| |
)

CETECOM

CETECOM ICT Services
consulting - testing - certification »>»

Annex F LTE CA data

e (( DAKKS
Appendix to Test Report No.: 1-6965/13-14-02 e

Deutsche

Akkreditierungsstelle
D-PL-12076-01-01

Testing Laboratory

CETECOM ICT Services GmbH
Untertlirkheimer StraRe 6 — 10
66117 Saarbriicken/Germany
Phone: +49681598-0

Fax: +49 681 5 98 - 9075
Internet:  http://www.cetecom.com
e-mail: ict@cetecom.com

Accredited Test Laboratory:

The testing laboratory (area of testing) is accredited
according to DIN EN ISO/IEC 17025 (2005) by the
Deutsche Akkreditierungsstelle GmbH (DAKKS)

The accreditation is valid for the scope of testing
procedures as stated in the accreditation certificate with
the registration number: D-PL-12076-01-01

Annex F presents the measurement setup for LTE Carrier
Aggregation conducted measurements and detailed test results as
they were provided by the customer.
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1.1 Description of measurement

Measurement setup for output power measurement

Anritsu MT8820CRadio Communication Analyzer
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Anritsu MT8820CRadio Communication Analyzer Agilent PXA N9030A Signal Analyzer
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1.2 LTE - Carrier Aggregation B4

Output Power
(conducted_CA)

Output Power

(Conducted_Non-

CA) Deviaton
Average | Average Average | Average M(eI[&72NNe7Y)
Output | Output Output | Output [dB]
BW ,;?2332;:::9 REE)slgtélr(ce Power | Power |SCC setting| Power | Power
[MHZz] [MHZ] allocation [dBm] [dBm] (band 13) [dBm] [dBm]
QPSK | 16-QAM QPSK | 16-QAM (e[S éfM

19975/ o 10 MHz BW
1712 5 100% RB 22.1 21.0 100% RB 222 21.1 0.1 0.1
20175/ 0 10 MHz BW

5 17325 100% RB 21.7 20.8 100% RB 21.8 20.8 0.1 0.0
20375/ 0 10 MHz BW
1752 5 100% RB 22.0 21.0 100% RB 22.1 21.2 0.1 0.2
20000 / 0 10 MHz BW
1715.0 100% RB 22.1 21.1 100% RB 22.2 21.1 0.1 0.0
20175/ 10 MHz BW

10 0
1732 5 100% RB 21.8 20.8 100% RB 21.8 20.9 0.0 0.1
20350/ 0 10 MHz BW
1750.0 100% RB 22.1 20.9 100% RB 22.1 21.1 0.0 0.2

Table 1: Results for LTE B4 default power.

Output Power
(conducted_CA)

Output Power

(Conducted_Non-

CA) _ Deviaton
Average | Average Average | Average N{IJ[6Z\ENe7Y)
Output | Output Output | Output [dB]
BW gggﬂgﬁg Rebslglélr(ce Power | Power |SCC setting| Power | Power
[MHz] [MHZ] allocation |_[4BmI [dBm] (band 13) | [dBm] [dBm] [
QPSK | 16-QAM QPSK | 16-QAM Tjii?'éfM
19975/ o 10 MHz BW
17125 | 100%RB | 13.0 13.1 100% RB 12.5 12.6 .05 | -05
20175/ 10 MHz BW
5 17305 | 100%RB | 13.0 1380 | Soome | 125 125 | 05 | 05
20375/ 10 MHz BW
1752 5 100% RB 13.1 131 100% RB 12.6 12.6 -0.5 -0.5
20000/ 10 MHz BW
1715.0 100% RB 13.2 13.2 100% RB 12.7 12.7 -0.5 -0.5
20175/ 10 MHz BW
10 17325 | 100%RB | 132 13.0 100% RB 12.7 125 0.5 | -05
20350/ 10 MHz BW
1750.0 100% RB 13.3 13.2 100% RB 12.8 12.7 -0.5 -0.5

Table 2: Results for LTE B4 back off power.
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1.3 LTE Carrier Aggregation B4 spectrums

AALGNOFF | 12:20:15PM Mar21, 2014
Avg Type: RMS

PNO: Fast L, 17ig:FreeRun
IFGain:High #Atten: 0 dB

Ref -20.00 dBm

VBW 100 kHz*

MKR MODE| TRC| 5CL FUNCTION HJNE]IDN\MDTH FUNCTION VALUE &

W N [1[f] "1115GHz 6338dEm

-

| Y

PCC: B4 5MHz Low channel
SCC: B13 10MHz

500 AC SENSE:INT J\ALIGN OFF 12:21:06 PM Mar 21, 2014

T RE

RBW 1.0 MHz Avg Type: RMS TRACE

PNO: Fast () Trig: Free Run TYPE
IFGain:High #Atten: 0 dB

Ref -20.00 dBm

VBW 100 kHz*

MKR WMODE| TRC| SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE A

1 N[ 25 GHz 54 83dBm| [ [ ]

e e

A _--—__ b

PCC: B4 5MHz Middle channel
SCC: B13 10MHz
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( RF 509 AC SENSE:INT ANALIGN OFF

RBW 1.0 MHz Avg Type: RMS
PNO: Fast () Trig: Free Run

IFGain:High #Atten: 0 dB

Ref -20.00 dBm

#Res BW 1.0 MHz VBW 100 kHz*

MKR MODE| TRC) SCL ¥ ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE A

PCC: B4 5MHz High channel
SCC: B13 10MHz

NALIGN OFF
Avg Type: RMS
PNO: Fast (y.) Trig: Free Run
IFGain:High #Atten: 0 dB

VBW 100 kHz*

MKR MODE TRC| 5CL ® ¥ FUNCTION FUNCTION WIDTH FUNCTION VALUE A

PCC: B4 10MHz Low channel
SCC: B13 10MHz
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MALIGN OFF
Avg Type: RMS

SENSEIINT | 12:23:39PM Mar21, 2014

PNO: Fast () Trig: Free Run
IFGain:High #Atten: 0 dB

Ref -20.00 dBm

#Res BW 1.0 MHz VBW 100 kHz*

MKR MODE TRC SEL FUNCTION th‘T\DNWDTH FUNCTIONVALUE &

: Il-—

.+ S A
¢

PCC: B4 10MHz Middle channel
SCC: B13 10MHz

NALIGN OFF 12:24:22 PM Mar 21, 2014
Avg Type: RMS

PNO: Fast () Trig: Free Run
IFGain:High #Atten: 0 dB

Ref -20.00 dBm

VBW 100 kHz*

MKR MODE TRC SEL FUHET\DN th'IIDNWDTH FUNCTION VALUE A

Il-—

N S

<

PCC: B4 10MHz High channel
SCC: B13 10MHz
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1.4 LTE - Carrier Aggregation B13

Output Power
Output Power
Conducted_Non-
(conducted_CA) ( =
CA) Deviaton
Average | Average Average | Average M(eI[&72NNe7Y)
Output | Output Output | Output [dB]
BW F?Zgzgﬁlcg REE)slgtélr(ce Power Power |SCC setting | Power Power
[MHZz]

[MHz] | allocation | [9B™M] | [dBm] | (band 13) | [dBm]

[dBm]

QPSK | 16-QAM QPSK | 16-0AM (el A

23230/782 | 100% RB

QAM
5 MHz BW
21.9 21.0 100% RB 22.3 21.3 04 0.3
10
10 MHz BW
0,
23230/782 | 100% RB 21.9 21.0 100% RB 22.3 21.3 0.4 0.3
Table 3: Results for LTE B13 default power.
Output Power
OUIZUE FeritEr (Conducted_Non-
(conducted_CA) CA) :
) Deviaton
Average | Average Average | Average M(IeJ[e7\Ne72Y)
Output | Output Output | Output [dB]
BW F?ZZEZEIC; Rebslgtélr(ce Power Power |SCC setting | Power Power
[MHZ] [MHz] allocation [dBm] [dBm] (band 13) [dBm] [dBm]
QPSK | 16-QAM QPSK | 16-QAM [HeIIS4 QlABM
5 MHz BW
0
23230/782 | 100% RB 18.9 19.0 100% RB 19.1 19.1 0.2 0.1
10
10 MHz BW
0
23230/782 | 100% RB 18.9 19.0 100% RB 19.1 19.1 0.2 0.1
Table 4: Results for LTE B13 back off power.
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1.5 LTE Carrier Aggregation B13 spectrums

508 AC SENSE:INT \ALIGN OFF 12:15:53PM Marzl 2014
Avg Type: RMS z

PNO: Fast () Trig: Free Run
IFGain:High #Atten: 0 dB

Ref -20.00 dBm

VBW 100 kHz*

MKR WMODE| TRC) SCL FUNCTION FUNCTION WIDTH FUNCTIONVALUE A

1 IEERE 751 O MHz -60 13dBm| | [ ]

-

|
<

PCC: B13 10MHz Middle channel
SCC: B4 5MHz

SENSE:INT INALIGH OFF
Avg Type: RMS
PNO: Fast () Trig: Free Run
IFGain:High #Atten: 0 dB

Ref -20.00 dBm

VBW 100 kHz*

MKR WODE TRC SCL FUNCTION FUNCTION WIDTH FUNCTION VALUE &

1 IIIII- 751 0 MHz 57 02 dBm

21325 GHz| 54,40 dB -
N A A R R
b

PCC: B13 10MHz Middle channel
SCC: B4 10MHz
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1.6 Test Equipment

. . Last Next
Equipment Type Manufact. Serial No. Calibration Calibration
Eﬁg;;zgfmm“”'ca“o” MT8820C Anritsu 6.201E+09 | 04.2014 03.2015
Signal Analyzer N9030A Agilent MY51380404 | 07.26.2013 07.26.2014
DC Power Supply E3632A Agilent MY52470209 | n.a n.a

Power Splitter ZN2PD2-50-S+ | Mini-Circuits | 60400627 n.a n.a

Power Divider 6005180 KRYTAR 100778 n.a n.a
Directional Coupler 4226-20 narda 3473 n.a n.a

1.7 Device under test

The measurements were performed with following sample:

HW: A (AP1)
CB No.: CB5126DPGG
IMEI: 000440245-224394-6
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