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Radio measurements on RUS 01 B2 1900 MHz radio equipment with

FCC ID: TABCKRC11866-1 and IC: 287AB-CS118661
(8 appendices)

Test object

Product name: RUS 01 B2
Product number: KRC 118 66/1, R2H

Summary

See appendix 1 for general information and appendix 8 for external photos.

Standard Compliant | Appendix
FCC CFR 47 / 1IC RSS-133 ISSUE 6

2.1046 / RSS-133 6.4  RF power output Yes 2
2.1049 / RSS-Gen 4.6.1 Occupied bandwidth Yes 3
2.1051 /RSS-1336.5 Band edge Yes 4
2.1051 /RSS-136 6.5  Spurious emission at antenna terminals Yes 5
2.1053 / RSS-136 6.5  Field strength of spurious radiation Yes 6
2.1055/RSS-133 6.3 Frequency stability Yes 7

Note: Above RSS-133 items are given as cross-reference only. Measurements were performed
according to ANSI procedures referenced by FCC and covered by SP’s accreditation.
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Appendix 1

Description of the test object

Equipment:

Operating bands:

Antenna ports:

RF configurations:

Nominal output power
per antenna port:

Antenna:

LTE
Modulations:

Channel bandwidth:
Nominal supply voltage:

Purpose of test

The purpose of the tests is to verify compliance to the performance characteristics specified in

Radio equipment RUS 01 B2
Product number KRC 118 66/1
FCC ID: TASBCKRC11866-1
IC: 287AB-CS118661

IC MODEL NO: CS118661

TX:1930 - 1990 MHz
RX: 1850 - 1910 MHz

1 TX/RX port
1 RX port

Single carrier, multi carrier, TX diversity and MIMO 2x2

Total power: 1x 47.8 dBm, (60 W), 2x 44.7 dBm (2x 30 W)
Total number of carriers: 2

No dedicated antenna, handled during licensing

QPSK, 16QAM and 64QAM
1.4 MHz, 3 MHz, 5 MHz, 10 MHz, 15 MHz and 20 MHz

-48VDC

applicable items of FCC CFR 47 and Industry Canada RSS-133 and RSS-Gen.

SP Technical Research Institute of Sweden
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Operation modes during measurements
LTE Single RAT, MIMO mode

LTE measurements were performed with the test object transmitting test models as defined in
3GPP TS 36.141. Test model E-TM1.1 represent QPSK modulation, test model E-TM3.2
represent 16QAM modulation and test model E-TM3.1 represent 64QAM modulation.

The settings below were deemed representative for all traffic scenarios when settings with
different modulations, channel bandwidths, number of carriers and RF configurations has been
tested to find the worst case setting. All measurements were performed with the test object
configured for maximum transmit power. The settings below were used for all measurements
if not otherwise noted.

LTE MIMO mode 1- carrier
E-TM1.1
Channel bandwidth 1.4 MHz.

LTE MIMO mode 2- carriers
E-TM1.1
Channel bandwidth 1.4 MHz.

Conducted measurements

The test object was hosted in a RBS 6201 powered with -48 VDC. Additional connections are
documented in the set-up drawings below.

All measurements were performed on test object 1 (described in the Test setup diagram),
running in primary mode.

Radiated measurements

The test object was tested stand-alone. It was powered with -48 VDC. RF A port was terminated
into 50 ohm.

eferences

Measurements were done according to relevant parts of the following standards:
ANSI 63.4-2009

ANSI/TIA/EIA-603-C-2004

CFR 47 part 2, October 1%, 2013

CFR 47 part 24, October 1%, 2013

3GPP TS 36.141, version 11.4.0

RSS-Gen Issue 3

RSS-133 Issue 6

SP Technical Research Institute of Sweden
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Measurement equipment

Calibration Due | SP number

Test site Tesla 2017-01 503 881
R&S FSIQ 40 2014-07 503 738
R&S ESIB 26 2014-07 503 292
R&S FSQ 40 2014-07 504 143
Control computer with - 503 899
R&S software EMC32 version 8.52.0

High pass filter 2015-01 BX40074
High pass filter 2014-07 901 501
High pass filter 2014-07 901 502
High pass filter 2014-07 504 199
High pass filter 2014-09 901 373
High pass filter 2014-09 503 739
High pass filter 2014-07 503 740
RF attenuator 2014-07 504 159
RF attenuator 2014-07 900 233
RF attenuator 2014-07 900 691
RF attenuator 2014-07 901 384
RF attenuator 2014-11 901 508
Chase Bilog Antenna CBL 6111A 2014-10 503 182
EMCO Horn Antenna 3115 2015-09 502 175
Std.gain horn FLANN model 20240-20 - 503 674
pHComp Nordic, Low Noise Amplifier 2014-04 901 545
Miteq Low Noise Amplifier 2014-09 503 285
Schwartzbeck preamplifier BBV 9742 2014-04 504 085
Temperature and humidity meter, Testo 635 2015-03 504 203
Temperature and humidity meter, Testo 625 2014-06 504 188
Temperature Chamber 2015-03 503 360
Multimeter Fluke 87 2014-08 502 190

SP Technical Research Institute of Sweden
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Uncertainties

Measurement and test instrument uncertainties are described in the quality assurance
documentation ”SP-QD 10885”. The uncertainties are calculated with a coverage factor k=2
(95% level of confidence).

Compliance evaluation is based on a shared risk principle with respect to the measurement
uncertainty.

Reservation

The test results in this report apply only to the particular test object as declared in the report.

Delivery of test object

The test object was delivered 2013-09-27 and 2014-03-28..
Manufacturer’s representative

Christer Gustavsson, Ericsson AB.

Test engineers

Andreas Johnson, Tomas Isbring, Maulo Rivera, Kexin Chen, Tomas Lennhager, Jérgen
Wassholm and Rolf Kiihn SP.

Test participant

None.

SP Technical Research Institute of Sweden
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Test frequencies used for conducted and radiated measurements

MIMO, single carrier TX test frequencies

EARFCN | Frequency | Symbolic | Comment

Downlink | [MHz] name
607 1930.7 B TX bottom frequency in 1.4 MHz BW configuration
615 1931.5 B TX bottom frequency in 3 MHz BW configuration
625 1932.5 B TX bottom frequency in 5 MHz BW configuration
650 1935.0 B TX bottom frequency in 10 MHz BW configuration.
675 1937.5 B TX bottom frequency in 15 MHz BW configuration.
700 1940.0 B TX bottom frequency in 20 MHz BW configuration.
900 1960.0 M TX band mid frequency all BW configurations
1100 1980.0 T TX top frequency in 20 MHz BW configuration.
1125 1982.5 T TX top frequency in 15 MHz BW configuration.
1150 1985.0 T TX top frequency in 10 MHz BW configuration.
1175 1987.5 T TX top frequency in 5 MHz BW configuration
1185 1988.5 T TX top frequency in 3 MHz BW configuration
1193 1989.3 T TX top frequency in 1.4 MHz BW configuration

MIMO, multi carrier TX test frequencies

EARFCN | Frequency | Symbolic | Comment

Downlink [MHz] name
607 1930.7 B2 TX bottom frequency in 1.4 MHz BW configuration
657 1935.7 2 carriers.
615 19315 B3 TX bottom frequency in 3 MHz BW configuration 2
665 1936.5 carriers.
607 1930.7 B2im1 TX bottom frequency in 1.4 MHz BW configuration
621 1932.1 2 carriers.
700 1940.0 B2im?2 TX bottom frequency in 1.4 MHz BW configuration
812 1951.2 2 carriers.
850 1955.0 M2 TX band mid frequency in 1.4 MHz BW
950 1965.0 configuration 2 carriers.
875 19575 M3 TX band mid frequency in 1.4 MHz BW
925 1962.5 configuration 2 carriers.
1193 1989.3 T2 TX bottom frequency in 1.4 MHz BW configuration
1143 1984.3 2 carriers.
1185 1988.5 T3 TX bottom frequency in 3 MHz BW configuration 2
1135 1983.5 carriers.
1193 1989.3 T2im1 TX bottom frequency in 1.4 MHz BW configuration
1179 1987.9 2 carriers.
1100 1980.0 T2im2 TX bottom frequency in 1.4 MHz BW configuration
988 1968.8 2 carriers.

All RX frequencies were configured 80 MHz below the corresponding TX frequency
according the appclicable duplex offset for the operating band.

SP Technical Research Institute of Sweden
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Test setup conducted measurements

5. RBS cabinet — 43 VDC
6. La
:)top I 4, PDU  internal -48 ¥ DC
7. Switch 3 DUSI
I TN A
LMT
GPS
A B
8. Ext GPS 4 9-
10. I
SF 10 MHz reference
| Datal Data2 | | Data 1 Data 2
1 Iﬁ;ttrumentationll_'_l L TRX TRX ({13,
1. Primary RUS 2. Secandary RUS
il
Ground

Note: Unconnected interfaces were omitted in the picture for simplicity, but are listed in the

interface table on page 7.

Test object:

software CXP 901 3268/6, rev. R54XD

FCC ID: TABCKRC11866-1 and IC: 287AB-CS118661

1. |[RUS 01 B2, KRC 118 66/1, rev. R2H, s/n: : CB4J994518, Test object: primary/ secondary
2. |RUS 01 B2, KRC 118 66/1, rev. R2H, s/n: : CB4J994533, Dummy (secondary/ primary)

For Frequency stability RUS 01 B2, KRC 118 66/1, rev. R2H, s/n: : CB4J994533 was used

Functional test equipment:

3. |DUS 4101, KDU 137 624/1, rev. R5A, s/n: D165724695

PDU 02 02, BMG 980 336/5, rev. R1F, s/n: X051445683

RBS 6201 cabinet, BAMS — 1000778792

Laptop, EliteBook 8560w, BAMS — 1001236856

Fast Ethernet switch, Netgear FS726T

o (N0~

GPS Active Antenna, KRE 101 2082/1

9. |GPS 0201, NCD 901 41/1, rev. R1D, s/n: TU8K474887

10. | Power supply, Mascot Type 719

11. | Attenuator, filter, according respective appendix

12. | SP test instrument according measurement equipment list

13. | Terminator

SP Technical Research Institute of Sweden
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Test setup radiated measurements

12 Shielded room

[
11.—10. : i i i
I
. A 2 4 2
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I
I
1
I .
! 1. Primary |} 2. Secondary
I
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: 55
i 2 =
1 = R
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g' Lantop I :rt'lfilrt . YTla
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8. Switch | | : .
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: . .E..i ......... -
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1 — ek —) ,J _____ e
: ............................ 1 Cround
Test object:
1. |[RUS 01 B2, KRC 118 66/1, rev. R2H, s/n: : CB4J994518, Test object: primary/ secondary
2. |RUS 01 B2, KRC 118 66/1, rev. R2H, s/n: : CB4J994533, Dummy (secondary/ primary)
working software CXP 901 3268/6, rev. R54XDwith
FCC ID: TABCKRC11866-1 and IC: 287AB-CS118661
Functional test equipment:
3. |DUS 4101, KDU 137 624/1, rev. R5A, s/n: D165724695
4. |RBS 6202:
PDU 02 02, BMG 980 336/5, rev. R1F, s/n: X051445683
5. | Power supply, Mascot Type 719
6. |GPS 0201, NCD 901 41/1, rev. R1D, s/n: TU8BK356428
7. | GPS Active Antenna, KRE 101 2082/1
8. | Switch Netgear FS726T
9. |Laptop, EliteBook 8560w, BAMS — 1001236856
10. | Attenuator
11. | ESI 26, SP number: 503 292, for supervision purpose only
12. | Terminator

SP Technical Research Institute of Sweden
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MRS
Interfaces: Type of port:
Power: -48 VDC DC Power
Antenna port (A), 7/16 connector, combined TX/RX Antenna
Antenna port (B), 7/16 connector, only RX Antenna
Data 1, electrical interface Signal
Data 2, electrical interface Signal
RX A Out, no cable attached RF
RX A 1/0O, no cable attached RF
RX B 1/0O, no cable attached RF
Ground wire Ground
RBS software:
Software Revision
CXP 102 051/18 R32AV

SP Technical Research Institute of Sweden
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RF power output measurements according to CFR 47 82.1046 / IC RSS-133 6.4

Date Temperature Humidity
2013-11-07 22°C+3°C 31% +5%
2013-11-08 22°C+3°C 31% +5%
2013-11-11 21°C+3°C 35% 5%
2013-11-12 21°C+3°C 35% 5%

Test set-up and procedure

The test object was connected to a signal analyzer measuring peak and RMS output power in
CDF mode. A resolution bandwidth of 50 MHz was used.

Measurement equipment SP number

Rohde & Schwarz signal analyzer FSQ40 504 143

RF attenuator 901 508

Testo 635 temperature and humidity meter 504 203

Measurement uncertainty: 1.1 dB

Results

Single carrier, MIMO

Rated output power level at RF connector 1x 47.8 dBm.

Carrier BW Symbolic [RMS dBm/ PAR dB]
[MHZ] name Primary Secondary Total power”

1.4 B 47.69/7.16 47.60/7.16 50.66
20 B 47.70/ 7.43 4765/ 7.45 50.69
1.4 M 4754/ 7.16 4757/7.16 50.57
3 M 47.70/ 7.24 4766/ 7.24 50.69
5 M 47.61/7.33 4776/ 7.33 50.70
10 M 47.50/ 7.26 47,65/ 7.26 50.59
15 M 47.53/7.28 4761/7.26 50.58
20 M 47.70/7.28 47.63/7.28 50.68
1.4 T 47.56/7.16 47.49/7.19 50.54
20 T 47.73/ 7.36 4763/ 7.36 50.69

b: Summed output power according to FCC KDB662911 Multiple transmitter output v02r01.

Note: The PAR value is the 0.1 % Peak to Average Ratio.

SP Technical Research Institute of Sweden
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MIMO mode, multicarrier
Rated output power level at RF connector 2x 44.8 dBm.
Carrier BW Symbolic [RMS dBm/ PAR dB]
[MHZ] name Primary Secondary Total power”
1.4 B2 47.32/7.12 4748/ 7.12 50.41
3 B3 47.56/ 6.88 4757/ 6.90 50.58
1.4 M3 47.51/7.07 47.44/7.09 50.49
1.4 T2 47.44/ 7.07 4741/ 7.12 50.44
3 T3 47.49/ 6.85 47.45/ 6.85 50.48

b: Summed output power according to FCC KDB662911 Multiple transmitter output v02r01.

Note: The PAR value is the 0.1 % Peak to Average Ratio.

Single carrier, MIMO

Measured output power per 1 MHz.

Carrier BW | Symbolic [RMS dBm] Total power”

[MHZ] name Primary Secondary [RMS dBm]
14 B 46.47 46.33 49.47
20 B 35.70 35.71 38.71
1.4 M 46.50 46.52 49.52
3.0 M 43.79 43.77 46.79
5.0 M 41.50 41.57 44.57
10.0 M 38.47 38.60 41.60
15.0 M 36.67 36.87 39.87
20.0 M 35.66 35.60 38.66
1.4 T 46.53 46.53 49.53
20 T 35.68 35.56 38.68

b: Measured according to FCC KDB662911 D01 Multiple Transmitter Output v02r01.
Method E), 2), c). “Measure and add 10 log(Nant)”.

SP Technical Research Institute of Sweden
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Remark

This unit is tested without antenna. ERP/EIRP compliance is addressed at the time of
licensing, as required by the responsible FCC/IC Bureau(s). Licensee’s are required to take
into account maximum allowed antenna gain used in combination with above power settings to
prevent the radiated output power to exceed the limits.

Limits

8§24.232  The maximum output power may not exceed 3280 W/MHz (EIRP).
The Peak to Average Ratio (PAR) may not exceed 13 dB.

RSS-133 Base station transmitters operating in the band 1930-1995 MHz shall not have
output power exceeding 100 watts. When the transmitter power is measured in
terms of average value, the peak-to-average ratio(PAR) of the power shall not
exceed 13 dB

There is no EIRP limit specified for base station equipment in the RSS-133.

EIRP compliance is addressed at the time of licensing, as required by the
responsible 1C Bureau. Licensee’s are required to take into account the antenna
gain to get the maximum usable power settings to prevent the radiated output
power to exceed the EIRP limits specified in SRSP-510

| Complies? | Yes |

SP Technical Research Institute of Sweden
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Occupied bandwidth measurements according to 47 CFR 2.1049 / RSS-Gen 4.6.1

Date Temperature Humidity
2013-11-11 21°C+3°C 35% +5%
2013-11-12 21°C+3°C 35% +5%

Test set-up and procedure

The measurements were made per definition in 82.1049. The output was connected to a
signal analyzer with the RMS detector activated. The signal analyzer was connected to an
external 10 MHz reference standard during the measurements.

Measurement equipment SP number
Rohde & Schwarz signal analyzer FSQ40 504 143
RF attenuator 901 508
Testo 635 temperature and humidity meter 504 203

Measurement uncertainty: 3.7 dB

Results
Diagram confia/\r/ation Symbolic name | Test mode OB[V'\\/I/ IE'QZ?%)
[MHZ]

1 14 B Primary 1.09
2 20 B Primary 17.86
3 14 M Primary 1.09
4 1.4 M Secondary 1.09
5 3 M Primary 2.69
6 5 M Primary 4.48
7 10 M Primary 8.94
8 15 M Primary 13.42
9 20 M Primary 17.86
10 20 M Secondary 17.86
11 1.4 T Primary 1.09
12 20 T Primary 17.86

SP Technical Research Institute of Sweden
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Diagram 1:

Date

2014-05-26 4P02595-03-F24

*RBW 20 kHz

VBW 200 kHz

Reference

Appendix 3

Marker 1 [T1 ]
26.89 dBm

Ref 55 dBm *Att 25 dB *SWT 10 s 1.930700000 GHz
OBW [1.090833% MHZ||
50! Femp [+ FTFto8w}
28.20 dBm
1.930154167 GHz
Temp |2 [T1 OBW]
27.96 dBm
g
%0 g —— T2 1.931245000 GHz
I TDF
20 } l
10
I \ EXT
o l \ 308
t-10 ( \
+--20
--30
Center 1.9307 GHz 500 kHz/ Span 5 MHz
Date: 12.NOV.2013 15:52:13
Diagram 2:
® *RBW 200 kHz Marker 1 [T1 ]
VBW 2 MHz 28.40 dBm
Ref 60 dBm *Att 25 dB *SWT 10 s 1.940000000 GHz
60 0BW 17.860009000 MHz
Temp |1 [T1 OBW]
27.50 dBm
1.931080000 GHz
Temp |2 [T1 OBW]
27 64—€Bm
1.948940000 GHz
TDF
| 30 flk T2
20!
10 EXT
308
Lo ’
t--10 ’ ‘
t--20 k\m
RamB v iy A T frians ey b
-40

Center 1.94 GHz

Date: 12.NOV.2013 08:40:17

6 MHz/

Span 60 MHz
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Diagram 3:
*RBW 20 kHz Marker 1 [T1 ]
VBW 200 kHz 26.81 dBm
Ref 55 dBm *Att 25 dB *SWT 10 s 1.960000000 GHz
OBW [1.091666667 MHz"
50 Temp T ogwt
27.85 dBm
1.959453333 GHz
Temp |2 [T1 OBW]
27.83 dBm
e L sl 2 1.960545000 GHz
—30
X TDF
20 / \
~10
{ \ EXT
o l \ 308
—-10 , &
t--20
--30
Center 1.96 GHz 500 kHz/ Span 5 MHz

Date: 12.NOV.2013 10:24:36

Diagram 4:

® *RBW 20 kHz
VBW 200 kHz

Marker 1 [T1 ]
27.13 dBm

Ref 55 dBm *Att 25 dB *SWT 10 s 1.960000000 GHz
OBW [1.090833333 MHZ"
50 Temp [T T oBwW}
27.95 dBm
1.959454167 GHz
Temp |2 [TL OBW]
28.01 dBm
%o Tiimtnb At ootk 2 1.960545000 GHz
=20 } \
—10: I \
) ! \
—-10 ( \
—-20
—-30
Center 1.96 GHz 500 kHz/ Span 5 MHz

Date: 12.NOV.2013 15:55:13

TDF

EXT

3DB
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Diagram 5:

Date

2014-05-26 4P02595-03-F24

*RBW 30 kHz
VBW 300 kHz

Reference

Appendix 3

Marker 1 [T1 ]
26.36 dBm

Ref 55 dBm *Att 25 dB *SWT 10 s 1.960000000 GHz
OBW [2.692509000 MHZ"
50 femp T+ Tt O8wT
27.30 dBm
1.958653000 GHz
Temp |2 [T1 OBW]
27.22 dBm
%0 1 <o 1.961345500 GHz
ol ’X TOF
20 \
~10
k EXT
o [ \ 308
—-10 , l
t--20 J
--30
Center 1.96 GHz 900 kHz/ Span 9 MHz
Date: 12.NOV.2013 09:53:08
Diagram 6:
® *RBW 50 KHz Marker 1 [T1 ]
VBW 500 kHz 26.91 dBm
Ref 60 dBm *Att 25 dB *SWT 10 s 1.960000000 GHz
60 OBW [4.477509000 MHz
Temp |1 [T1 OBW]
27.26 dBm
1.957762500 GHz
Temp |2 [T1 OBW]
2737 dBm
1.962240000 GHz
30 T1 I2 TOF
—20 ’ )
~10: EXT
( \ 3DB
Lo {
—-10 ’
t--20 J
—-30
-40

Center 1.96 GHz

Date: 12.NOV.2013 10:35:34

1.5 MHz/

Span 15 MHz
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Diagram 7:
*RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz 27.69 dBm
Ref 60 dBm *Att 25 dB *SWT 10 s 1.960000000 GHz
60 OBW [8.935009000 MHz
Temp |1 [T1 OBW]
50 27.52 dBm
1.955535000 GHz
Temp [2 [T1 OBW]
| 40 2731 dB
1.964470000 GHz
| 20 T1 ™ ToF
rN—WWT
20
10 EXT
308
-0
t--10
+-20
-30 J K‘A -
-40
Center 1.96 GHz 3 MHz/ Span 30 MHz
Date: 12_.NOV.2013 10:49:44
Diagram 8:
® *RBW 200 kHz Marker 1 [T1 ]
VBW 2 MHz 29.66 dBm
Ref 60 dBm *Att 25 dB *SWT 10 s 1.960000000 GHz
60 OBW 13.417509000 MHz
Temp |1 [T1 OBW]
28.41 dem|EM
1.953295000 GHz
Temp |2 [T1 OBW]
2831 B
1.966712500 GHz
T1 T2 TDF
30 [ X
20 I \
10 EXT
’ l 30B
) ) ‘
+-10 ) \
t--20 \\
AR Bnay, .
-40
Center 1.96 GHz 4.5 MHz/ Span 45 MHz

Date: 12.NOV.2013 11:02:46
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Diagram 9:
*RBW 200 kHz Marker 1 [T1 ]
VBW 2 MHz 28.52 dBm
Ref 60 dBm *Att 25 dB *SWT 10 s 1.960000000 GHz
60 OBW 17.860000000
Temp |1 [T1 OBW]
| 5o 28.00
1.951070000 GHz
Temp [2 [T1 0BW]
| 40 27 87 dB
1.968930000 GHz
-30 rT& ‘T
20
—10:
Lo ’
—-10 ) ‘
t--20 \‘N
20, - “MJ sy, v -An,
-40
Center 1.96 GHz 6 MHz/ Span 60 MHz
Date: 12_.NOV.2013 11:40:36
Diagram 10:
® *RBW 200 kHz Marker 1 [T1 ]
VBW 2 MHz 28.58 dBm
Ref 60 dBm *Att 25 dB *SWT 10 s 1.960000000 GHz
60 OBW 17.860000000 MHz
Temp |1 [T1 OBW]
27.66 dBm
1.951070000 GHz
Temp |2 [T1 OBW]
24— —elBa
1.968930000 GHz
-30 fLM_V__W_ 72
20
—10:
| o ’
--10 ) ‘
t--20 \\‘I
eTat, o
-40
Center 1.96 GHz 6 MHz/ Span 60 MHz

Date: 12.NOV.2013 08:53:33
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Diagram 11:

Date

2014-05-26 4P02595-03-F24

*RBW 20 kHz

VBW 200 kHz

Reference

Appendix 3

Marker 1 [T1 ]
26.91 dBm

Ref 55 dBm *Att 25 dB *SWT 10 s 1.989300000 GHz
OBW [1.091666667 MHz"
50 Temp T ogwt
27.68 dBm
1.988753333 GHz
Temp |2 [T1 OBW]
28.35 dBm
e T2 1.989845000 GHz
—30
w TDF
20 } \
~10
/ \- EXT
o / \ 308
—-10 ‘ \
t--20
--30
Center 1.9893 GHz 500 kHz/ Span 5 MHz
Date: 12.NOV.2013 12:44:42
Diagram 12:
® *RBW 200 kHz Marker 1 [T1 ]
VBW 2 MHz 28.52 dBm
Ref 60 dBm *Att 25 dB *SWT 10 s 1.980000000 GHz
60 0BW 17.860009000 MHz
Temp |1 [T1 OBW]
27.77 dBm
1.97107Q0000 GHz
Temp |2 [T1 OBW]
27 66—€Bm
1.988930000 GHz
TDF
30 F_ T2
—20
~10: EXT
3DB
Lo ’
—-10 ) ‘
t--20
" _....\.mw) \‘\
-40

Center 1.98 GHz

Date: 12.NOV.2013 11:48:52

6 MHz/

Span 60 MHz
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Band edge measurements according to CFR 47 82.1051 / IC RSS-133 6.5

Date Temperature Humidity
2013-11-07 22°C+3°C 31% £5%
2013-11-08 22°C+3°C 31% £5%
2013-11-11 21°C+3°C 35% 5%
2013-11-12 21°C+3°C 35% 5%

Test set-up and procedure

The measurements were made per definition in §24.238. The test object was connected to a
spectrum analyzer with the RMS detector activated. The spectrum analyzer was connected to
an external 10 MHz reference standard during the measurements.

Beyond the 1% MHz off the band edges the limit was adjusted to compensate for reduced
measurement bandwidths pursuant to the FCC rules, specifying a RBW of at least 1% of the
fundamental emission bandwidth up to 1 MHz away from the band edges and a RBW of 1
MHz for measurements of emissions more than 1 MHz away from the band edges.

Where a smaller RBW was used as compared to the rules, the limit in the plot is adjusted by
10 Iog (RBWused/RBWspecified) [dB]-

BW configuration Emission BW RBW seq Adjusted limit to
[MHz] [MHz] [kHz] [dBm]
14 1.12 10 -13.5
3 2.73 10 -17.4

Before comparing the results to the limit, 3 dB [10 log (2)] should be added according to
method E), 3, (iii) “measure and add 10 log(Nant)” of FCC KDB662911 D01 Multiple
Transmitter Output v02r01

Measurement equipment SP number
Rohde & Schwarz signal analyzer FSQ40 504 143
RF attenuator 901 508
Testo 635 temperature and humidity meter 504 203

Measurement uncertainty: 3.7 dB

SP Technical Research Institute of Sweden
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Results

1-carrier, MIMO:

Date Reference

2014-05-26 4P02595-03-F24

Appendix 4

Page

2 (33)

Diagram BW configuration Symbolic name Test mode
[MHZz]
1 a+b+c 1.4 B Primary
2 atb+c 3 B Primary
3 atb+c 5 B Primary
4 atb+c 10 B Primary
5 atb+c 15 B Primary
6 atb+c 20 B Primary
7 atb+c 1.4 T Primary
8 at+b+c 3 T Primary
9 at+b+c 3 T Secondary
10 at+b+c 5 T Primary
11 a+b+c 10 T Primary
12 a+b+c 15 T Primary
13 a+b+c 20 T Primary
2- carrier, MIMO:
Diagram BW configuration Symbolic name Test mode
14 a+b+c 3 MHz B3 Primary
15 a+h+c 3 MHz T3 Primary

SP Technical Research Institute of Sweden
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o1 Appendix 4
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O@nce S

\)
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The diagrams are shown on the following pages.
Remark

Where multiple requirements apply, the most stringent requirement is considered for
compliance assessment.

Limits

CFR 47 824.238 and RSS-133 6.5: Outside a licensee's frequency band(s) of operation the

power of any emission shall be attenuated below the transmitter power (P) by at least 43 + 10
log (P) dB, resulting in a limit of -13 dBm.

| Complies? |Yes |

SP Technical Research Institute of Sweden
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Diagram 1 a:
*RBW 10 kHz Marker 1 [T1 ]
VBW 100 kHz -21.11 dBm
Ref 55.5 dBm *Att 20 dB *SWT 10 s 1.930000000 GHz
!
t-40:
ENGI.
—30:

/(“ IR 1 ™
. /
/

—-10 /
D1 -13.49 dBm

Y

Start 1.929 GHz 200 kHz/ Stop 1.931 GHz

Date: 11.NOV.2013 20:29:06

Diagram 1 b:

® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -33.89 dBm

Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.928960000 GHz

50

—20:

TDF

—10:

0

| 10 EXT

3DB

—-20
D1 -23 ¢iBm

—-30 3

+--40

—-60

Start 1.924 GHz 500 kHz/ Stop 1.929 GHz

Date: 11.NOV.2013 20:27:28

Page
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Diagram 1 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -30.96 dBm
Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.923990000 GHz
50
40
1 e
80
—20
TDF
—10
0
| _10 EXT
D1 -13 ¢Bm
3DB
—-20
t——30:
—40
—-50
—-60
Start 1.914 GHz 1 MHz/ Stop 1.924 GHz

Date: 11.NOV.2013 20:30:58

Page

5 (33)

SP Technical Research Institute of Sweden



(T

N your A
', Tence &
"‘V' 1 “\

“,,

Diagram 2 a:

Ref 55.5 dBm

* ALt

20 dB

Date

2014-05-26 4P02595-03-F24

*RBW 10 kHz
VBW 100 kHz
*SWT 10 s

Reference

Appendix 4

Marker 1 [T1 ]
-22.71 dBm
1.930000000 GHz

—50:

1 R

—30:

20

10

—-10

D1 -17.

7 dBm

VT ha i

—-50

o "
AT

o

—-60

Start 1.929 GHz

Date: 11.NOV.2013 21:01:13

Diagram 2 b:

Ref 50.5 dBm

* ALt

20 dB

200 kHz/

*RBW 100 kHz
VBW 1 MHz
*SWT 10 s

Stop 1.931 GHz

Marker 1 [T1 ]
-30.84 dBm
1.928960000 GHz

50

—20:

—10:

0

—-10

—-20

D1 -23

—-30

d¢Bm

+--40

—-60

Start 1.924 GHz

Date: 11.NOV.2013 20:59:45

500 kHz/

Stop 1.929 GHz

EXT

TDF

EXT

3DB

Page
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Diagram 2 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -30.86 dBm
Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.923750000 GHz
50
40
1 e
80
—20
TDF
—10
0
| _10 EXT
D1 -13 ¢Bm
3DB
—-20
1
—-30
—40
—-50
—-60
Start 1.914 GHz 1 MHz/ Stop 1.924 GHz

Date: 11.NOV.2013 20:58:43
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Diagram 3 a:
*RBW 50 kHz Marker 1 [T1 ]
VBW 500 kHz -26.50 dBm
Ref 60 dBm *Att 25 dB “SWT 10 s 1.930000000 GHz

60

50

—10: ///
0 EXT

D1 -13 ¢iBm /

Start 1.929 GHz 200 kHz/ Stop 1.931 GHz

Date: 11.NOV.2013 21:31:34

Diagram 3 b:

® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -31.62 dBm

Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.928960000 GHz

50

—20:
TDF

—10:

0

| 10 EXT

3DB

—-20
D1 -23 ¢iBm

—-30
_A,,Ju—-~w4~«wf”x

+--40

—-60

Start 1.924 GHz 500 kHz/ Stop 1.929 GHz

Date: 11.NOV.2013 21:32:36
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Diagram 3 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -30.91 dBm
Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.923990000 GHz
50
40
G -
80
~20
TDF
—10
0
| _10 EXT
D1 -13 ¢Bm
3DB
—-20
t——30:
—40
~-50
—-60
Start 1.914 GHz 1 MHz/ Stop 1.924 GHz

Date: 11.NOV.2013 21:33:29

Page

9 (33)

SP Technical Research Institute of Sweden



Date Reference

V¥, 2014-05-26 4P02595-03-F24

v
(S .
o1 Appendix 4
J\'your t'os:
%, 7ence s
g
Diagram 4 a:
*RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -32.13 dBm
Ref 55.5 dBm *Att 20 dB *SWT 10 s 1.930000000 GHz
|
t-40:
1 v
—30

10 //
O
/// EXT

—-10 7
D1 -13 ¢iBm

Start 1.929 GHz 200 kHz/ Stop 1.931 GHz

Date: 11.NOV.2013 21:38:34

Diagram 4 b:

® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -34.75 dBm

Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.928960000 GHz

50

—20:

TDF

—10:

0

| 10 EXT

3DB

—-20
D1 -23 ¢iBm

+-30 1

+--40

—-60

Start 1.924 GHz 500 kHz/ Stop 1.929 GHz

Date: 11.NOV.2013 21:37:25
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Diagram 4 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -30.51 dBm
Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.923940000 GHz
50
a0
ENGI.
e
=20
TDF
—10:
O
| _10 EXT
D1 -13 d¢Bm
3DB
—-20
1
—=30 |
—40
—-50
—-60
Start 1.914 GHz 1 MHz/ Stop 1.924 GHz

Date: 11.NOV.2013 21:36:14
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Diagram 5 a:

*RBW 200 kHz Marker 1 [T1 ]
VBW 2 MHz -23.15 dBm
Ref 55.5 dBm *Att 20 dB *SWT 10 s 1.930000000 GHz

5o !

20

10

EXT
—-10

D1 -13 ¢iBm 308

Start 1.929 GHz 200 kHz/ Stop 1.931 GHz

Date: 11.NOV.2013 21:40:56

Diagram 5 b:

® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -34.92 dBm

Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.928960000 GHz

50

—20:

TDF

—10:

0

| 10 EXT

3DB
—-20

D1 -23 ¢iBm

—-30

(4

+--40

—-60

Start 1.924 GHz 500 kHz/ Stop 1.929 GHz

Date: 11.NOV.2013 21:42:17
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Diagram 5 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -30.89 dBm
Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.923990000 GHz
50
40
G -
80
~20
TDF
—10
0
| _10 EXT
D1 -13 ¢Bm
3DB
—-20
t——30:
—40
~-50
—-60
Start 1.914 GHz 1 MHz/ Stop 1.924 GHz

Date: 11.NOV.2013 21:43:18
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Diagram 6 a:

Ref 55.5 dBm

* ALt

20 dB

Date

Reference

2014-05-26 4P02595-03-F24

*RBW 200 kHz
VBW 2 MHz
*SWT 10 s

Appendix 4

Marker 1 [T1 ]
-29.65 dBm
1.930000000 GHz

—50:

1 R

—30:

20

10

/ EXT

—-10
D1 -13 ¢iBm

Start 1.929 GHz

Date: 11.NOV.2013 21:47:27

Diagram 6 b:

Ref 50.5 dBm

* ALt

20 dB

200 kHz/

*RBW 100 kHz
VBW 1 MHz
*SWT 10 s

Stop 1.931 GHz

Marker 1 [T1 ]
-34.62 dBm
1.928960000 GHz

50

—20:

—10:

TDF

0

EXT

—-10

3DB

—-20
D1 -23 ¢iBm

—-30

—-60

Start 1.924 GHz

Date: 11.NOV.2013 21:46:45

500 kHz/

Stop 1.929 GHz

Page
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Diagram 6 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -30.72 dBm
Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.923990000 GHz
50
40
G -
80
~20
TDF
—10
0
| _10 EXT
D1 -13 ¢Bm
3DB
—-20
t——30:
—40
~-50
—-60
Start 1.914 GHz 1 MHz/ Stop 1.924 GHz

Date: 11.NOV.2013 21:45:53
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Diagram 7 a:
*RBW 10 kHz Marker 1 [T1 ]
VBW 100 kHz -21.56 dBm
Ref 55 dBm *Att 20 dB *SWT 10 s 1.990000000 GHz
o |
40
ENGI.
—30:

—20: \
—10:

\\ EXT

D1 -13.49 dBm \ 308

—-10

—-20

+-30
MWWW

Ay

—-50

L _60 I=

Start 1.989 GHz 200 kHz/ Stop 1.991 GHz

Date: 12.NOV.2013 12:47:43

Diagram 7 b:

® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -34.19 dBm

Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.991000000 GHz

50

—20:

TDF

—10:

0

| 10 EXT

3DB

—-20
D1 -23 ¢iBm

—-60

Start 1.991 GHz 500 kHz/ Stop 1.996 GHz

Date: 12.NOV.2013 12:48:51
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Diagram 7 c:

Ref 50.5 dBm

* ALt

20 dB

Date Reference

2014-05-26 4P02595-03-F24

Appendix 4

*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -29.31 dBm
*SWT 10 s 1.996000000 GHz

50

1 R

80

EXT

D1 -13 d¢Bm

—-50

Start 1.996 GHz

Date: 12.NOV.2013 12:49:54

1 MHz/ Stop 2.006 GHz

Page
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Diagram 8 a:
*RBW 10 kHz Marker 1 [T1 ]
VBW 100 kHz -22.82 dBm
Ref 55.5 dBm *Att 20 dB *SWT 10 s 1.990000000 GHz
50 !
40
1 Rl
30
—4Aﬁ“J\AAf*VV*Mr*AM&VUH/—/VﬂNJFﬁWﬂ TOF

10 \\
O
\\ EXT

\ 3DB
D1 -17.37 dBm

—-10

Start 1.989 GHz 200 kHz/ Stop 1.991 GHz

Date: 12.NOV.2013 13:20:25

Diagram 8 b:

® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -33.11 dBm

Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.991000000 GHz

50

—20:

TDF

—10:

0

| 10 EXT

3DB

D1 -23 ¢iBm

—-60

Start 1.991 GHz 500 kHz/ Stop 1.996 GHz

Date: 12.NOV.2013 13:07:22
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Diagram 8 c:

Ref 50.5 dBm

* ALt

20 dB

Date Reference

2014-05-26 4P02595-03-F24

Appendix 4

*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -30.33 dBm
*SWT 10 s 1.996000000 GHz

50

1 R

80

EXT

D1 -13 d¢Bm

—-50

Start 1.996 GHz

Date: 12.NOV.2013 13:06:27

1 MHz/ Stop 2.006 GHz
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Diagram 9 a:

*RBW 10 kHz Marker 1 [T1 ]
VBW 100 kHz -22.91 dBm
Ref 55.5 dBm *Att 20 dB *SWT 10 s 1.990000000 GHz

—50:

1 R

o \
\ xr

\ 3DB
D1 -17.37 dBm

—-10

g il
A Shocag

Start 1.989 GHz 200 kHz/ Stop 1.991 GHz

Date: 12.NOV.2013 13:02:32

Diagram 9 b:

® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -32.37 dBm

Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.991000000 GHz

50

—20:

TDF

—10:

0

| 10 EXT

3DB

—-20
D1 -23 ¢iBm

5 —30

+--40

—-60

Start 1.991 GHz 500 kHz/ Stop 1.996 GHz

Date: 12.NOV.2013 13:04:04
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Diagram 9 c:

Ref 50.5 dBm

* ALt

20 dB

Date Reference

2014-05-26 4P02595-03-F24

Appendix 4

*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -30.37 dBm
*SWT 10 s 1.996000000 GHz

50

1 R

80

EXT

D1 -13 d¢Bm

—-50

Start 1.996 GHz

Date: 12.NOV.2013 13:04:46

1 MHz/ Stop 2.006 GHz
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Diagram 10 a:
*RBW 50 kHz Marker 1 [T1 ]
VBW 500 kHz -25.46 dBm
Ref 65 dBm *Att 25 dB *SWT 10 s 1.990000000 GHz
Deltd 2 [T1 ]
60 1,12 a8
92.00000Q000 kHz
~50
1 RV
vaxH]
40
| 30— TDF

—20:
—10:
\\\\ EXT

0

\ 308
| -10

D1 -13 ¢iBm \\

Yo

+--40

| _50 I=

Start 1.989 GHz 200 kHz/ Stop 1.991 GHz

Date: 12.NOV.2013 13:32:28

Diagram 10 b:

® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -31.42 dBm

Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.991000000 GHz

50

—20:

TDF

—10:

0

| 10 EXT

3DB

D1 -23 ¢iBm

—-60

Start 1.991 GHz 500 kHz/ Stop 1.996 GHz

Date: 12.NOV.2013 13:41:42
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Diagram 10 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -30.76 dBm
Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.996000000 GHz
50
140
1 RV
80
~20
TDF
—10
0
| _10 EXT
D1 -13 ¢Bm
3DB
—-20
L
—40
~-50
—-60
Start 1.996 GHz 1 MHz/ Stop 2.006 GHz

Date: 12.NOV.2013 13:42:33
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Diagram 11 a:

*RBW 100 kHz Marker 2 [T1 ]
VBW 1 MHz -28.56 dBm
Ref 55.5 dBm *Att 20 dB *SWT 10 s 1.990148128 GHz

Marker 1 [T1|]
—50 =29.07 dBm
1.990000000 GHz

1 R

—30:

20

o \
\ xr

D1 -13 ¢iBm \ 308

—-10

Start 1.989 GHz 200 kHz/ Stop 1.991 GHz

Date: 12.NOV.2013 13:50:50

Diagram 11 b:

® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -32.36 dBm

Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.991000000 GHz

50

—20:

TDF

—10:

0

| 10 EXT

3DB

—-20
D1 -23 ¢iBm

5 —30

+--40

—-60

Start 1.991 GHz 500 kHz/ Stop 1.996 GHz

Date: 12.NOV.2013 13:48:25
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Diagram 11 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -30.67 dBm
Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.996000000 GHz
50
140
1 RV
80
~20
TDF
—10
0
| _10 EXT
D1 -13 ¢Bm
3DB
—-20
L
®._30
—40
~-50
—-60
Start 1.996 GHz 1 MHz/ Stop 2.006 GHz

Date: 12.NOV.2013 13:47:01
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Diagram 12 a:

*RBW 200 kHz Marker 1 [T1 ]
VBW 2 MHz -21.15 dBm
Ref 55.5 dBm *Att 20 dB *SWT 10 s 1.990000000 GHz

—50:

1 R

30

20

10

EXT

10
D1 -13 ¢iBm 308

Start 1.989 GHz 200 kHz/ Stop 1.991 GHz

Date: 12.NOV.2013 13:53:39

Diagram 12 b:

® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -32.90 dBm

Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.991000000 GHz

50

—20:

TDF

—10:

0

| 10 EXT

3DB

D1 -23 ¢iBm

—-60

Start 1.991 GHz 500 kHz/ Stop 1.996 GHz

Date: 12.NOV.2013 13:56:07
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Diagram 12 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -30.78 dBm
Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.996000000 GHz
50
40
1 e
80
—20
TDF
—10
0
| _10 EXT
D1 -13 ¢Bm
3DB
—-20
L
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—40
—-50
—-60
Start 1.996 GHz 1 MHz/ Stop 2.006 GHz

Date: 12.NOV.2013 13:57:01
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Diagram 13 a:

*RBW 200 kHz Marker 1 [T1 ]
VBW 2 MHz -26.41 dBm
Ref 55.5 dBm *Att 20 dB *SWT 10 s 1.990000000 GHz

—50:

1 R

—30:

20

10

EXT

10
D1 -13 ¢iBm 308

Start 1.989 GHz 200 kHz/ Stop 1.991 GHz

Date: 12.NOV.2013 11:50:55

Diagram 13 b:

® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -32.09 dBm

Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.991000000 GHz

50

—20:

TDF

—10:

0

| 10 EXT

3DB

—-20
D1 -23 ¢iBm

—-60

Start 1.991 GHz 500 kHz/ Stop 1.996 GHz

Date: 12.NOV.2013 11:52:06
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Diagram 13 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -30.68 dBm
Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.996000000 GHz
50
40
1 e
80
—20
TDF
—10
0
| _10 EXT
D1 -13 ¢Bm
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—-20
L
Q-
—40
—-50
—-60
Start 1.996 GHz 1 MHz/ Stop 2.006 GHz

Date: 12.NOV.2013 11:52:53
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Diagram 14 a:
*RBW 30 kHz Marker 1 [T1 ]
VBW 300 kHz -18.36 dBm
Ref 55.5 dBm *Att 20 dB *SWT 10 s 1.930000000 GHz
!
t-40:
ENGI.
—30:

. /
. /
!/ EXT

—-10 1
D1 -13 ¢iBm

Start 1.929 GHz 200 kHz/ Stop 1.931 GHz

Date: 7.NOV.2013 19:59:23

Diagram 14 b:

® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -33.38 dBm

Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.928907500 GHz

50

—20:

TDF

—10:

0

| 10 EXT

3DB

—-20
D1 -23 ¢iBm

+-30 1

+--40

—-60

Start 1.924 GHz 500 kHz/ Stop 1.929 GHz

Date: 7.NOV.2013 20:00:33
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Diagram 14 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -30.94 dBm
Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.923990000 GHz
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40
1 e
80
—20
TDF
—10
0
| _10 EXT
D1 -13 ¢Bm
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—40
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Start 1.914 GHz 1 MHz/ Stop 1.924 GHz

Date: 7.NOV.2013 20:01:41
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Diagram 15 a:
*RBW 30 kHz Marker 1 [T1 ]
VBW 300 kHz -18.47 dBm
Ref 55.5 dBm *Att 20 dB *SWT 10 s 1.990000000 GHz
!
40
ENGI.
—30:
M
| 50 -\ TDF

10 \\
O
\\ EXT

D1 -13 ¢iBm \ 308

—-10

--30 e

Start 1.989 GHz 200 kHz/ Stop 1.991 GHz

Date: 11.NOV.2013 15:24:54

Diagram 15 b:

® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -31.15 dBm

Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.991000000 GHz

50

—20:

TDF

—10:

0

| 10 EXT

3DB

—-20
D1 -23 ¢iBm

30—

+--40

—-60

Start 1.991 GHz 500 kHz/ Stop 1.996 GHz

Date: 7.NOV.2013 18:25:34
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Diagram 15 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -30.73 dBm
Ref 50.5 dBm *Att 20 dB *SWT 10 s 1.996000000 GHz
50
40
1 e
80
—20
TDF
—10
0
| _10 EXT
D1 -13 ¢Bm
3DB
—-20
L
=30
—40
—-50
—-60
Start 1.996 GHz 1 MHz/ Stop 2.006 GHz

Date: 11.NOV.2013 15:26:05
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Conducted spurious emission measurements according to CFR 47 §2.1051 /

IC RSS-133 6.5

Date Temperature Humidity
2013-11-07 22°C+3°C 31% £5%
2013-11-08 22°C+3°C 31% £5%
2013-11-11 21°C+3°C 35% 5%
2013-11-12 21°C+3°C 35% 5%

Test set-up and procedure

The measurements were made per definition in 824.238. The output was connected to a
spectrum analyzer with a RBW setting of 1 MHz and RMS detector activated. The spectrum
analyzer was connected to an external 10 MHz reference standard during the measurements.

Before comparing the results to the limit, 3 dB [10 log (2)] should be added according to
method E), 3), (iii) “measure and add 10 log(Nant)” of FCC KDB662911 D01 Multiple
Transmitter Output v02r01

Measurement equipment SP number
Rohde & Schwarz signal analyzer FSQ40 504 143
RF attenuator 901 508
High pass filter 901 502
Testo 635 temperature and humidity meter 504 203

Measurement uncertainty: 3.7 dB
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1- carrier MIMO

Diagram BW configuration Symbolic name Test mode
[MHZ]

1 a+b+c+d 1.4 B Primary
2 atb+c+d 20 B Primary
3 atb+c+d 14 M Primary
4 atb+c+d 1.4 M Secondary
5 a+b+c+d 3 M Primary
6 a+b+c+d 5 M Primary
7 atb+c+d 10 M Primary
8 atb+c+d 15 M Primary
9 a+b+c+d 20 M Primary
10 a+b+c+d 20 M Secondary
11 a+b+c+d 14 T Primary
12 a+b+c+d 20 T Primary

2- carrier MIMO

Diagram BW configuration Symbolic name Test mode
[MHZ]
13 a+b+c+d+e 1.4 B2iml Primary
14 a+b+c+d+e 1.4 B2im2 Primary
15 a+b+c+d 14 M2 Primary
16 a+b+c+d+e 14 T2iml Primary
17 a+b+c+d+e 1.4 T2im2 Primary

The diagrams are shown on the following pages.
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Remarks

The emission at 9 kHz on some of the plots was not generated by the test object. A
complementary measurement with a smaller RBW showed that it was related to the LO feed-
through. The upper frequency boundary was chosen to cover 10x the highest TX fundamental
frequency.

Limits

CFR 47 §24.238 and IC RSS-133 6.5

Outside a licensee's frequency band(s) of operation the power of any emission shall be
attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB, resulting in a limit of
-13 dBm.

| Complies? | Yes |
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Diagram 1 a:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 46.52 dBm
Ref 60 dBm *Att 20 dB *SWT 20 s 1.930700000 GHz

60

1 R I

10

Y EXT

D1 -13 ¢iBm

Start 9 kHz 299.9991 MHz/ Stop 3 GHz

Date: 11.NOV.2013 20:32:44

Diagram 1 b:

® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -35.37 dBm

Ref 20 dBm *Att 10 dB *SWT 7 s 3.591500000 GHz

20 Offget 1.% dB

|10

LvVL

TDF

—-30 EXT
1

M“I 308
[ a0

—-50

—-60

—-70

-80

Start 3 GHz 700 MHz/ Stop 10 GHz

Date: 11.NOV.2013 20:35:52
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Diagram 1 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.22 dBm
Ref 20 dBm *Att 15 dB *SWT 7 s 13.500200000 GHz
20 Off$et 0.7 dB
|10 [ A
1 RV
VA XH IS
LvL
TDF
r=1%08m
—-20
1
» h"\_““h’ﬂh“nk
-y e EXT
3DB
+-40
50
—-60
70
-80
Start 10 GHz 600 MHz/ Stop 16 GHz
Date: 11.NOV.2013 20:36:41
Diagram 1 d:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.44 dBm
Ref 15 dBm *Att 10 dB *SWT 5 s 19.171066667 GHz
offfet 0.1 dB “
—10
[ A |
1 RVAaY
vaxH]
LvL
=3%5Em Tor
—-20
1
a—— s - et i
EXT
| _40 30B
I--50
—-60
170
—-80
Start 16 GHz 400 MHz/ Stop 20 GHz

Date: 11.NOV.2013 20:37:32
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Diagram 2 a:

*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 35.71 dBm
Ref 60 dBm *Att 20 dB *SWT 20 s 1.940000000 GHz

60
50

1 R
~40
T

10

Y EXT

D1 -13 ¢iBm

Start 9 kHz 299.9991 MHz/ Stop 3 GHz

Date: 11.NOV.2013 21:53:44

Diagram 2 b:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -35.24 dBm

Ref 20 dBm *Att 10 dB *SWT 7 s 3.591500000 GHz

20 Offget 1.% dB

|10

LvVL

TDF

—-30 EXT

-v\—“'{ e 3DE
™o et v—

—-50

—-60

—-70

-80

Start 3 GHz 700 MHz/ Stop 10 GHz

Date: 12.NOV.2013 08:42:10

Page

6 (41)

SP Technical Research Institute of Sweden



E Date Reference Page

V¥, 2014-05-26 4P02595-03-F24 7 (41)

7S
S Appendix 5
N your 'b:i
%, 7ence s
i
Diagram 2 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.32 dBm
Ref 20 dBm *Att 15 dB *SWT 7 s 13.483200000 GHz
20 Off$et 0.7 dB
|10 [ A
1 RV
VA XH IS
LvL
TDF
r=1%08m
—-20
1
I\ ’.“m"~‘~u’;\."~’hL
2. EXT
3DB
+-40
50
—-60
70
-80
Start 10 GHz 600 MHz/ Stop 16 GHz
Date: 12.NOV.2013 08:43:14
Diagram 2 d:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.52 dBm
Ref 15 dBm *Att 10 dB *SWT 5 s 19.189333333 GHz
offfet 0.1 dB “
—10
[ A |
1 RVAaY
vaxH]
LvL
=3%5Em Tor
—-20
B B AJ‘J'\uguunan-#"'hunni
EXT
| _40 30B
I--50
—-60
170
—-80
Start 16 GHz 400 MHz/ Stop 20 GHz

Date: 12.NOV.2013 08:44:01
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Diagram 3 a:

Date

Reference

2014-05-26 4P02595-03-F24

*RBW 1 MHz

VBW 10

MHz

Ref 60 dBm *Att 20 dB *SWT 20 s

Appendix 5

Marker 1 [T1 ]
46.46 dBm
1.960000000 GHz

60

—50:

1 R I

10

EXT

D1 -13 ¢iBm

Start 9 kHz 299.9991 MHz/

Date: 12.NOV.2013 10:03:47

Diagram 3 b:

® *RBW 1 MHz
VBW 10 MHz

Ref 20 dBm *Att 10 dB *SWT 7 s

Stop 3 GHz

Marker 1 [T1 ]
-35.54 dBm
3.591500000 GHz

20 Offget 1.% dB

—10:

LvVL

TDF

EXT

3DB

—-50

—-60

—-70

-80

Start 3 GHz 700 MHz/

Date: 12.NOV.2013 10:02:00

Stop 10 GHz
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Diagram 3 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.16 dBm
Ref 20 dBm *Att 15 dB *SWT 7 s 13.502200000 GHz
20 Off$et 0.7 dB
|10 [ A
1 RV
VA XH IS
LvL
TDF
r=1%08m
—-20
1
".\’4‘\.".’q-L - —w
— Ext
3DB
+-40
50
—-60
70
-80
Start 10 GHz 600 MHz/ Stop 16 GHz
Date: 12.NOV.2013 10:01:20
Diagram 3 d:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.28 dBm
Ref 15 dBm *Att 10 dB *SWT 5 s 19.198666667 GHz
offfet 0.1 dB “
—10
[ A |
1 RVAaY
vaxH]
LvL
=3%5Em Tor
—-20
1
y
"‘_u.ﬂmh(w‘nMmu‘w‘“!uuqi'”huwﬁhunvfM gt o N
o ey 9
EXT
| _40 30B
I--50
—-60
170
—-80
Start 16 GHz 400 MHz/ Stop 20 GHz

Date: 12.NOV.2013 10:00:33
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Diagram 4 a:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 46.54 dBm
Ref 60 dBm *Att 20 dB *SWT 20 s 1.960000000 GHz

60

50 2

1 R I

10

Y EXT

D1 -13 ¢iBm

Start 9 kHz 299.9991 MHz/ Stop 3 GHz

Date: 12.NOV.2013 09:06:48

Diagram 4 b:

® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -35.59 dBm

Ref 20 dBm *Att 10 dB *SWT 7 s 3.591500000 GHz

20 Offget 1.% dB

|10

LvVL

TDF

—-30 EXT
1

.-—"1 308
40 p—

—-50

—-60

—-70

-80

Start 3 GHz 700 MHz/ Stop 10 GHz

Date: 12.NOV.2013 09:05:04
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Diagram 4 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.23 dBm
Ref 20 dBm *Att 15 dB *SWT 7 s 13.503800000 GHz
20 Off$et 0.7 dB
| 10 [ A
1 RV
VA XH IS
LvL
TOF
r=1%08m
20
1
Py o
a0 MWM EXT
308
--40
50
60
70
-80
Start 10 GHz 600 MHz/ Stop 16 GHz
Date: 12.NOV.2013 09:04:08
Diagram 4 d:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.42 dBm
Ref 15 dBm *Att 10 dB *SWT 5 s 19.207866667 GHz
offfet 0.1 dB “
10
[ A |
1 RVAaY
vaxH]
LvL
=3%5Em Tor
20
L
.,‘rﬂhiwmynnwﬂ‘hnmwﬂmuqmﬂuuﬂdﬂh\umﬂ‘*ﬂﬁwuwr”
A sa T
EXT
| _40 308
50
I--60
70
I--80
Start 16 GHz 400 MHz/ Stop 20 GHz

Date: 12.NOV.2013 09:02:08
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Diagram 5 a:

*RBW 1 MHz
VBW 10 MHz
Ref 60 dBm *Att 20 dB *SWT 20 s

Reference

2014-05-26 4P02595-03-F24

Appendix 5

Marker 1 [T1 ]
43.78 dBm
1.960000000 GHz

60

—50:

1 R I

10

D1 -13 ¢iBm

Start 9 kHz 299.9991 MHz/

Date: 12.NOV.2013 09:54:57

Diagram 5 b:
® *RBW 1 MHz
VBW 10 MHz

Ref 20 dBm *Att 10 dB *SWT 7 s

Stop 3 GHz

Marker 1 [T1 ]
-35.62 dBm
3.591500000 GHz

20 Offget 1.% dB

—10:

—-50

—-60

—-70

-80

Start 3 GHz 700 MHz/

Date: 12.NOV.2013 09:56:49

Stop 10 GHz
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Diagram 5 c:

Ref 20 dBm

* ALt

15 dB

Date

*RBW 1 MHz
VBW 10 MHz
*SWT 7 s

Reference

2014-05-26 4P02595-03-F24

Marker 1 [T1 ]

-25.36 dBm

13.516200000 GHz

20 Offget 0.7

dB

—10:

1 R

s I

r=1%08m

—-20

e 20,

+--40

Start 10 GHz

Date: 12.NOV.2013 09:57:39

Diagram 5 d:

®

Ref 15 dBm

* ALt

10 dB

600 MHz/

*RBW 1 MHz
VBW 10 MHz
*SWT 5 s

Stop 16 GHz

Marker 1 [T1 ]

-25.54 dBm

19.158800000 GHz

Offget 0.7
—10:

dB

r=1%08m

—-20

+--40

—-50

—-70

—-80

Start 16 GHz

Date: 12.NOV.2013 09:58:27

400 MHz/

Stop 20 GHz
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Diagram 6 a:

Ref 60 dBm

*Att

Date Reference

2014-05-26 4P02595-03-F24

Appendix 5

*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 41.49 dBm
20 dB *SWT 20 s 1.960000000 GHz

60

—50:

1 R I

10

EXT

D1 -13

d¢Bm

Start 9 kHz

Date: 12.NOV.2013 10:39:19

Diagram 6 b:

®

Ref 20 dBm

* ALt

299.9991 MHz/ Stop 3 GHz

*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -35.85 dBm
10 dB *SWT 7 s 3.591500000 GHz

20 Offget

—10:

1.9

dB

LvVL

TDF

EXT

3DB

—-50

—-60

—-70

-80

Start 3 GHz

Date: 12.NOV.2013 10:41:08

700 MHz/ Stop 10 GHz
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Diagram 6 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.17 dBm
Ref 20 dBm *Att 15 dB *SWT 7 s 13.512800000 GHz
20 Off$et 0.7 dB
|10 [ A
1 RV
VA XH IS
LvL
TDF
r=1%08m
—-20
1
welat — EXT
3DB
+-40
50
—-60
70
-80
Start 10 GHz 600 MHz/ Stop 16 GHz
Date: 12.NOV.2013 10:42:25
Diagram 6 d:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.59 dBm
Ref 15 dBm *Att 10 dB *SWT 5 s 19.179866667 GHz
offfet 0.1 dB “
—10
[ A |
1 RVAaY
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LvL
=3%5Em Tor
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EXT
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Diagram 7 a:

*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 38.51 dBm
Ref 60 dBm *Att 20 dB *SWT 20 s 1.960000000 GHz

60
50

1 R I 1
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Y EXT

D1 -13 ¢iBm

Start 9 kHz 299.9991 MHz/ Stop 3 GHz

Date: 12.NOV.2013 10:48:04

Diagram 7 b:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -35.34 dBm

Ref 20 dBm *Att 10 dB *SWT 7 s 3.591500000 GHz

20 Offget 1.% dB
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40 ey
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Diagram 7 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.23 dBm
Ref 20 dBm *Att 15 dB *SWT 7 s 13.518200000 GHz
20 Off$et 0.7 dB
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Start 10 GHz 600 MHz/ Stop 16 GHz
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Diagram 7 d:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.23 dBm
Ref 15 dBm *Att 10 dB *SWT 5 s 19.186933333 GHz
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Diagram 8 a:

*RBW 1 MHz
VBW 10 MHz
Ref 60 dBm *Att 20 dB *SWT 20 s

Reference

2014-05-26 4P02595-03-F24
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Marker 1 [T1 ]
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Diagram 8 b:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -35.03 dBm
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20 Off$et 1.% dB
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Diagram 8 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.43 dBm
Ref 20 dBm *Att 15 dB *SWT 7 s 13.505000000 GHz
20 Off$et 0.7 dB
|10 [ A
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—-60
70
-80
Start 10 GHz 600 MHz/ Stop 16 GHz
Date: 12.NOV.2013 11:33:14
Diagram 8 d:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.43 dBm
Ref 15 dBm *Att 10 dB *SWT 5 s 19.199733333 GHz
offfet 0.1 dB “
—10
[ A |
1 RVAaY
vaxH]
LvL
=3%5Em TOF
—-20
1
y
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EXT
| _40 30B
I--50
—-60
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—-80
Start 16 GHz 400 MHz/ Stop 20 GHz
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Diagram 9 a:

*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 35.67 dBm
Ref 60 dBm *Att 20 dB *SWT 20 s 1.960000000 GHz

60
50

-
40
ﬂl

10

Y EXT

D1 -13 ¢iBm

Start 9 kHz 299.9991 MHz/ Stop 3 GHz

Date: 12.NOV.2013 11:38:56

Diagram 9 b:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -35.38 dBm

Ref 20 dBm *Att 10 dB *SWT 7 s 3.591500000 GHz

20 Offget 1.% dB

|10

LvVL

TDF

—-30 EXT
1

-n-""T 308
™0 B it e

—-50

—-60

—-70
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Start 3 GHz 700 MHz/ Stop 10 GHz

Date: 12.NOV.2013 11:37:20
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Diagram 9 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.34 dBm
Ref 20 dBm *Att 15 dB *SWT 7 s 13.515000000 GHz
20 Off$et 0.7 dB
|10 [ A
1 RV
VA XH IS
LvL
TDF
r=1%08m
—-20
1
NMM o
L _20. EXT
3DB
+-40
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—-60
70
-80
Start 10 GHz 600 MHz/ Stop 16 GHz
Date: 12.NOV.2013 11:36:30
Diagram 9 d:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.31 dBm
Ref 15 dBm *Att 10 dB *SWT 5 s 19.198400000 GHz
offfet 0.1 dB “
—10
[ A |
1 RVAaY
vaxH]
LvL
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1
y
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EXT
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Diagram 10 a:

*RBW 1 MHz
VBW 10
Ref 60 dBm *Att 20 dB *SWT 20 s

Reference

2014-05-26 4P02595-03-F24

Appendix 5

Marker 1 [T1 ]

35.63 dBm
1.960000000 GHz

60

—50:

1 R I

10

EXT

D1 -13 ¢iBm

Start 9 kHz 299.9991 MHz/

Date: 12.NOV.2013 08:55:12

Diagram 10 b:

® *RBW 1 MHz
VBW 10 MHz

Ref 20 dBm *Att 10 dB *SWT 7 s

Stop 3 GHz

Marker 1 [T1 ]

-35.60 dBm

3.591500000 GHz

20 Offget 1.% dB

—10:

LvVL

TDF

EXT

3DB

—-50

—-60

—-70

-80

Start 3 GHz 700 MHz/

Date: 12.NOV.2013 08:57:13

Stop 10 GHz
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Diagram 10 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.28 dBm
Ref 20 dBm *Att 15 dB *SWT 7 s 13.506800000 GHz
20 Off$et 0.7 dB
|10 [ A
1 RV
VA XH IS
LvL
TDF
r=1%08m
—-20
1
MWK ot Wi
il EXT
3DB
+-40
50
—-60
70
-80
Start 10 GHz 600 MHz/ Stop 16 GHz
Date: 12.NOV.2013 08:58:43
Diagram 10 d:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.52 dBm
Ref 15 dBm *Att 10 dB *SWT 5 s 19.202666667 GHz
offfet 0.1 dB “
—10
[ A |
1 RVAaY
vaxH]
LvL
=3%5Em Tor
—-20
L
R _agga!n“‘ﬂununﬂwuﬂ“"'nuu“"hua*"n""L‘hd*““"'"“”‘”
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| _40 30B
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Start 16 GHz 400 MHz/ Stop 20 GHz

Date: 12.NOV.2013 09:00:13
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Diagram 11 a:

Ref 60 dBm

*Att

Date Reference

2014-05-26 4P02595-03-F24

Appendix 5

*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 46.54 dBm
20 dB *SWT 20 s 1.989300000 GHz

60

—50:

1 R I

10

EXT

D1 -13

d¢Bm

Start 9 kHz

Date: 12.NOV.2013 12:03:51

Diagram 11 b:

®

Ref 20 dBm

* ALt

299.9991 MHz/ Stop 3 GHz

*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -35.59 dBm
10 dB *SWT 7 s 3.591500000 GHz

20 Offget

—10:

1.9

dB

LvVL

TDF

EXT

3DB

—-50

—-60

—-70

-80

Start 3 GHz

Date: 12.NOV.2013 12:02:26

700 MHz/ Stop 10 GHz
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Diagram 11 c:

Date

2014-05-26 4P02595-03-F24

*RBW 1 MHz
VBW 10 MHz

Reference

Appendix 5

Marker 1 [T1 ]
-25.15 dBm

Ref 20 dBm *Att 15 dB *SWT 7 s 13.510200000 GHz
20 Off$et 0.7 dB
—10
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—-20
1
MM e
R
+--40
I-50
—-60
L-70
-80
Start 10 GHz 600 MHz/ Stop 16 GHz
Date: 12_.NOV.2013 12:01:36
Diagram 11 d:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.22 dBm
Ref 15 dBm *Att 10 dB *SWT 5 s 19.181466667 GHz
offfet 0.1 dB “
—10
R -0
[vaxH]
r=1%08m
—-20
1
-nww"«.,ﬂﬂuuwf'<m~r~*~uu—«uumﬂ”s““wuﬂ'*h"""*“-'”
t--40
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Start 16 GHz 400 MHz/ Stop 20 GHz
Date: 12.NOV.2013 12:00:36
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Diagram 12 a:

*RBW 1 MHz
VBW 10
Ref 60 dBm *Att 20 dB *SWT 20 s

Reference

2014-05-26 4P02595-03-F24

Appendix 5

Marker 1 [T1 ]
35.65 dBm
1.980000000 GHz

60

—50:

1 R I

10

EXT

D1 -13 ¢iBm

Start 9 kHz 299.9991 MHz/

Date: 12.NOV.2013 11:54:27

Diagram 12 b:

® *RBW 1 MHz
VBW 10 MHz

Ref 20 dBm *Att 10 dB *SWT 7 s

Stop 3 GHz

Marker 1 [T1 ]
-35.21 dBm
3.591500000 GHz

20 Offget 1.% dB

—10:

LvVL

TDF

EXT

3DB

—-50

—-60

—-70

-80

Start 3 GHz 700 MHz/

Date: 12.NOV.2013 11:56:31

Stop 10 GHz
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Diagram 12 c:

Ref 20 dBm

Date

2014-05-26 4P02595-03-F24

*RBW 1 MHz
VBW 10 MHz

*Att 15 dB *SWT 7 s

Reference

Appendix 5

Marker 1 [T1 ]
-25.28 dBm
13.497400000 GHz

20 Offgset 0.7 dB

—10:

1 R
"

r=1%08m

—-20

T

+--40

Start 10 GHz

Date: 12.NOV.2013 11:57:29

Diagram 12 d:

®

Ref 15 dBm

600 MHz/

*RBW 1 MHz
VBW 10 MHz

*Att 10 dB *SWT 5 s

Stop 16 GHz

Marker 1 [T1 ]
-25.34 dBm
19.194400000 GHz

Offget 0.7 dB
—10:

r=1%08m

—-20

+--40

—-50

—-70

—-80

Start 16 GHz

Date: 12.NOV.2013 11:58:18

400 MHz/

Stop 20 GHz

EXT
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TDF

EXT

3DB
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Diagram 13 a:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 43.61 dBm
Ref 60 dBm *Att 20 dB *SWT 20 s 1.930700000 GHz
60 Marker 2 [T1|(]
43.61 dBm
50 2 T-932I00000 GHZ
4
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o EXT
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-60
Sstart 9 kHz 299.9991 MHz/ Stop 3 GHz
Date: 7.NOV.2013 19:57:14
Diagram 13 b:
® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -29.80 dBm
Ref 65.5 dBm *Att 20 dB *SWT 20 s 1.928800000 GHz
arker 2 [T1(]
60 IF- A7 aBm
1.930700000 GHz
~50 Marker 3 [r1 ]
1 RV 33.71 dBm
| 10 1.932100000 GHz
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-34.14 dBm|[1pe
30 T-991200000 GHZ]
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+-20
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e v
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Diagram 13 c:

Ref 20 dBm

*Att 10 dB

Date

2014-05-26 4P02595-03-F24

*RBW 1 MHz
VBW 10 MHz
*SWT 7 s

Reference

Appendix 5

Marker 1 [T1 ]
-34.82 dBm
9.670766667 GHz

20 Offsget 1.% dB

—10:

1 R
"

r=1%08m

—-20

Start 3 GHz

Date: 7.NOV.2013 19:53:04

Diagram 13 d:

®

Ref 20 dBm

*Att 15 dB

700 MHz/

*RBW 1 MHz
VBW 10 MHz
*SWT 7 s

Stop 10 GHz

Marker 1 [T1 ]
-25.35 dBm
13.514400000 GHz

20 Offget 0.7 dB

—10:

‘Mww‘w"-

—-50

—-60

—-70

-80

Start 10 GHz

Date: 7.NOV.2013 19:53:42
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Stop 16 GHz
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Diagram 13 e:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.41 dBm
Ref 15 dBm *Att 10 dB *SWT 5 s 19.200533333 GHz
Off$et 0.7 dB ||
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L
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Diagram 14 a:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 43.27 dBm
Ref 60 dBm *Att 20 dB *SWT 20 s 1.940000000 GHz
60 Marker 2 [T1|(]
43.28 dBm
50 2 T-951200000 GHZ
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TDF
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10
o EXT
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--10
D1 -13 diBm
-20
-30 'l
40
+-50
-60
Sstart 9 kHz 299.9991 MHz/ Stop 3 GHz
Date: 7.NOV.2013 19:50:22
Diagram 14 b:
® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -30.46 dBm
Ref 65.5 dBm *Att 20 dB *SWT 20 s 1.928800000 GHz
arker 2 [T1(]
60 IF-49 aBm
1.940000000 GHz
~50 Marker 3 [|'1 ]
1 RV 33.68 dBm
| 10 1.951200000 GHz
2 3 arker 4 [T1|]
M -34.42 dBm||1pe
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20
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Start 1.9 GHz 12 MHz/ Stop 2.02 GHz
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Diagram 14 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -34.90 dBm
Ref 20 dBm *Att 10 dB *SWT 7 s 9.445600000 GHz
20 Offfet 1.3 dB
| 10
1 RV
Lo
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TDF
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—-20
[-30 T EXT

Start 3 GHz 700 MHz/ Stop 10 GHz

Date: 7.NOV.2013 19:48:04

Diagram 14 d:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.24 dBm

Ref 20 dBm *Att 15 dB *SWT 7 s 13.526600000 GHz

20 Offget 0.7 dB
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Start 10 GHz 600 MHz/ Stop 16 GHz
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Diagram 14 e:

Ref 15 dBm

* ALt

Date Reference

2014-05-26 4P02595-03-F24

Appendix 5

*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.13 dBm
10 dB *SWT 5 s 19.181466667 GHz
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LvL
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1
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Diagram 15 a:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 43.43 dBm
Ref 60 dBm *Att 20 dB *SWT 20 s 1.955000000 GHz
60 Marker 2 [T1|(]
43.43 dBm
50 P T-965000000 GHZ
*1 40
vaxH]
—30
TDF
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O EXT
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--10
D1 -13 ¢iBm
20 J
-30 l
+--40
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-60
Start 9 kHz 299.9991 MHz/ Stop 3 GHz
Date: 7.NOV.2013 19:39:13
Diagram 15 b:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -34.98 dBm
Ref 20 dBm *Att 10 dB *SWT 7 s 9.746833333 GHz
20 Off$et 1.3 dB
|10 [ A
1 RV
[VAXH IS
LvL
TDF
"=1%0Em
—-20
~-30 EXT
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—-60

—-70

-80

Start 3 GHz 700 MHz/ Stop 10 GHz
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Diagram 15 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.36 dBm
Ref 20 dBm *Att 15 dB *SWT 7 s 13.515800000 GHz
20 Off$et 0.7 dB
| 10 [ A
1 RV
VA XH IS
LvL
TDF
r=1%08m
—-20
1
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wIny EXT
3DB
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50
—-60
70
-80
Start 10 GHz 600 MHz/ Stop 16 GHz
Date: 7.NOV.2013 19:42:13
Diagram 15 d:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.31 dBm
Ref 15 dBm *Att 10 dB *SWT 5 s 19.171866667 GHz
offfet 0.1 dB “
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Diagram 16 a:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 43.67 dBm
Ref 60 dBm *Att 20 dB *SWT 20 s 1.989300000 GHz
60 Marker 2 [T1|(]
43.62 dBm
50 2 T-987900000 GHZ
Y
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TDF
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o EXT
308
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D1 -13 diBm
-20
I-30 o
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+-50
-60
Start 9 kHz 299.9991 MHz/ Stop 3 GHz
Date: 7.NOV.2013 19:03:08
Diagram 16 b:
® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -33.98 dBm
Ref 65.5 dBm *Att 20 dB *SWT 20 s 1.928800000 GHz
arker 2 [T1(]
60 IF77 aBm
1.987900000 GHz
| 50 Marker 3 FT1l}
1 RV 33.56 dBm
| 10 1.989300000 GHz
2darkgr 4 [T1|]
-31.15 dBm|[1pe
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10
EXT
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| 50 F1
Start 1.9 GHz 12 MHz/ Stop 2.02 GHz
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Diagram 16 c:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -34.72 dBm
Ref 20 dBm *Att 10 dB *SWT 7 s 9.779733333 GHz
20 Offsget 1.9 dB
|10
1 v
o
LvL
TDF
EEEDE
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—-30 EXT

2N

Start 3 GHz 700 MHz/ Stop 10 GHz

Date: 7.NOV.2013 19:11:29

Diagram 16 d:
® *RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.36 dBm

Ref 20 dBm *Att 15 dB *SWT 7 s 13.505800000 GHz

20 Offget 0.7 dB
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Start 10 GHz 600 MHz/ Stop 16 GHz
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Diagram 16 e:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.38 dBm
Ref 15 dBm *Att 10 dB *SWT 5 s 19.194400000 GHz
offfet 0.7 dB ||
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Diagram 17 a:
*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz 43.28 dBm
Ref 60 dBm *Att 20 dB *SWT 20 s 1.968800000 GHz
60 Marker 2 [T1|(]
43.30 dBm
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y
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o
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-30 l
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-60
Start 9 kHz 299.9991 MHz/ Stop 3 GHz
Date: 7.NOV.2013 19:31:29
Diagram 17 b:
® *RBW 100 kHz Marker 1 [T1 ]
VBW 1 MHz -34.06 dBm
Ref 65.5 dBm *Att 20 dB *SWT 20 s 1.928800000 GHz
arker 2 [T1(]
60 IF.69
1.968800000
~50 Marker 3 [r1 ]
1 RV 33.50 dBm
| 10 1.980000000 GHz
2 3 arker 4 [T1|]
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o
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Start 1.9 GHz
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Diagram 17 c:

Ref 20 dBm

* ALt

10 dB

Date

2014-05-26 4P02595-03-F24

*RBW 1 MHz
VBW 10 MHz
*SWT 7 s

Reference

Appendix 5
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Diagram 17 d:
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Diagram 17 e:
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Appendix 5

*RBW 1 MHz Marker 1 [T1 ]
VBW 10 MHz -25.15 dBm
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Biance

Field strength of spurious radiation measurements according to 47 CFR 2.1053 /
IC RSS-139 6.5

Date Temperature Humidity
2013-11-07 22°C+3°C 31% £5%
2013-11-08 22°C+3°C 31% £5%

Test set-up and procedure

The test sites are listed at FCC, Columbia with registration number: 93866. The test site
complies with RSS-Gen, Industry Canada file no. 3482A-1.

The measurements were performed with both horizontal and vertical polarization of the
antenna. The antenna distance was 3 m in the frequency range 30 MHz — 18 GHz and 1m in
the frequency range 18 - 20 GHz.

In the frequency range 30 MHz - 20 GHz the measurement was performed in power with a
RBW of 1 MHz. A propagation loss in free space was calculated. The used formula was

y =20log (?j y is the propagation loss and D is the antenna distance.
The measurement procedure was as the following:

1. The pre-measurement was first performed with peak detector. The EUT was measured
in eight directions and with the antenna at three heights, 1.0 m, 1.5 m and 2.0 m.

2. Spurious radiation on frequencies closer than 20 dB to the limit in the pre-measurement
is scanned 0-360 degrees and the antenna is scanned 1- 4 m for maximum response.
The emission is then measured with the RMS detector and the RMS value is reported.
Frequencies closer than 10 dB to the limit when measured with the RMS detector were
measured with the substitution method according to the standard.

SP Technical Research Institute of Sweden



DEDADT Date Reference Page

REPORT 2014-05-26 4P02595-03-F24 2 (6)

= Appendix 6
N your A :=

@, Cance &

2, /ence &
I,'"‘\‘

The test set-up during the spurious radiation measurements is shown in the picture below:
s B T

Jﬂ i B J1 1

Measurement equipment

Measurement equipment SP number
Semi anechoic chamber 503 881
R&S ESU 26 901 553
R&S FSIQ 40 503 738
EMC 32 ver. 8.52.0 503 899
Chase Bilog Antenna CBL 6111A 503182
EMCO Horn Antenna 3115 502 175
High pass filter, RLC Electronics 503 739
Miteq, Low Noise Amplifier 503 285
Schwarzbeck preamplifier BBV 9742 504 085
pComp Nordic, Low Noise Amplifier 901 545
Temperature and humidity meter, Testo 625 504 188

Tested configurations

Symbolic name
B
M
T
B2
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Results for worst emissions found

Diagram Symbolic name

1a-d B
Spurious emission level (dBm)
Ff(el\(jltﬁ;l)cy Vertical Horizontal
30-20000 All emission > 20 dB below limit All emission > 20 dB below limit

Measurement uncertainty:

3.2 dB up to 18 GHz, 3.6 dB above 18 GHz

Limits

CFR 47 824.238 and IC RSS-133 6.5

Outside a licensee's frequency band(s) of operation the power of any emission shall be

attenuated below the transmitter power (P) by at least 43 + 10 log (P) dB, resulting in a limit of
-13 dBm.

| Complies? | Yes |
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Diagram 1 a:
or
-101 FCC P2
-20T
I -30T
2
= 0f
g
-50
-607
-707
-80 + + + + + + + + + + + + + 1
30M 50 60 80 100M 200 300 400 500 800 1G

Freauency in Hz

Diagram 1 b:

157
10T

-10T FCC P2

Level in dBm

1000 1500 2000 2500 3000
Freaquency in MHz

Note: The emission at 1932.4 MHz is the carrier frequency and shall be ignored in the context.
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Diagram 1 c:
0-
-100 FCC P2
-20r
_30-
£
51
£ 0t
[
L : . :
_50
-60r
_70-
-80! + + + t t t t |
3G 5G 6 7 8 9 10G 18G

Frequency in Hz

Final Result RMS

Frequency RMS Meas. | Bandwidth | Height | Polarization | Azimuth | Corr. | Margin Limit

(MHz) (dBm) | Time (kHz) (cm) (deg) (dB) (dB) (dBm)
(s)

3861.504 | -43.6 5 1000 100 \ 44 -89.7 30.6 -13.0

5791.666 | -47.5 5 1000 129 H 53 -87.8 345 -13.0

7723.484 | -45.2 5 1000 109 \ 90 -82.6 32.2 -13.0
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Diagram 1 d:
RBW 1 MHz RF Att O dB
@ Ref Lvi VBW 3 MHz
-13.5 dBm SWT 100 ms unit dBm
-13.
* 13.6 dB Offset
-2
-3
-4
LamANARAIAAANA A bt AR AN i bt AP
1MAX
-5
-6
-7
-8
-9
-10!
-114
-11
Start 18 GHz 200 MHz/ Stop 20 GHz
Date: 7.NOV.2013
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Frequency stability measurements according to CFR 47 §24.235/ 1C RSS 133 6.3

Date Temperature (test equipment) | Humidity (test equipment)
2014-04 -17 to 2014-04-24 22-24°C+3°C 24-27 % 5%

Test set-up and procedure

The measurement was made per 3GPP TS 36.141. The output was connected to a spectrum
analyzer. The spectrum analyzer was connected to an external 10 MHz reference standard
during the measurements.

Measurement equipment SP number
Rohde & Schwarz signal analyzer FSQ40 504 143
RF attenuator 502 282
Testo 635, Temperature and humidity meter 504 203
Temperature cabinet 503 360
Results

Nominal Voltage -48 VV DC
Maximum output power at mid channel (M). Rated output power level at connector RF A
(maximum): 47.8 dBm (60 W)

Test conditions Frequency error (Hz)
Supply voltage Temp.
BC (V) (W]
-48.0 +20 16
-55.2 +20 15
-40.8 +20 15
-48.0 +30 -19
-48.0 +40 -15
-48.0 +50 -14
-48.0 +10 -20
-48.0 0 -13
-48.0 -10 -15
-48.0 -20 -17
-48.0 -30 -17
Maximum freg. error (Hz) -20
Measurement uncertainty <+1x107
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Remark

It was deemed sufficient to test one combination of TX frequency modulation, as all combinations
share a common internal reference to derive the TX frequency from.

Limit according to:

§24.235
The frequency stability shall be sufficient to ensure that the fundamental emission stays within

the authorized frequency block.

RSS-133 6.3 Frequency stability:
The carrier frequency shall not depart from the reference frequency in excess of + 1.0

ppm (£ 1960 Hz) for base stations when tested to the temperature and supply voltage
variations specified in RSS-Gen.

| Complies? [Yes |
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