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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 TDD Power class 3>
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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,
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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
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the PCC tab, then set “SIM Model Number” and select max power;

Phonel DL Channel TPC Pattern Input Level Meodulation Analysis @ MO

ch dBm

OperationBand  Channel Bandwidth  Qutput L

dBm

scc1 SCC3

© *x Q

D Authentication

scc2 Measurement Signaling UE Power:

Screel
Numeric _ Main Screen

Occupied Bandwidth Spectrum Emissi

Fundamental
SIM Model Number
Aulnenucauon
Authentication Algorithm

Authentication Key K Adjacent Channel Power In-Band Em

Measurement

Fundamental

Test
Parameter

Band
Definition

External
Le

Config

DUT

PCC

Common

Physical
Channel

Measurement

Fundamental
Measurement

Test
Parameter

Band
Definition

External
Loss

System
Config

BE

Phase Error Magnitude Error

e

Throughput

e Power Control

TPC Pattern
Al +

FOwer Lontrol Uriset

p-Max

DL Channel TPC Pattern This tab is used to configure parameters o
Carrier on LTE-A.
A Blue Dot in thi

configured

Phonel Input Level ach Component

ch dBm
Qutput Level

dBm

ab indicates that the compenent carrier is

Operation Band Channel Bandwidth

SCC1  sCC2  sca3 Measurement UE Power : 21.3 dBm

© f’ * Q @ Fundamental ) Numeric
@ Frequency
0 Level
0 Signal

& uLrMC

UL Allocation Mo

Signaling
Main Screen
Fundamental
Q Power Measurement
cre
Total

Numeric

Tag

Power
Measurement

RB Pos.
Number of RB
Starting RB
Max UL Throughput
kbps

MCS Index

640Q

© DLRMC
© o

7. The DLCA test method is similar to intra-band ULCA.
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Appendix

UL CA Power

Tune up Power
(dBm)

1 0 Full Power

1 0 0 0 1 0 Full Power 23.12 24.50
1 0 0 0 1 0 Full Power 22.97 24.50
1 0 0 0 1 0 DSI5 23.18 24.50
1 0 0 0 1 0 DSI5 23.12 24.50
1 0 0 0 1 0 DSI5 22.97 24.50
1 0 0 0 1 0 DSI6 23.18 2450
1 0 0 0 1 0 DSI6 23.12 24.50
1 0 0 0 1 0 DSl6 2297 2450
1 0 0 0 1 0 DSI7 23.18 2450
1 0 0 0 1 0 DSI7 23.12 24.50
1 0 0 0 1 0 DSI7 22.97 24.50
1 0 0 0 1 0 DSI8 23.18 24.50
1 0 0 0 1 0 DSI8 23.12 24.50
1 0 0 0 1 0 DSI8 2297 2450
1 0 0 0 1 0 DSI9 2275 24.00
1 0 0 0 1 0 DSI9 22.61 24.00
1 0 0 0 1 0 DSI9 22.67 24.00
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Tune up Power
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1 0 0 0 1 0 Full Power

1 0 0 0 1 0 Full Power 23.55 24.50
1 0 0 0 1 0 DSI5 17.80 18.50
1 0 0 0 1 0 DSI5 17.66 18.50
1 0 0 0 1 0 DSI5 17.72 18.50
1 0 0 0 1 0 DSI6 16.83 17.50
1 0 0 0 1 0 DSI6 16.70 17.50
1 0 0 0 1 0 DsI6 16.75 17.50
1 0 0 0 1 0 DsI7 23.68 24.50
1 0 0 0 1 0 DSI7 23.59 24.50
1 0 0 0 1 0 DSI7 23.55 24.50
1 0 0 0 1 0 DslI8 22.88 23.50
1 0 0 0 1 0 DSI8 22.75 23.50
1 0 0 0 1 0 DsI8 22.79 23.50
1 0 0 0 1 0 DSI9 20.35 21.00
1 0 0 0 1 0 DSI9 20.25 21.00
1 0 0 0 1 0 DSI9 20.27 21.00
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Tune up Power
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1 0 0 0 1 0 Full Power .

1 0 0 0 1 0 Full Power 23.69 24.50
1 0 0 0 1 0 DSI5 18.56 19.00
1 0 0 0 1 0 DSI5 18.44 19.00
1 0 0 0 1 0 DSI5 18.40 19.00
1 0 0 0 1 0 DSI6 18.13 18.50
1 0 0 0 1 0 Dsle 18.05 18.50
1 0 0 0 1 0 DSI6 18.08 18.50
1 0 0 0 1 0 DSI7 22.62 23.00
1 0 0 0 1 0 DSI7 22.54 23.00
1 0 0 0 1 0 DSI7 22.57 23.00
1 0 0 0 1 0 DsI8 21.57 22.00
1 0 0 0 1 0 DSI8 21.50 22.00
1 0 0 0 1 0 DsI8 21.48 22.00
1 0 0 0 1 0 DSI9 20.36 21.00
1 0 0 0 1 0 DSI9 20.25 21.00
1 0 0 0 1 0 DSI9 20.21 21.00
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Combination 20MHz+20MHz (100RB+100RB)
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1 1 0 Full Power

1 0 [} 0 1 [} Full Power 2322 24.50
1 [} 0 [} 1 0 Full Power 23.19 24.50
1 0 [} 0 1 [} Full Power 23.12 24.50
1 0 0 0 1 0 Full Power 23.20 24.50
1 0 0 0 1 0 DsI5 23.45 24.50
1 0 0 0 1 0 Dsls 2322 24.50
1 0 0 0 1 0 DSI5 23.19 2450
1 0 0 0 1 0 Dsls 23.12 24.50
1 0 0 0 1 0 Dsls 23.20 24.50
1 0 0 0 1 0 DSl6 2345 24.50
1 0 0 0 1 0 Dsl6 2322 24.50
1 0 0 0 1 0 DSl 23.19 24.50
1 0 0 0 1 0 DSI6 23.12 2450
1 0 0 0 1 0 DSl 23.20 24.50
1 0 0 0 1 0 DSI7 2345 24.50
1 0 0 0 1 0 DSI7 2322 2450
1 0 0 0 1 0 DsI7 23.19 24.50
1 0 0 0 1 0 DsI7 23.12 24.50
1 0 0 0 1 0 DSI7 23.20 24.50
1 0 0 0 1 0 DsI8 23.45 24.50
1 0 0 0 1 0 Dsi8 2322 24.50
1 0 0 0 1 0 DSi8 23.19 2450
1 0 0 0 1 0 Dsi8 23.12 24.50
1 0 0 0 1 0 DsI8 23.20 24.50
1 0 0 0 1 0 DsI9 22.84 24.00
1 0 0 0 1 0 DsI9 2278 24.00
1 0 0 0 1 0 DsI9 22.69 24.00
1 0 0 0 1 0 Dsl9 2291 24.00
1 0 0 0 1 0 DsI9 22.77 24.00

CA_41C_Ant 3
Combination 20MHz+20MHz (100RB+100RB)

PCC scc Total RB Sz TATGELMPR  Measured Measured  Tune up Power

RB Size RBoffset RB Size RB offset Level (dB) ~ Power (dBm)  Power (dBm) (dBm)
1 [ Full Power
1 0 [ [ 1 [ Full Power 2352 24.50
1 [ 0 [ 1 0 Full Power 23.70 24.50
1 [ [ [ 1 0 Full Power 23.66 24.50
1 [ [ [ 1 0 Full Power 2361 24.50
1 [ [ [ 1 [ DSI5 17.86 18.50
1 0 [ [ 1 [ DSI5 17.76 18.50
1 0 [ 0 1 [ DSI5 17.63 18.50
1 0 [ [} 1 [ DSI5 17.90 18.50
1 [ 0 [ 1 0 DSI5 17.82 18.50
1 [ 0 0 1 0 DSI6 16.85 17.50
1 [ [ [ 1 [ DSI6 16.75 17.50
1 0 [ [} 1 [ DSI6 16.83 17.50
1 ] 0 [ 1 0 DSI6 16.91 17.50
1 0 [ [ 1 0 DSI6 16.70 17.50
1 [ [ [ 1 0 DSI7 23.80 24.50
1 [ [ [ 1 [ DSI7 23.52 24.50
1 0 0 [ 1 0 DSI7 23.70 24.50
1 0 [ [ 1 0 DSI7 23.66 24.50
1 0 [ [ 1 0 DSI7 2361 24.50
1 0 [ [ 1 [ DSI8 23.08 23.50
1 0 [ 0 1 [ DSI8 2310 23.50
1 0 0 [ 1 0 DSI8 23.06 23.50
1 [ [ [ 1 [ DSI8 23.01 23.50
1 [ [ [ 1 [ DSI8 22,98 23.50
1 0 0 0 1 0 DSI9 2048 21.00
1 [ [ 0 1 [ DSI9 20.31 21.00
1 0 [ 0 1 [ DSI9 20.26 21.00
1 [ 0 [ 1 0 DSI9 20,52 21.00
1 0 [ 0 1 0 DSI9 20.42 21.00
CA_41C_Ant 4
Combination 20MHz+20MHz (100RB+100RB)

PCC scc Total RB Size TAGELMPR  Measured Measured  Tune up Power
RBSize RBoffset RBSize RBoffset Level (dB) ~ Power (dBm)  Power (dBm) (CE)
1 [ Full Power 23.80 24.50
[ 1 0 Full Power 23,66 24.50
[ 1 [ Full Power 23,65 24.50
[ 1 [ Full Power 23.74 24.50
[ 1 0 Full Power 23.60 24.50
[ 1 [ DSI5 18.58 19.00
[ 1 0 DSI5 18.50 19.00
[ 1 [ DSI5 18.42 19.00
[ 1 0 DSI5 18.61 19.00
0 1 0 DSI5 18.39 19.00
0 1 [ DSI6 18.09 18.50
[ 1 0 DSI6 17.95 18.50
[ 1 [ DSI6 17.98 18.50
[ 1 0 DSI6 18.15 18.50
0 1 0 DSI6 17.90 18.50
0 1 [ DSI7 22,62 23.00
[ 1 [ DSI7 22.70 23.00
[ 1 [ DSI7 22.50 23.00
[ 1 [ DSI7 2258 23.00
0 1 0 DSI7 22.47 23.00
[ 1 [ DSI8 21.60 22.00
0 1 0 DSI8 21.65 22.00
0 1 [ DSI8 21.46 22.00
[ 1 [ DSI8 20.58 22.00
0 1 0 DSI8 21.43 22.00
0 1 [ DSI9 20.35 21.00
[ 1 [ DSI9 20.33 21.00
[ 1 [ DSI9 20.31 21.00
[ 1 0 DSI9 20.31 21.00
0 1 0 DSI9 20.40 21.00
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Appendix Report No. : FA490417

DL power

SPORTON LAB.

Full Power

2cc

Configure

Inter-Band

Non-
Contiguous

Intra-Band

Contiguous

Configure

Inter-Bal

Non-
Contiauous

Contiguous

Intra-Band

cA PCC Sscc Power
°°"(rggc”§)“°" LTE Band (r\a‘r{qu) U(I;\/Ii::;l‘ UL Channel|  Mod. ure | YRB I TE Band (,\%VZ) D('RA':‘;" DL Channel 'I\',)\</.|g‘o\(:/:r 1\',:./1(3)032
(dBm) (dBm)
CA_SATA Band 5 10 829 20450 | QPsk 1 [) Band 7 20 2655 3100 24.06 2420
CA_2A-48A Band 2 20 1880 18900 | QPSK 1 ) Band 48 20 3690 56640 23.40 23.55
CA_4A-48A Band 4 20 17325 | 20175 | QPSK 1 ) Band 48 20 3690 56640 2331 2341
CA_5A-48A Band 5 10 829 20450 | QPsk 1 [) Band 48 20 3690 56640 24.02 2420
CA_26A-41A Band 26 15 8315 26865 | QPSK 1 [) Band 41 20 2506 39750 24.07 2421
CA_2ATA Band 2 20 1880 18900 | QPSK 1 ) Band 7 20 265500 | 3100 23.35 23.55
CA_2A-17A Band 17 10 710 2379 | aPsk 1 [) Band 2 10 1960.00 900 2401 2411
CA_4A17A Band 17 10 710 2379 | aPsk 1 ) Band 4 10 213250 | 2175 23.94 2411
CA_TATA Band 7 20 2535 21100 | aPsk 1 [) Band 7 20 2680 3350 23.94 2410
CA_41A-41A Band 41 20 2593 40620 | aPsk 1 [) Band 41 20 2506 39750 23.96 2413
CA_48A-48A Band 48 20 3560 55340 | QPSK 1 ) Band 48 20 3660 56340 24.18 2426
CA 668 Band 66 10 17501 | 132373 | QPsK 1 [) Band 66 10 2160 66936 23.26 23.45
CA_38C Band 38 20 2580 37850 | QPSK 1 ) Band 38 20 25998 | 38048 2373 2383
CA_48C Band 48 20 3560 55340 | QPSK 1 ) Band 48 20 35798 | 55538 24.09 24.26
cA PCC scc1 scc2 Power
Con{é’géa)mn LTE Band (r\a‘r{qu) U(I;\/Ii::;l‘ UL Channel|  Mod. uere | URB i TE Band (,\%VZ) D('RA':‘;" DL Channel | LTE Band (,\%"Z) D('RA':;" DL Channel 1\',:}2‘032 1\',:./1(3)032
(dBm) (dBm)
CA_7C-66A Band 7 20 2535 21100 | aPsk 1 [) Band 7 20 26748 3208 | Band66 20 2155 66886 23.95 2410
CA_5ATC Band 5 10 829 20450 | aPsk 1 ) Band 7 20 2655 3100 | Band7 20 26748 3298 2410 2420
CA_4ATC Band 4 20 17325 | 20175 | QPSK 1 [) Band 7 20 2655 3100 | Band7 20 26748 3298 23.27 2341
CA_2A2A-4A Band 2 20 1880 18900 | QPSK 1 [) Band 2 5 1932.5 625 Band 4 10 21325 2175 23.40 23.55
CA_2A-2A-5A Band 2 20 1880 18900 | QPSK 1 [) Band 2 5 19325 625 Band 5 10 8815 2525 23.46 23.55
CA_2A-2A-66A Band 2 20 1880 18900 | QPSK 1 [) Band 2 5 1932.5 625 | Band66 20 2155 66886 23.43 23.55
CA_2A-4A-4A Band 2 20 1880 18900 | QPSK 1 [) Band 4 20 21325 2175 | Band4 5 21525 2375 23.44 2355
CA_2A-4A5A Band 2 20 1880 18900 | QPSK 1 ) Band 4 20 21325 2175 | Band5 10 8815 2525 23.47 23.55
CA_2A-66C Band 2 20 1880 18900 | QPSK 1 [) Band 66 20 2155 66886 | Band 66 20 21748 | 67084 23.44 2355
CA_4A4A5A Band 4 20 17325 | 20175 | QPsK 1 [) Band 4 5 21525 2375 | Band5 10 8815 2525 23.22 23.41
CA_5A-66A-66A Band 5 10 829 20450 | QPsk 1 ) Band 66 20 2120 66536 | Band 66 20 2190 67236 24.00 2420
CA_48A-66A-66A Band 48 20 3560 55340 | QPSK 1 [) Band 66 20 2120 66536 | Band 66 20 2190 67236 24.08 24.26
CA_12A-66A-66A Band 12 10 7075 23095 | QPsK 1 [) Band 66 20 2120 66536 | Band 66 20 2190 67236 2411 2417
CA_12A-66C Band 12 10 7075 23095 | QPSK 1 [) Band 66 20 2155 66886 | Band 66 20 21748 | 67084 24.09 2417
CA_2A-12A-66A Band 2 20 1880 18900 | QPSK 1 [) Band 12 10 7375 5095 | Band66 20 2155 66886 2341 23.55
CA_2A4A-12A Band 2 20 1880 18900 | QPSK 1 [) Band 4 20 21325 2175 | Band 12 10 7375 5095 23.35 23.55
CA_2C-66A Band 2 20 1870.1 18801 QPsK 1 [) Band 2 20 1969.9 999 | Band66 20 2155 66886 23.44 2355
CA_4A4A-12A Band 4 20 17325 | 20175 | QPsK 1 ) Band 4 5 21525 2375 | Band 12 10 7375 5095 23.28 23.41
CA_2A-5A-66A Band 2 20 1880 18900 | QPSK 1 ) Band 5 10 8815 2525 | Band66 20 2155 66886 23.48 23.55
CA_7A-66A-66A Band 7 20 2535 21100 | aPsk 1 [) Band 66 20 2120 66536 | Band 66 20 2190 67236 24.02 24.10
CA_41A-41C Band 41 20 25495 | 40185 | QPSK 1 [) Band 41 20 26602 | 41202 | Band41 20 2680 41290 24.02 2413
CA_41D Band 41 20 25495 | 40185 | QPsK 1 ) Band 41 20 26404 | 41094 | Band41 20 26602 | 41202 24.06 2413
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