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SPORTON LAB.

Power measurement connection diagram:

The power measurement for 2G/3G/LTE/5G FR1/UL and DL CA s to establish a connection
between device and call box, and via call box to configure Bands, channel, BWs, RB size,
carrier aggregation of CA, frequency channels, SCS and maximum output power.
Hereunder is screenshot call box connection information for 2G/3G/LTE/5G FR1/UL and DL
CA.
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LTE Uplink and Downlink Carrier Aggregation configurations:

1. Change the Scenario in the Configuration of Phonel LTE Signaling and Preset.
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3. PCC parameter Settings: on the screen, and then select the PCC tab and Set operating band, BW,
channel and RB configurations for PCC;
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4. SCC parameter Settings: Select the SCC1 tab, Set operating band, BW, channel, and RB configurations
for SCC1;
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5. Select the PCC tab, then set “SIM Model Number” and select max power;
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7. The inter-band ULCA test method is similar to intra-band ULCA, and DLCA test method is similar to
intra-band ULCA too.
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<Intra-Band Power Measurement>
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Channel Channel RB Size RB Offset RB Size RB Offset (dBm) (dBm)

18700 18898 QPSK 99 1 0 22.89 24.00
18900 19098 QPSK 99 1 0 22.98 24.00
19100 18902 QPSK 0 1 99 22.91 24.00
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Combination 20MHz+20MHz (100RB+100RB)

RB Size

SCC

RB Offset

Measured
Power
(dBm)

Tune up
Power
(dBm)

0 23.39 24.00
1 99 1 0 23.41 24.00
1 0 1 99 23.35 24.00
Combination 20MHz+20MHz (L00RB+100RB)
PCC SCC Measured Tune up
. . Power Power
RB Size RB Offset RB Size RB Offset (dBm) (dBm)
\ 0 23.39 24.00
| 1 99 1 0 23.41 24.00
\ 1 0 1 99 23.35 24.00
Combination 20MHz+20MHz (L00RB+100RB)
PCC SCC Measured Tune up
. . Power Power
RB Size RB Offset RB Size RB Offset (dBm) (dBm)
\ 0 23.39 24.00
| 1 99 1 0 23.41 24.00
\ 1 0 1 99 23.35 24.00
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[CA_7C_Ant8_DsSI 3]

PCC
Channel

20850
21100
21350

SCC
Channel

21048
21298
21152

[CA_7C_Ant8_DSI 6]

PCC
Channel

20850
21100
21350

SCC
Channel

21048
21298
21152

[CA_7C_Ant8_DSI 7]

PCC
Channel

PCC
Channel

ScC
Channel

ScC
Channel

[CA_38C_Ant1 _DsI 4]

PCC
Channel

37850
37901
38150

SCC
Channel

38048
38099
37952

[cA_38C_Ant1 DsI 2]

PCC
Channel

37850
37901
38150

SCC
Channel

38048
38099
37952

[cA_38C_Ant1 _DsI 3]

PCC
Channel

37850
37901

38150

SCC
Channel

38048
38099
37952

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK

QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Combination 20MHz+20MHz (100RB+100RB)

RB Size

PCC

RB Offset

RB Size

SCC

RB Offset

Measured
Power

(dBm)

20.81

Tune up
Power
(dBm)
21.70

09

20.85

21.70

20.79

21.70

Combination 20MHz+20MHz (100RB+100RB)

RB Size

PCC

RB Offset

RB Size

SCC

RB Offset

Measured
Power
(dBm)

Tune up
Power
(dBm)

21.79 22.90
1 99 1 0 21.84 22.90
1 0 1 99 21.75 22.90

RB Size

RB Offset

Measured
Power

Tune up
Power

(dBm) (dBm)

18.61 19.70
1 99 1 0 18.65 19.70
1 0 1 99 18.59 19.70

RB Size

RB Offset

Measured
Power

Combination 20MHz+20MHz (100RB+100RB)

RB Size

PCC

RB Offset

RB Size

SCC

RB Offset

Power

Measured
(dBm)

Tune up
Power
(dBm)

1 e 1 0 23.33 24.00
1 99 1 0 23.39 24.00
1 0 1 99 23.28 24.00

Combination 20MHz+20MHz (100RB+100RB)

RB Size

PCC

RB Offset

RB Size

SCC

RB Offset

Power

Measured
(dBm)

Tune up
Power
(dBm)

99 1 0 19.63 20.60
99 1 0 19.66 20.60
0 1 99 19.61 20.60

Combination 20MHz+20MHz (100RB+100RB)

RB Size

PCC

RB Offset
99

RB Size

SCC

RB Offset

Power
(dBm)
21.08

Measured

Tune up
Power
(dBm)
22.30

99

21.11

22.30

21.03

22.30
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[CA_38C_Ant1 DSl 6]

PCC
Channel

37850
37901
38150

SCC
Channel

38048
38099
37952

[CA_38C_Ant1 DSI7]

PCC
Channel

37850
37901
38150

SCC
Channel

38048
38099
37952

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

[CA_38C_Ant 4_Full Power]

PCC
Channel

PCC
Channel

ScC
Channel

ScC
Channel

[CA_38C_Ant4 _DsI 2]

PCC
Channel

37850
37901
38150

SCC
Channel

38048
38099
37952

[CA_38C_Ant4 _DsI 3]

PCC
Channel

37850
37901
38150

SCC
Channel

38048
38099
37952

[CA_38C_Ant4_DsI 6]

PCC
Channel

37850
37901

38150

SCC
Channel

38048
38099
37952

QPSK
QPSK
QPSK

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

0 23.33 24.00
1 99 1 0 23.39 24.00
1 0 1 99 23.28 24.00
Combination 20MHz+20MHz (100RB+100RB)
pPCC SCC Measured Tune up
. . Power Power
RB Size RB Offset RB Size RB Offset (dBm) (dBm)
\ 0 17.58 18.70
| 1 99 1 0 17.61 18.70
\ 1 0 1 99 17.55 18.70
SCC Measured Tune up
. Power Power
RB Offset RB Size RB Offset (dBm) (dBm)
0 23.31 24.00
1 99 1 0 23.35 24.00
1 0 1 99 23.29 24.00
SCC Measured Tune up
. Power Power
. RBSze  RBOfset  RBSze  RBOMSEl  (ggm)  (Bm)
0 23.31 24.00
1 99 1 0 23.35 24.00
1 0 1 99 23.29 24.00
Combination 20MHz+20MHz (100RB+100RB)
PCC SCC Measured Tune up
RB Si RB Offset RB Si RB Offset power
1ze Séel 1ze Se! (dBm)
\ 0 14.05 15.70
| 1 99 1 0 14.11 15.70
\ 1 0 1 99 14.03 15.70
Combination 20MHz+20MHz (100RB+100RB)
PCC SCC Measured Tune up
RB Si RB Offset RB Si RB Offset power
1ze Sel 1ze Se! (dBm)
\ 0 17.41 19.10
| 1 99 1 0 17.45 19.10
\ 1 0 1 99 17.35 19.10

Modulation

QPSK
QPSK
QPSK

RB Size

PCC
RB Offset

Combination 20MHz+20MHz (100RB+100RB)

RB Size

SCC

RB Offset

Measured
Power
(dBm)

Tune up
Power
(dBm)

RB Size

PCC
RB Offset
99

Combination 20MHz+20MHz (100RB+100RB)

RB Size

SCC

Measured
Power
(dBm)
20.09

Tune up
Power
(dBm)
21.30

99

20.15

21.30

20.05

21.30
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[CA_38C_Ant4 DSI7]

PCC
Channel

37850
37901
38150

SCC
Channel

38048
38099
37952

Modulation

QPSK
QPSK
QPSK

[CA_38C_Ant 8_Full Power]

PCC
Channel

37850
37901
38150

SCC
Channel

38048
38099
37952

[CA_38C_Ant8_DSI 4]

PCC
Channel

PCC
Channel

ScC
Channel

ScC
Channel

[cA_38C_Ant8_DsI 3]

PCC
Channel

37850
37901
38150

SCC
Channel

38048
38099
37952

[cA_38C_Ant8_DsI 6]

PCC
Channel

37850
37901
38150

SCC
Channel

38048
38099
37952

[CcA_38C_Ant8 DsSI 7]

PCC
Channel

37850
37901
38150

SCC
Channel

38048
38099
37952

Modulation

QPSK
QPSK
QPSK

QPSK
QPSK
QPSK

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK

0 15.03 16.70
1 99 1 0 15.06 16.70
1 0 1 99 15.01 16.70
Combination 20MHz+20MHz (100RB+100RB)
pPCC SCC Measured Tune up
: . Power Power
RB Size RB Offset RB Size RB Offset (dBm) (dBm)
\ 0 23.18 24.00
| 1 99 1 0 23.31 24.00
\ 1 0 1 99 23.15 24.00
SCC Measured Tune up
. Power Power
RB Offset RB Size RB Offset (dBm) (dBm)
0 23.18 24.00
1 99 1 0 23.31 24.00
1 0 1 99 23.15 24.00
SCC Measured Tune up
. Power Power
RB Offset RB Size RB Offset (dBm) (dBm)
0 23.18 24.00
1 99 1 0 23.31 24.00
1 0 1 99 23.15 24.00
Combination 20MHz+20MHz (100RB+100RB)
PCC scc Measured Tune up
) ) Power Power
RB Size RB Offset RB Size RB Offset (dBm) (dBm)
\ 0 23.18 24.00
| 1 99 1 0 23.31 24.00
\ 1 0 1 99 23.15 24.00
Combination 20MHz+20MHz (100RB+100RB)
PCC SCC Measured Tune up
) ) Power Power
RB Size RB Offset RB Size RB Offset (dBm) (dBm)
\ 0 23.18 24.00
\ 1 99 1 0 23.31 24.00
\ 1 0 1 99 23.15 24.00
Combination 20MHz+20MHz (100RB+100RB)
PCC SCC Measured Tune up
) ) Power Power
RB Size RB Offset RB Size RB Offset (dBm) (dBm)
| 0 20.51 21.70
\ 1 99 1 0 20.55 21.70
| 1 0 1 99 20.45 21.70

QPSK

RB Size

PCC
RB Offset

Combination 20MHz+20MHz (100RB+100RB)

RB Size

SCC

RB Offset

Measured
Power
(dBm)

Tune up
Power
(dBm)
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[CA_66C_Ant 4_Full Power]

PCC
Channel

132072
132322
132572

SCC
Channel

132270
132520
132374

[CA_66C_Ant4 DSI 4]

PCC
Channel

132072
132322
132572

SCC
Channel

132270
132124
132374

[CA_66C_Ant4_DSI 2]

PCC
Channel

132072
132322
132572

SCcC
Channel

132270
132520
132374

PCC SCC Measured Tune up
. . Power Power
RB Size RB Offset RB Size RB Offset (dBm) (dBm)
1 99 1 0 17.75 18.70
1 99 1 0 17.89 18.70
1 0 1 99 17.71 18.70

[CA_66C_Ant4_DSI 3]

PCC
Channel

132072
132322
132572

ScC
Channel

132270
132520
132374

PCC SCC Measured Tune up
. . Power Power
RB Size RB Offset RB Size RB Offset (dBm) (dBm)
99 1 0 19.25 20.50
99 1 0 19.31 20.50
0 1 99 19.21 20.50

[CA_66C_Ant4_DsI 6]

PCC
Channel

132072
132322
132572

SCC
Channel

132270
132520
132374

[CcA_66C_Ant4_DsI 7]

PCC
Channel

132072
132322
132572

SCC
Channel

132270
132520
132374

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Combination 20MHz+20MHz (100RB+100RB)

RB Size

PCC
RB Offset
99

RB Size

SCC

RB Offset

Measured
Power
(dBm)
22.98

Tune up
Power
(dBm)
24.00

99

23.09

24.00

22,91

24.00

Combination 20MHz+20MHz (100RB+100RB)

RB Size

PCC
RB Offset

RB Size

SCC

RB Offset

Measured
Power
(dBm)

Tune up
Power
(dBm)

99 1 0 22.98 24.00
99 1 0 23.09 24.00
0 1 99 22.91 24.00

Combination 20MHz+20MHz (100RB+100RB)

Combination 20MHz+20MHz (100RB+100RB)

Combination 20MHz+20MHz (100RB+100RB)

RB Size

PCC
RB Offset

RB Size

ScC

RB Offset

Measured
Power
(dBm)

Tune up
Power
(dBm)

1 99 1 0 19.75 20.90
1 99 1 0 19.84 20.90
1 0 1 99 19.71 20.90

Combination 20MHz+20MHz (100RB+100RB)

RB Size

PCC
RB Offset

RB Size

SCC

RB Offset

Measured
Power
(dBm)

Tune up
Power
(dBm)

99 1 0 17.25 18.30
99 1 0 17.35 18.30
0 1 99 17.21 18.30
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[CA_66C_Ant 8_Full Power]

PCC
Channel

132072
132322
132572

SCC
Channel

132270
132520
132374

[CA_66C_Ant8 DSI 4]

PCC
Channel

132072
132322
132572

SCC
Channel

132270
132124
132374

[CA_66C_Ant8_DSI 2]

PCC
Channel

132072
132322
132572

SCcC
Channel

132270
132520
132374

PCC SCC Measured Tune up
. . Power Power
RB Size RB Offset RB Size RB Offset (dBm) (dBm)
1 99 1 0 23.15 24.00
1 99 1 0 23.21 24.00
1 0 1 99 23.11 24.00

[CA_66C_Ant8_DSI 3]

PCC
Channel

132072
132322
132572

ScC
Channel

132270
132520
132374

PCC SCC Measured Tune up
. . Power Power
RB Size RB Offset RB Size RB Offset (dBm) (dBm)
99 1 0 20.75 22.20
99 1 0 20.85 22.20
0 1 99 20.71 22.20

[cA_66C_Ant8_DsI 6]

PCC
Channel

132072
132322
132572

SCC
Channel

132270
132520
132374

[cA_66C_Ant8_DsSI 7]

PCC
Channel

132072
132322
132572

SCC
Channel

132270
132520
132374

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

Combination 20MHz+20MHz (100RB+100RB)

RB Size

PCC
RB Offset
99

RB Size

SCC

RB Offset

Measured
Power
(dBm)
23.15

Tune up
Power
(dBm)
24.00

99

23.21

24.00

23.11

24.00

Combination 20MHz+20MHz (100RB+100RB)

RB Size

PCC
RB Offset

RB Size

SCC

RB Offset

Measured
Power
(dBm)

Tune up
Power
(dBm)

99 1 0 23.15 24.00
99 1 0 23.21 24.00
0 1 99 23.11 24.00

Combination 20MHz+20MHz (100RB+100RB)

Combination 20MHz+20MHz (100RB+100RB)

Combination 20MHz+20MHz (100RB+100RB)

RB Size

PCC
RB Offset

RB Size

ScC

RB Offset

Measured
Power
(dBm)

Tune up
Power
(dBm)

1 99 1 0 23.15 24.00
1 99 1 0 23.21 24.00
1 0 1 99 23.11 24.00

Combination 20MHz+20MHz (100RB+100RB)

RB Size

PCC
RB Offset

RB Size

SCC

RB Offset

Measured
Power
(dBm)

Tune up
Power
(dBm)

99 1 0 19.11 20.30
99 1 0 19.15 20.30
0 1 99 19.09 20.30
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[Full Power]

PCC Channel SCC Channel

39750
40185
40620
41055
41490

39948
40383
40818
41253
41292

PCC Channel SCC Channel

39750
40185
40620
41055
41490

39948
40383

41253

PCC Channel SCC Channel

39750
40185
40620
41055
41490

39948

40818
41253
41292

[DSI4 Power]

PCC Channel SCC Channel

39750
40185
40620
41055
41490

39948
40383

41253
41292

PCC Channel SCC Channel

39750
40185
40620
41055
41490

39948
40383
40818
41253
41292

PCC Channel SCC Channel

39750
40185
40620

39948
40383
40818

Modulation

QPSK
QPSK
QPSK
QPSK
QPSK

Modulation

| QPSK
| QPSK

40818 QPSK

| QPSK

41292 QPSK

Modulation

| QPSK

40383 QPSK

| QPSK
| QPSK
QPSK

Modulation

| QPSK
| QPSK

40818 QPSK

| QPSK
| QPSK

Modulation

QPSK
QPSK
QPSK
QPSK
QPSK

Modulation

QPSK
QPSK
QPSK

CA_41C HPUE Ant 1
Combination 20MHz+20MHz (100RB+100RB)
PCC \ scc

RB offset ‘ RB Size ‘ RB offset

RB Size ‘ (dBm)

(dBm)

‘ Measured Power ~ Tune up Power

CA_41C HPUE Ant 4
Combination 20MHz+20MHz (100RB+100RB)

PCC \ scc
(dBm)

RB Size RB offset ‘ RB Size RB offset ‘
1

(dBm)

‘ Measured Power  Tune up Power

1
1
| 1
1
CA_41C HPUE Ant 8
Combination 20MHz+20MHz (L0ORB +100RB)
PCC ! scc
. (@Bm

RB Size RB offset ‘ RB Size ‘ RB offset

(dBm)

‘ Measured Power  Tune up Power

CA_41C HPUE Ant 1
Combination 20MHz+20MHz (100RB+100RB)
PCC | scc

RB Size RBoffset  RB Size RB offset (dBm)

(dBm)

‘ Measured Power ~ Tune up Power

CA_41C HPUE Ant 4
Combination 20MHz+20MHz (100RB+100RB)
PCC \ scc

RB offset ‘ RB Size ‘ RB offset

RB Size ‘ (dBm)

(dBm)

‘ Measured Power  Tune up Power

CA_41C HPUE Ant 8
Combination 20MHz+20MHz (100RB+100RB)
PCC SCC

RB offset ‘ RB Size ‘ RB offset

RB Size ‘ (dBm)

(dBm)

‘ Measured Power ~ Tune up Power
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41055

41490

[DSI2 Power]

PCC Channel

39750
40185
40620
41055
41490

PCC Channel

39750
40185
40620
41055
41490

PCC Channel

39750
40185
40620
41055
41490

[DSI3 Power]

PCC Channel

39750
40185
40620
41055
41490

PCC Channel

39750
40185
40620
41055
41490

PCC Channel

26.41

27.00

99

26.43

27.00

CA_41C HPUE Ant 1
Combination 20MHz+20MHz (100RB+100RB)
SCC Channel Modulation : :
RB Size RB offset ‘ RB Size ‘
39948 QPSK

PCC ! scc

RB offset

‘ Measured Power
‘ (dBm)

Tune up Power
(dBm)

40383 QPSK

40818 QPSK

41253 QPSK

41292 QPSK

CA_41C HPUE Ant 4
Combination 20MHz+20MHz (100RB+100RB)

SCC Channel Modulation

39948 QPSK

RBSize | RBoffset | RBSize |

PCC \ scc

RB offset

‘ Measured Power
‘ (dBm)

Tune up Power
(dBm)

40383 | QPSK |

40818 QPSK

41253 QPSK

41292 | QPSK |
CA_41C HPUE Ant 8

Combination 20MHz+20MHz (100RB+100RB)

PCC !

39948

CC

S
SCC Channel Modulation - -
RB Size RB offset ‘ RB Size
1

RB offset

‘ Measured Power
‘ (dBm)

Tune up Power
(dBm)

40383 QPSK

40818 QPSK

41253 QPSK

1
1
1
1

41292 QPSK

CA_41C HPUE Ant 1
Combination 20MHz+20MHz (100RB+100RB)

SCC Channel Modulation

39948 QPSK

RBSize | RBoffset | RBSize |

PCC | scc

RB offset

‘ Measured Power
‘ (dBm)

Tune up Power
(dBm)

40383 QPSK

41253 QPSK

40818 | QPSK |

41292 | QPSK |
CA_41C HPUE Ant 4

Combination 20MHz+20MHz (LOORB+100RB)

SCC Channel Modulation

RB Size RBoffset = RBSize |
39948 QPSK

PCC \ scc

RB offset

‘ Measured Power
‘ (dBm)

Tune up Power
(dBm)

40383 QPSK

40818 QPSK

41253 QPSK

41292 QPSK

CA_41C HPUE Ant 8
Combination 20MHz+20MHz (100RB+100RB)

SCC Channel Modulation : -
RB Size RBoffset = RBSize |

PCC \ scc

RB offset

‘ Measured Power
‘ (dBm)

Tune up Power
(dBm)
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[DSI6 Power]

PCC Channel

39750
40185
40620
41055
41490

1 99 1 0 26.01 27.00
1 99 1 0 25.98 27.00
1 99 1 0 26.11 27.00
1 99 1 0 26.03 27.00
1 0 1 99 26.05 27.00

CA_41C HPUE Ant 1

Combination 20MHz+20MHz (100RB+100RB)

SCC Channel
39948

Modulation ‘
QPSK

SCC
RB Size |

PCC \

RB Size | RBoffset | RB offset |

| Measured Power

[CED)

Tune up Power

(dBm)

40383 QPSK

40818 QPSK

41253 QPSK

41292 QPSK

CA_41C HPUE Ant 4

Combination 20MHz+20MHz (100RB+100RB)

Tune up Power

PCC Channel

39750
40185
40620
41055
41490

PCC Channel

39750
40185
40620
41055
41490

[DSI7 Power]

PCC Channel

39750
40185
40620
41055
41490

PCC Channel

39750
40185
40620
41055
41490

PCC Channel

39750
40185
40620
41055
41490

SCC Channel
39948 \ QPSK

Modulation

RB Size

PCC | scc
RB offset

| RB Size

RB offset |

| Measured Power

(dBm)

(dBm)

40383 | QPSK

40818 QPSK

41253 | QPSK

41292 QPSK

CA_41C HPUE Ant 8

Combination 20MHz+20MHz (100RB+100RB)

SCC Channel Modulation
39948 | QPSK

PCC
RB Size |

SCC
RB Size |

RB offset | RB offset |

| Measured Power

(dBm)

Tune up Power

(dBm)

40383 QPSK

CA_41CHPUE Ant 1

Combination 20MHz+20MHz (100RB+100RB)

SCC Channel Modulation

30048 | QPSK

PCC \ scc

RB Size RB offset ‘ RB Size ‘ RB offset ‘

(dBm)

(dBm)

‘ Measured Power  Tune up Power

40383 | QPSK

40818 | QPSK

41253 QPSK

41292 | QPSK |

CA_41C HPUE Ant 4

Combination 20MHz+20MHz (100RB+100RB)

SCC Channel Modulation

39948 QPSK

PCC |
RB offset ‘ RB Size

SCC

RB Size RB offset

(dBm)

(dBm)

‘ Measured Power  Tune up Power

40383 QPSK

40818 QPSK

41253 QPSK

41292 QPSK

CA_41C HPUE Ant 8

Combination 20MHz+20MHz (100RB+100RB)

SCC Channel Modulation

39948
40383
40818
41253
41292

QPSK
QPSK
QPSK
QPSK
QPSK

PCC \ scc

RB Size RBoffset | RBSize | RBoffset

(dBm)

(dBm)

‘ Measured Power  Tune up Power
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