 3
€ W-CDMAIBS) v [ e
HSOFA& 3 2x2 MIMO ® EPA BHz 3
| HsUPA . Jr: 000000 EVAGH:  » 3 High Gorrelation
€ CDMAZODDMS) r Ewd FOHz  » % Medium Correlation
COMAZ000(ES) b anfiguration ETU 70Hz » 3 Low Correlation
TO-3C0ME 3 ETL 300Hz »
1% EWDI0 . | Pz Antenna 2
WLAN b n
Mobile WikAX \ tlave Settine : |
MIMO Mobile Wiklas  » 42 MIMO » EPA EBH= 3
1 DwE-T b Evh BHz b 3 High Carrelation
_ . . )
LTE(M=) 3 dwvidth - I— BV FOHz le edium Garrglatlan
LTE(ES) 3 ETU 7OHz  » B Low Carrelation
MIMC LTE K 1x2 SIMO OF DI ETU 300Hz  ».
1 Default Setting

| ‘ ‘ Marker 1 :

EP# 5Hz 3
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2: I B 70Hz  » =—2»71 Medium Gorrelation
ETU 70Hz  » 3 Low Gorrelation

a | ETuanH »
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