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RF performance

EQUIPMENT UNDER TEST

Equipment : DAS Remote
Type / model : DDH-2600
Manufacturer : Deltanode AB

Tested by request of : Deltanode AB

SUMMARY

Referring to the emission limits and the operating mode during the tests specified
in this report the equipment complies with the requirements according to

47 CFR part 2 subpart J, 47 CFR part 27 Subparts C and M
RSS-131 Issue 3, RSS-199 Issue 3

Date of issue: 2017-04-20
//W/%///" AT
Tested by:  Matti Virkki Approved by: Stefan Andersson

Laboratories are accredited by the Swedish Board for Accreditation and Conformity Assessment (SWEDAC) under the terms of Swedish legislation. The accredited lab: Y activities meet the
17025 (2005). This report may not be reproduced other than in full, except with the prior written approval by Intertek Semko.

qui its in SS-EN ISO/IEC

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. Intertek's responsibility and liability are limited to the terms and conditions of the agreement. Intertek
assumes no liability to any party, other than to the Client in accordance with the agreement, for any loss, expense or damage occasioned by the use of this report. Only the Client is authorized to permit copying or distribution of
this report and then only in its entirety. Any use of the Intertek name or one of its marks for the sale or advertisement of the tested material, product or service must first be approved in writing by Intertek. The observations and test
results in this report are relevant only to the sample tested. This report by itself does not imply that the material, product, or service is or has ever been under an Intertek certification program.
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1 CLIENT INFORMATION
The EUT has been tested by request of
Company: Deltanode AB

Hammarby fabriksvag 61 6tr

120 33 Stockholm

Sweden
Name of contact: Daniel Kerek
2 EQUIPMENT UNDER TEST (EUT)
2.1 Identification of the EUT according to the manufacturer/client declaration
Equipment: DAS Remote
Tested Model: DDH-2600
Brand name: Deltanode
Serial number: 99996
Manufacturer: Deltanode AB
Transmitter frequency range: 2620 — 2690 MHz
Receiver frequency range: 2500 — 2570 MHz
Frequency agile or hopping: []Yes X No
Antenna: [ Internal antenna X] External antenna
Antenna connector: [] None, internal antenna X Yes, type N
Rating RF output power: +43 dBm rms
Rated gain +60dB

Type of modulation:

Temperature range:

Power rating:

Transmitter standby mode
supported:

Tested with GMSK, QPSK

[] category | (General): -20°C to +55°C

[] Category Il (Portable equipment): -10°C to +55°C

[] Category Il (Equipment for normal indoor use): +5°C to +35°C
X] Other: -30°C to +55°C

120V 60 Hz

X Yes ] No

Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden

Telephone +46 8 750 00 00, Fax +46 8 750 60 30

www.intertek.se

Registered in Sweden: No: SE556024059901, Registered office: As address
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2.2 Additional hardware information about the EUT

The EUT consists of the following units:

Parameter Value Unit
Unit type Remote Unit (FOR)
RU/FOR Artno DDH 196/1-C:w ver 0.0.1 Ser:99996 Week:2017W08
FOR Unit FOR 101 Rev:1.2.1 Week:2014w31 Ser:3139
SW System version |R3.11-r.3.8.18.3 (cbuild 36) System type:2600x1M
FOR Board KS22.1 R1D 2014w31 BH03139
FOR MAC addr 00:1A:26:00:3A:69 hex
FOR UL Wavelength | 1310 nm
VGA 1 KS55.21 P1C 2016W33 LH00113
MPI 1 KS45.8 R1A 2017W03 DH00525
HPA 1 HPT2600 Rev:0.0.1 2016W6
LPA 1 ADL1-2600-030-070 SN:SMD087-0002

2.3 Peripheral equipment

Peripheral equipment is defined as equipment needed for correct operation of the EUT during the
tests, but not included as a part of the testing and evaluation of the EUT.

Equipment Manufacturer / Type

Fiber optical interface  Deltanode AB / DOI 302 Rev:1.3.1 Week:2017w09 Ser:10471

Laptop PC Dell

Ethernet hub Deltanode AB

2.4 Test signals

Continuous transmission on full power
As requested in KDB 935210 D05 V01r01

Narrow band signal: GSM with GMSK modulation
Wide band signal: AWGN 4.11 MHz 99% OBW

2.5 Modification during the tests

No modifications were made during the testing.

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
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3 TEST SPECIFICATIONS
3.1 Standards

CFR 47 Part 2 Subpart J, 47 DFR Part 27 Subpart C and M
RSS-131 Issue 3, RSS-199 Issue 3

Test methods in:
KDB 935210 D05 Industrial booster Basic measurement

ANSI C63.26-2015 American National Standard for Compliance Testing of Transmitters Used in
License Radio Services

3.2 Additions, deviations and exclusions from standards and accreditation

RSS-199 is not within Intertek Semko AB’s scope of accreditation.
No other additions, deviations or exclusions from standards or accreditation were made

3.3 Testsite

Measurements were performed at:

Intertek Semko AB.

Torshamnsgatan 43,

P.O. Box 1103

SE-164 22 Kista

Intertek Semko AB is a FCC listed test site with site registration number 90913

Intertek Semko AB is a Industry Canada listed test facility with IC assigned code 2042G

3.4 Test conditions

If not additionally specified, the tests were performed under the following environmental conditions:

Parameter Normal Extreme

Supplying voltage, V 120 85-273

Air temperature, °C 20 24 -30 - +50
Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
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4 TEST SUMMARY

The results in this report apply only to the tested sample:

) Description o
Requirement Result | Section in report | Note

§2.1046 RF output power, AGC threshold, linearity
§27.50 and amplifier gain

RSS-GEN 6.12 Pass 5
RSS-1315.2.3
RSS-199 4.4

§2.1047 Modulation characteristics

input versus output signal comparison
RSS-1315.2.2 Pass 6
RSS-199 4.1

§2.1049 Occupied bandwidth

RSS-GEN 6.6
RSS-1315.2.1
RSS-199 4.2

Pass 7

§2.1051 Spurious emissions, Intermodulation and band edge
measurements at antenna terminals

RSS-GEN 6.13 Pass 8-9
RSS-199 4.5

§2.1053 Field strength of spurious radiation

RSS-GEN 6.13 Pass 10
RSS-199 4.5

§2.1055 Frequency stability

RSS-GEN 6.11 Pass 11
RSS-1315.2.4
RSS-199 6.4

NT = Not Tested, by request of the Client
NA = Not Applicable

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
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5 AGC TRESHOLD, RF OUTPUT POWER AND LINEARITY

Date of test: 2017-04-03 Test location: EMC Center
EUT Serial: 99996 Ambient temp. °C 21

Tested by: MTV (I;oelative humidity 36

Test result: Pass Margin: 20.0dB

5.1 Requirement

CFR 47 82.1049, 827.50(h), KDB 935210 D05 clauses 3.2 and 3.5
RSS-131 Clauses 5.2.3 and 6.2, RSS-199 clause 4.4 SRSP-517 clause 5.1

Fixed and base stations (except fixed subscriber stations) are limited to a maximum permissible
equivalent isotropically radiated power (e.i.r.p.) of 1640 W/MHz (i.e. no more than 1640 W e.i.r.p. in
any 1 MHz band segment) with an antenna height above average terrain (HAAT) up to 300 metres.

In addition, the peak-to-average power ratio (PAPR) of the transmitter shall not exceed 13 dB for
more than 0.1% of the time and shall use a signal corresponding to the highest PAPR during
periods of continuous transmission.

5.2 Test set-up

Signal generator was connected to the FOI unit which converted rf signal to optical signal. The
optical signal was then fed via fibre to the EUT.

The EUT’s output port was connected to signal analyser via rf cables and 30 dB attenuator.

A PC was connected to FOI via Ethernet hub. The PC was then used to control the EUT.

The output power was measured with EUT amplification set to 60 dB and input signal was
increased until Automatic Gain Control threshold was reached but did not affect the gain. The EUT
output response was monitored when input signal level was increased and the response is linear
until AGC threshold is reached.

The test was then repeated with 3 dB higher input signal level so that AGC limited the gain.

The peak power was measured using signal analyser's CCDF measurement function. The value
that is exceeded less than 0.1% time is reported

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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5.3 Test data

S 114 10-06 Strémberg 164234

GSM
Frequency Average Automatic level Limit Peak tQ avg Peal; tq avg
power control EIRP ratio ratio limit
MHz dBm dBm dB dB
2635.45 41.95 Off 62.15 0.04 13
2635.45 42.15 On 62.15 0.27 13
WCDMA
Frequency Average Automatic level Limit Pe_ak to avg Pe_ak to avg
power control EIRP ratio ratio limit
MHz dBm dBm
2635.45 41.97 Off 62.15 8.9 13
2635.45 41.85 On 62.15 8.9 13
Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
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Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30

www.intertek.se
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Equipment type Manufacturer Model Inv. No. Cal. due date
Spectrum analyser Rohde & Schwarz | FSV 32594 7/2017
Rf-attenuator Narda 776B-10 8337 7/2017
Rf-attenuator Huber Suhner 5920 _N-50- 32697 7/2017
010/199 N
Rf cable Huber Suhner Sucoflex 104PE 39076 7/2017
Rf cable Huber Suhner Sucoflex 104PE 39077 7/2017
Rf cable Huber Suhner Sucoflex 104PE 39079 7/2017
Signal generator Rohde & Schwarz | SMIQ0O3B 12792 7/2017
Signal generator Rohde & Schwarz | SMBV100 32593 7/2017
Intertek Semko AB
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6 OCCUPIED BANDWIDTH INPUT VS OUTPUT COMPARISON

Date of test: 2017-04-03/17 Test location: Wireless centre
EUT Serial: 99992 Ambient temp. 21°C

Tested by: MTV Relative humidity 30%

Test result: Pass Margin: -

6.1 Requirement

KDB 935219 D05
The spectral shape of rf-output shall look similar to input in all modulations.

RSS-1315.2.2
The spectral growth of the 26 dB bandwidth of the output signal shall be less than 5% of the input
signal spectrum.

6.2 Test set-up

Signal generator was connected to the FOI unit which converted rf signal to optical signal. The
optical signal was then fed via fibre to the EUT.

The EUT’s output port was connected to spectrum analyser via rf cables and 30 dB attenuator.
A PC was connected to FOI via Ethernet hub. The PC was then used to control the EUT.

The 26 dB occupied bandwidth was measured using spectrum analyser’s occupied bandwidth
function.

The EUT was set to use 60 dB gain and input signal was adjusted so that Automatic Gain Control
did not yet limit the output power.

The test was then repeated with higher input signal level so that AGC limited the output power.
Finally occupied bandwidth of signal generator was measured and input signal output was
compared to EUT output.

6.3 Test data

26 dB Occupied 26 dB 26 dB Occupied Difference %
Frequency | Signal band width Occupied band | band width output
MHz type Input width output with AGC
(kH2) (kHz) (kHz)
2635.45 GSM 314.69 312.89 313.49 -0.05%
2635.45 AWGN 4835 4865 4825 +0.07%
Intertek Semko AB
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Date:3APR 2017 10:28:02

Occupied bandwidth GSM input

Spectrum nv:\:[ I
Ref Level 41.10 dém  Offset 31.10 dB @ RBW 5 kHz
| Att 25 dB SWT 379 ps VBW 20 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 37.11 dBm
L] 2.630409970 GHz
30 dBm V/\/w 2600 db
./‘ 317.800000000 kHz
20 dBm 8292.8
TY;,/
10 dBm
0 dBm P ]
-10,4Bm
-20 dBm
-30 dBem
-40 dBm
-50 dBm
CF 2.63545 GHz 691 pts Span 600.0 kHz
Marker
Type | Ref | Trc | ¥-value | Y-value | Function | Function Result |
M1 1 2.63546997 GHz 37.11 dBm ndB down 317.8 kHz
T1 1 2.6352911 GHz 11.09 dBm ndg 26.00 db
T2 1 2.6356089 GHz 10.76 dBm Q factor 8292.68
q 02.04.2017
[ ] [ ] Measuring...  {LRCRCECR G 103140

Date:3APR 2017 10:31:50

Occupied bandwidth GSM agc off

Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30

www.intertek.se

Registered in Sweden: No: SE556024059901, Registered office: As address
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Spectrum [@
Ref Level 41.10 dém  Offset 31.10 dB @ RBW 5 kHz
o att 25 dB SWT 379 ps  VBW 20kHz  Mode Auto FFT
@ 1Pk Max
Mi[1] 37.15 dBm
L] 2.635467370 GHz
30 dBm 26.00 dB
’/ 317.800000000 kHz
20 dBm 0 factor 8292.8
v
10 dBm

a0 dem = \j\r/r‘

-1 m \.\
-20 dBm
-30 dem
-40 dBm
-50 dBm
CF 2.63545 GHz 691 pts Span 600.0 kHz
Marker
Type | Ref | Trc | ¥-value | Y¥-value | Function | Function Result
M1 1 2.63546737 GHz 37.15 dBm ndB down 317.8 kHz
T1 1 2.63529023 GHz 11.03 dBm ndB 26,00 dB
T2 1 2.63560803 GHz 11.40 dBm Q factor 8202.8
] [ ] Measuring... 'lllllll' “ “3i?]‘:'322|:;: %
Date: 3APR 2017 10:32:44
Occupied bandwidth GSM agc on
Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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Spectrum :%:
Ref Level 41.10 dem Offset 31.10 dB @ RBW G50 kHz
| Att 25dB SWT 37.9 ps VBW 200 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 10.10 dBm
2.6350610 GHz
30 dBm ndB 26.00 dB
By 4.569000000 MHz
20 dBm Q factor 576.9
M1
10 dBm X
WWWJWW%
0 dem \
-10 dBm ? \(
-20 dBm / \
R L
N P WY
-40 dBm
-50 dBm
CF 2.63545 GHz 691 pts Span 7.0 MHz
Marker
Type | Ref | Trc | ¥-value | Y¥-value | Function | Function Result |
M1 1 2.635561 GHz 10.10 dBm ndB down 4. 569 MHz
T1 1 2.633171 GHz -15.50 dBm ndg 26.00 db
T2 1 2.637739 GHz -15.35 dBm O factor 576.0
. 02.04.2017
[ ] [ ] Measuring... llllllll' “ 10:13:00 7

Date:3APR 2017 10:13:00

AWS Occupied bandwidth WCDMA input

Spectrum

(=)

Ref Level 41.10 dém  Offset 31,10 dB @ RBW 50 kHz
| Att 25 dB SWT 37.9 ps VBW 200 kHz Mode Auto FFT
@ 1Pk Max
F1 M1[1] 33.87 dBm
2.6355510 GHz
20 dém AR el Sl dia ndB 26.00 dB
/fy By 4.569000000 MHz
20 dBm jf Q factor a76.9
T 2
10 dBm / ‘\
mﬂ Moo
-20 dBm
-30 dBem
-40 dBm
-50 dBm
CF 2.63540 GHz 691 pts Span 7.0 MHz
Marker
Type | Ref | Trc | ¥-value | ¥Y-value | Function | Function Result |
M1 1 2.635551 GHz 33.87 dém ndB down 4. 569 MHz
T1 1 2.633171 GHz 8.34 dBm ndB 26.00 dB
T2 1 2.637739 GHz 8.47 dBm Q factor 576.9
( i | Measuring...  WHRRNNEED 6 ]
Date: 3APR 2017 10:08:37
AWS Occupied bandwidth WCDMA agc off
Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30

www.intertek.se

Registered in Sweden: No: SE556024059901, Registered office: As address
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Spectrum [@
Ref Level 41.10 dBm Offset 31.10 dB @ RBW 50 kHz
| ALt 25 dR SWT 37.9 ps VYBW 200 kHz Mode Auto FFT
@ 1Pk Max
M1[1] 34.73 dBm
o Dot T -
/»f‘ Bw 4.569000000 MHz
20 dBm Q factor a76.9
T‘}/ 2
10 dBm
0 dem / \
-10 dBrm
-20 dem
-30 dem
-40 dBrm
-50 dBm
CF 2.63545 GHz 691 pts Span 7.0 MHz
Marker
Type | Ref | Trc | ¥-value | ¥Y-value | Function | Function Result |
M1 1 2.635561 GHz 34.73 dém ndB down 4,569 MHz
T1 1 2.633171 GHz 9,16 dBm ndB 26.00 dB
T2 1 2.637739 GHz 0.24 dBm Q) factor L76.9
( i | Measuring...  WHRRNNEED 6 R y
Date: 3APR.2017 10:10:16
AWS Occupied bandwidth WCDMA agc on
6.4 Test equipment
Equipment type Manufacturer Model Inv. No. Cal. due date
Spectrum analyser Rohde & Schwarz | FSV 32594 7/2017
Rf-attenuator Narda 776B-10 8337 7/2017
Rf-attenuator Huber Suhner 5920 _N-50- 32697 712017
010/199 N
Rf cable Huber Suhner Sucoflex 104PE 39076 7/2017
Rf cable Huber Suhner Sucoflex 104PE 39077 7/2017
Rf cable Huber Suhner Sucoflex 104PE 39079 7/2017
Signal generator Rohde & Schwarz | SMIQ03B 12792 7/2017
Signal generator Rohde & Schwarz | SMBV100 32593 7/2017
Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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7 PASSBAND GAIN, OCCUPIED BANDWIDTH AND OUT OF BAND REJECTION

Date of test: 2017-04-03 Test location: Wireless centre
EUT Serial: 99995 Ambient temp. 24°C

Tested by: MTV Relative humidity 46%

Test result: Pass Margin: -

7.1 Requirement

RSS-131 clause 5.2.1

The passband gain shall not exceed the nominal gain by more than 1.0 dB. The 20 dB bandwidth
shall not exceed the nominal bandwidth that is stated by the manufacturer. Outside of the 20 dB
bandwidth, the gain shall not exceed the gain at the 20 dB point.

7.2 Test set-up

Signal generator was connected to the FOI unit which converted rf signal to optical signal. The
optical signal was then fed via fibre to the EUT.

The EUT’s output port was connected to spectrum analyser via rf cables and 30 dB attenuator.
A PC was connected to FOI via Ethernet hub. The PC was then used to control the EUT.

7.3 Test data

Occupied 20 dB
Eﬂrﬁguency Signal type band width
(MHz)
2600 Ccw 96.48

The pass band maximum gain is measured from FOI unit’s rf input to EUT output.
This is not same as EUT’s amplifier gain.

Eﬂrﬁguency Gen. out (dBm) | Pathloss (dB) Meastjdrggq())utput Gain dB
2635.45 -26.5 1.1 42.0 69.6 dB
Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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(=)

Spectrum
Ref Level 22.00 dBm @ RBW 1 MHz
Att 40 dB SWT 28.5 ps YBW 3 MHz Mode Auto FFT
@ 1Pk Max
M1[1] 6.11dBm
2.635450 GHz
10 dBm ha1 ndB 20.00 dB
| 96.380000000 MHz
0 dBm ‘f Q factor 27.3
-10 dBm Tj, ‘[2
-20 dBm /
-30 dBm
e /
-50 dBm
-60 dBm
-70 dBm
CF 2.6314 GHz 691 pts Span 200.0 MHz
Marker
Type | Ref | Trc | ¥-value | ¥Y-value | Function | Function Result |
M1 1 2.63545 GHz 6.11 dBm ndB down 96,38 MHz
T1 1 2.60448 GHz -14.36 dBm ndB 20.00 dB
T2 1 2.70086 GHz -11.78 dBm Q factor 27.3
I | measuring... QUARNREEN W6 CRENL
Date:3APR 2017 09:39:11
Passband bandwidth
Intertek Semko AB

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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8 BAND EDGE EMISSION AND INTERMODULATION

Date of test: 2017-04-05 Test location: Wireless centre
EUT Serial: 99996 Ambient temp. 21°C

Tested by: MTV Relative humidity 30%

Test result: Pass Margin: 2.3dB

8.1 Requirement

§27.53 (m) (2)

For digital base stations, the attenuation shall be not less than 43 + 10 log (P) dB, unless a
documented interference complaint is received from an adjacent channel licensee with an
overlapping Geographic Service Area.

RSS-199 section 4.5 a

The power of any emission outside of the authorized operating frequency ranges must be
attenuated below the transmitting power (P) by a factor of at least 43 + 10 log (P) dB.

8.2 Test set-up

2 Signal generators were connected to power combiner who was then connected to the FOI unit.
Signals were placed on two lowest adjacent channels of the band.
The test was repeated on 2 highest channels.

8.3 Test data

Spectrum | E%:[

Ref Level 41.10 dBm  Offset 31.10 dB & RBW 50 kHz
Att 30dE SWT 37.9ps ¥BW 200 kHz Mode Auto FFT
SGL Count 100/100
@ 1Rm AwvgPwr
Lirmit §heck PAES M1[1] -17.63 dBm
Line _$PURIOUS_LINE_ABS_| PAES 2.6199999530 GHz
30 dem

20 dBm

10 dBm

0dem

| SPURTOUS_LINE 285

]
—
-30 dem
-40 dBm
-50 dem
Start 2.617 GHz 32001 pts Stop 2.62 GHz

] [ Ready URRRRRERD eulinaloo

13:00:04 %

Date:5APR.2017 13:00:04

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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2 AWGN signals lower band edge AGC off

Spectrum nv:\:t I

Ref Level 41,10 dBm  Offset 31,10 dB @ RBW 50 kHz

Att 30de SWT 37.9 ps ¥BW 200 kHz Mode auto FFT
SGL Count 100/100

@1Rm AvgPwr

Tirmit Gheck PAES M1[1] -19.68 dBm
Line _$PURIOUS_LINE_ABS_| PABS 2.6199512980 GHz
30 dem
20 dem
10 dem
0 dBm
| SPURIOUS LINE ABS
M1
-20 dém
"-./‘—__'_‘_"_
I e L e TN I B ety Rl
-30 dem
-40 dBm
-50 dBm
Start 2.617 GHz 32001 pts Stop 2.62 GHz
A
i | Ready SRRRRERND WG A

Date: 5APR 2017 12:57:40

2 AWGN signals lower band edge AGC on

Spectrum :%: l

Ref Level 41.10 dém  Offset 31.10 dB @ RBW 50 kHz

Att 30dB SWT 37.9 s ¥BW 200 kHz Mode Auto FFT
SGL Count 100/100

@1Rm AvgPwr
Tirnit Gheck PAES M1[1] -17.54 dBm
Line _$PURIOUS_LINE_ABS_| PARS 2.6316492450 GHz

30 dem

20 dBm

10 dBm

0 dBm

| SPURTOUS_LINE_ABS_

T
_.—._‘_,f‘a—-—._.n-./*-.___‘,_/——"“—-—--\___/—-‘._.f-— |
e e —

-30 dBm

-40 dBm

-50 dBm

Start 2.63 GHz 32001 pts Stop 2.633 GHz
il | Ready ERRENRRED e sz 7

Date: 5APR.2017 13:00:53

2 AWGN signals lower band edge AGC off in band

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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Spectrum | :%:
Ref Level 45.10 dBm  Offset 31.10 dB @ RBW 50 kHz

| Att 25de SWT 37.9 ps VBW 200 kHz
SGL Count 1007100
@ 1Rm AvgPwr

Mode aAuto FFT

Limit Gheck PABS M1[1] -20.43 dBm
40 dRime—HPHRIOHSHIME—ADS PARS 2.6300000000 GHz
M2[1] -20.43 dBm
20 dam 2.6300000000 GHz
20 dem
10 dBm
0 dem

| SPURIOUS_LINE_s85_

2L dRem= T " e NV N B P
-30 dem
-40 dBm
-50 dBm
Start 2.63 GHz 32001 pts Stop 2.633 GHz
—
] [ ] Ready (TTTTTTTTE] Lot

12:48:21 2
Date:3APR 2017 12:4821

2 AWGN signals lower band edge AGC on in band

Spectrum :%: l

Ref Level 41.10 dém Offset 31.10 dB & RBW 50 kHz

|& Att 20 dB SWT 37.9 ps ¥BW 200 kHz Mode Auto FFT
SGL Count 100/100

@1Rm AvgPwr

Tirnit Gheck PAES M1[1] -15.37 dBm
Line _$PURIOUS_LINE_ABS_| PABS 2.6909891720 GHz
30 dem
20 dBm
10 dem
0 dBm
| SPURIOUS_LINE ABS WL
—/’\——J"‘—“\_/-’—‘—-—--f"-—f“‘-'—---__ﬁﬁ—-—\_/—-.f [ -
[odem— i
-30 dBm
-40 dBrm
-50 dem
Start 2.69 GHz 32001 pts Stop 2.693 GHz
il | Ready SERNNNEND WG Rt %

Date:5APR.2017 12:55:49

2 AWGN signals upper band edge AGC off

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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Spectrum | :%:

Ref Level 41.10 dBm  Offset 31,10 dB @ RBW 50 kHz

| Att 20de SWT 37.9 ps ¥BW 200 kHz Mode Auto FFT
SGL Count 1007100

@ 1Rm AvgPwr

Tirmit Gheck PABS M1[1] -15.87 dBm
Line _$PURIOUS_|LINE_ABS_| PARS 2.6902700380 GHz
30 dBm
20 dBm
10 dBm
0 dem

| SPURTOLG, LINE_ARS_

-30 dem
-40 dBm
-50 dBm
Start 2.69 GHz 32001 pts Stop 2.693 GHz
] [ ] Ready LTI T "ﬂg‘:;i‘:g y

Date:5APR 2017 12:5621

2 AWGN signals upper band edge AGC on

Spectrum | :%:

Ref Level 45.10 dém Offset 31,10 dB @ RBW 50 kHz

|& Att 25dB SWT 37.9 ps VYBW 200 kHz Mode aAuto FFT
SGL Count 1007100

@ 1Rm AvgPwr

Limit Gheck PAES M1[1] -15.31 dBm
40 dRime—SPURIGUSINE—ABS PASS 2.6799141750 GHz
30 dBm
20 dm
10 dem
0dem
| SPURIOUS_LIME_#8S_ FAT
/J—
A B .- e ]
30 dBm
40 dBm
50 dBm
Start 2.677 GHz 32001 pts Stop 2.68 GHz
1 | Ready (T Soonit g

Date: 5APR.2017 10:00:18

2 AWGN signals upper band edge AGC off in band

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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Spectrum | :%:
Ref Level 45.10 dBm  Offset 31,10 dB @ RBW 50 kHz

| Att 25de SWT 37.9 ps ¥BW 200 kHz Mode Auto FFT
SGL Count 1007100

@ 1Rm AvgPwr
Lirnit Gheck

40 dEime—$PHRIOHS

pabs M1[1] -15.31 dBm
e SR 2.6799141750 GHz

N
=&

30 dBm

20 dBm

10 dBm

0 dem

| SPURIOUS_LINE_£85_

M1

-30 dBm

-40 dBm

-50 dBm

Start 2.677 GHz 32001 pts Stop 2.68 GHz
S—

] [ ] Ready TN ] et y

Date:5APR 2017 10:00:18

2 AWGN signals upper band edge AGC on in band

Spectrum | :%:

Ref Level 41.10 dém  Offset 31.10 dB & RBW 5 kHz

Att 30de  SWT 379.2 ps ¥BW 20 kHz Mode auto FFT
SGL Count 1007100

@ 1Rm AvgPwr

Tirmit Gheck PABS M1[1] -25.80 dBm
Line _$PURIOUS_|LINE_ABS_| PARS 2.6199999530 GHz
30 dBm
20 dBm
10 dBm
0 dem

| SPURIOUS LINE ABS

-20 dem
9
E=TaaE o i L O sttt
-40 dBm
-50 dBm
Start 2.617 GHz 32001 pts Stop 2.62 GHz
—
][ ] Ready (TTTTTTTTE ] 93092017 y

Date:5APR 2017 13:02:56

2 GSM signal on lower band edge AGC off

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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Spectrum :%:
Ref Level 41.10 dém  Offset 31.10 dB & RBW 5 kHz
Att 30dE  SWT 379.2 ps VYBW 20 kHz Mode aAuto FFT
SGL Count 1004100
@ 1Rm AvgPwr
Tirmit Gheck PABS M1[1] -26.04 dBm
Line _$PURIOUS_LINE_ABS_| PABS 2.6199810160 GHz
30 dBm
20 dem
10 dBm
0dBm

| SPURIOUS LINE ABS

-20 dBm

-30 dBm

-40 dBm

-50 dBm

Start 2.617 GHz

32001 pts

Stop 2.62 GHz
P—

I

]

Date:5APR 2017 13:03:47

2 GSM signal on

Spectrum |

lower band edge AGC on

Ready

LTI T

05.04.2017
13:03:48

Vi

=)

Ref Level 41.10 dBm
Att 30 dB
SGL Count 100/100

Offset 31.10 dB @ RBW 5 kHz

SWT 379.2 ps ¥BW 20 kHz Mode asuto FFT

@ 1Rm AvgPwr

Date: 5APR 2017 13:06:03

2 GSM signal on lower band edge AGC off in band

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address

Tirmit Gheck PABS M1[1] -25.44 dBm
Line _$PURIOUS_|LINE_ABS_| PARS 2.6209000470 GHz
30 dim
20 dem
10 dBm
0 dem
| SPURIOUS LINE a5
20 dém
r
l}i_g"m sty e s romrm o ] o " st I pgren,
40 dBm
50 dBm
Start 2.6200 GHz 32001 pts Stop 2.6239 GHz
][ ] Ready (TTTTTTTTE] 05092017 y
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Spectrum

Test report no. 1707651STO-003 Ed. 2

&

Ref Level 41.10 dBm
Att 30 dB
SGL Count 1004100

Offset 31.10dB & RBW 5 kHz
SWT 379.2 ps ¥BW 20 kHz Mode auto FFT

@ 1Rm AvgPwr

Tirmit Gheck PABS M1[1] -25.70 dBm
Line _$PURIOUS_|LINE_ABS_| PARS 2.6209000470 GHz
30 dBm
20 dBm
10 dBm
0 dem

| SPURIOUS LINE ABS

1—20 dBm

r

%&WMWMWWMWWW

Date:5APR 2017 13:04:52

2 GSM signal on lower band edge AGC on in band

Spectrum

-40 dBm
-50 dBm
Start 2.6209 GHz 32001 pts Stop 2.6239 GHz
—
] [ ] Ready (TTTTTTTTE ] 03092017 y

(=)

Ref Level 45.10 dBm
| Att 25 de
SGL Count 100/100

Offset 31.10 d8 ® RBW 5 kHz
SWT  379.2 ps ¥BW 20 kHz Mode auto FFT

@1Rm AvgPwr

Limit ¢heck PABS M2[1] -21.81 dBm
40 dEme—pPHRIOHS HHE—#AB5 PARS 2.6900000000 GHz
M1[1] -21.81 dBm
30 dam 2.6900000000 GHz
20 dem
10 dBm
0 dem

| SPURIOUS_LINE_&BS_

0 dBm

-30 dBm

-40 dBrn

-50 dBm

Start 2.69 GHz

32001 pts

Stop 2.693 GHz
P—

i

] Ready CTTTTTTEE )

Date: 5APR 2017 12:51:03

2 GSM signal on upper band edge AGC off

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se

05.04.2017

1255108 g

Registered in Sweden: No: SE556024059901, Registered office: As address
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Spectrum | n%:
Ref Level 45.10 dBm  Offset 31,10 dB @ RBW 5 kHz

| Att 25de SWT 379.2 ps VBW 20 kHz
SGL Count 1007100
@ 1Rm AvgPwr

Mode Auto FFT

Limit Gheck PABS M2[1] -20.81 dBm
40 dRime—HPHRIOHSHIME—ADS PARS 2.6900000000 GHz
M1[1] -20.81 dBm
20 dam 2.6900000000 GHz
20 dem
10 dBm
0 dem

| SPURIOUS_LINE_s85_

Brm
30 dom Iy U s i Y S P, ""'w‘\t-v‘n""‘-"‘\"q"' W\MWMMF ol AP e, " PRI I A
-40 dem
-50 dBm
Start 2.69 GHz 32001 pts Stop 2.693 GHz
P —
i | Ready URNRNRNRD G A

Date:5APR 2017 12:52:04

2 GSM signal on upper band edge AGC on

Spectrum | n%:

Ref Level 45.10 dBm  Offset 31,10 dB @ RBW 5 kHz

| Att 25de SWT 379.2 ps V¥BW 20 kHz Mode auto FFT
SGL Count 1007100

@ 1Rm AvgPwr

Limit Gheck PABS M2[1] -19.19 dBm
40 dRime—HPHRIOHSHIME—ADS PARS 2.6800000000 GHz
M1[1] -19.04 dBm
20 dam 2.6799985470 GHz
20 dem
10 dBm
0 dem

| SPURIOUS_LINE_£85_

-20 dBm E

R T T i e B R At A A S e S WA e i

-30 dBm
-40 dem
-50 dBm
Start 2.6789569 GHz 32001 pts Stop 2.68 GHz
—
i | Ready URNRNRNRD G Caoas

Date:5APR 2017 12:49:16

2 GSM signal on upper band edge AGC off in band

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address
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Spectrum | :%:

Ref Level 45.10 dBm  Offset 31,10 dB @ RBW 5 kHz
| Att 25dB SWT 379.2 ps VBW 20 kHz Mode Auto FFT
SGL Count 1004100

@ 1Rm AvgPwr

Limit Gheck PABS M2[1] -22.22 dBm
40 dRime—HPHRIOHSHIME—ADS PARS 2.6800000000 GHz
M1[1] -22 .48 dBm
20 dam 2.6799985470 GHz
20 dem
10 dBm
0 dem

| SPURIOUS_LINE_£85_

-20 dBm

WWWW‘"WMWWW

-40 dBm

-50 dBm

Start 2.67817 GHz 32001 pts Stop 2.68 GHz

] [ ] Ready TN ] bl

10:16:33 g7

Date:5APR 2017 10:16:33

2 GSM signal on upper band edge AGC on in band

8.4 Test equipment

Equipment type Manufacturer Model Inv. No. Cal. due date
Spectrum analyser Rohde & Schwarz | FSV 32594 7/2017
Rf-attenuator Narda 776B-10 8337 7/2017
Rf-attenuator Huber Suhner 5920 _N-50- 32697 712017
010/199 N
Rf cable Huber Suhner Sucoflex 104PE 39076 7/2017
Rf cable Huber Suhner Sucoflex 104PE 39077 7/2017
Rf cable Huber Suhner Sucoflex 104PE 39079 7/2017
Signal generator Rohde & Schwarz | SMIQ03B 12792 7/2017
Signal generator Rohde & Schwarz | SMBV100 32593 7/2017
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Date of test: 2017-04-03 Test location: Wireless centre
EUT Serial: 99995 Ambient temp. 24

Tested by: MTV Relative humidity 36

Test result: Pass Margin: 0.3dB

9.1 Requirement

§27.53 (M) (2)
For digital base stations, the attenuation shall be not less than 43 + 10 log (P) dB, unless a

documented interference complaint is received from an adjacent channel licensee with an
overlapping Geographic Service Area.

RSS-199 clause 4.5
Equipment shall comply with the following unwanted emission limits:
a) for base station and fixed subscriber equipment, the power of any unwanted emissions

measured as above shall be attenuated (in dB) below the transmitter power, P (dBW),
by at least 43 + 10 logyo p

9.2 Test set-up

Signal generator was connected to the FOI unit which converted rf signal to optical signal. The
optical signal was then fed via fibre to the EUT.

The EUT’s output port was connected to spectrum analyser via rf cables and 30 dB attenuator.
A PC was connected to FOI via Ethernet hub. The PC was then used to control the EUT.

9.3 Test data

Spectrum | E%:[

Ref Level 45.10 dBm Offset 31,10 dB @ RBW 1 MHz
jo Att 25dB SWT 10.1 ms VBW 2 MHz Mode Auto Sweep
SGL Count 100/100
@ 1Rm AvgPwr
Limit ¢heck PABS M1[1]

40 dBf Oynreano b orae s no palo
me—5PHRIOHEHMNE—ARS: PAES

-15.21 dBm
2.618000 GHz

30 dBm

20 dBm

10 dBm

0 dBm

SEURIOUS_LINE_ABS

+

-20 dem

-30 dBm 1
A il ! s i

-40 dBm

-50 dBm

Start 0.0 Hz 10001 pts Stop 2.618 GHz
—

(TTTTTTIITE) =

] [ Ready

Date:3APR.2017 10:55:11
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AWGN low ch

Spectrum | :%:
Ref Level 45.10 dBm  Offset 31,10 dB @ RBW 50 kHz

| Att 25dB SWT 37.8 ps VBW 200 kHz
SGL Count 1004100

@ 1Rm AvgPwr

Mode aAuto FFT

Lirnit Gheck PABS
40 dEmre—$PHRISHS

M1[1] -14.77 dBm
2.619999900 GHz

=&
=
b
0

30 dBm

20 dBm

10 dBm

0 dem

| SPURIOUS_LTME_ARS_

-20 dBm

- | e
e — —l— | ] ]
-30 dem

-40 dBm

-50 dBm

Start 2.618 GHz 10001 pts

Stop 2.62 GHz

i Ready UNRRENREY W6 A
il “

Date:3APR 2017 10:56:19

AWGN low ch

Spectrum | :%:

Ref Level 45.10 dém Offset 31,10 dB @ RBW 50 kHz

|& Att 25dB SWT 37.8 ps VYBW 200 kHz Mode aAuto FFT
SGL Count 1007100

@ 1Rm AvgPwr

Limit ¢heck paBS M1[1] -24.52 dBm
40 dBme—$PHRISHSHINE—ABS— PAGS 2.625001700 GHz
30 dBm
20 dBm
10 dBm
0 dBm

| SPURIOUS_LIME_#8S_

20 dBm

-20 dBm

-40 dBm

50 dBm

Start 2.625 GHz 10001 pts Stop 2.627 GHz

1 Ready (T A
Date:3APR.2017 10:57:34
AWGN low ch
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Spectrum | n%:
Ref Level 45.10 dém  Offset 31.10 dB @ RBW 1 MHz
o att 25d8 SWT 37.2ms VBW 3MHz Mode Auto Sweep
SGL Count 100/100
@ 1Rm AvgPwr
Limit Gheck PABS M2[1] -29.02 dBm
40 dRire—SPHRIGHSJHHE—ABS— P 5.244770 GHz
M1[1] -14.08 dBm
20 dam 2.627190 GHz
20 dBm
10 dBm
0 dem
SPURIOUS_LINE ABS_
|20 dBm
2
30 dem T_ g’ o
e WRIRpUy WP NS e -~ -
-40 dBm
-50 dBm
Start 2.627 GHz 32001 pts Stop 15.0 GHz
—
i Ready URNRNRNRD G oy

Date:3APR 2017 10:59:53

AWGN low ch

Spectrum n%?l

Ref Level 45.10 dém  Offset 31,10 dB @ RBW 1 MHz

| Att 25dB SWT 36 ms ¥BW 3 MHz Mode Auto Sweep
SGL Count 100/100

@1Rm AvgPwr

Limit ¢heck PABS M2[1] -31.66 dBm
40 dEme—pPHRIOHS HHE—#AB5 PARS 15.905030 GHz
M1[1] -30.20 dBm
30 dam 20.079780 GHz
20 dem
10 dBm
0 dem

| SPURIOUS_LINE_ARS_

-20 dem
M1

30 dris — ¥

MF NP =" M " P A ot

-40 dbm

-50 dem

Start 15.0 GHz 32001 pts Stop 27.0 GHz

i Ready WRNRNRNRD i s
Date: 3APR.2017 11:01:14
AWGN low ch
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Spectrum | n%:
Ref Level 45.10 dém  Offset 31.10 dB @ RBW 1 MHz
s att o5de SWT  32.1ms VBW 3MHz Mode Auto Sweep
SGL Count 100/100
@ 1Rm AvgPwr
Limit Gheck PaBS mM2[1] -13.33 dBm
40 dRire—fPERIGHS | E—A RS S 2.6404590 GHz
M1[1] -13.33 dBm
20 dam 2.6405000 GHz
20 dem
10 dem
0 dem
| SPURIOUS_LINE_£85_ T
-20 dem [
-30 dBm
Jh-.-l-ﬂ = et gy sy MORVR DRI SR L ""J
-40 dBm
-50 dem
Start 9.0 kHz 32001 pts Stop 2.6405 GHz
i Ready URNRNRNRD G oy

Date:3APR 2017 11:0327

AWGN mid ch

Spectrum | :%1

Ref Level 45.10 dBm  Offset 31.10 dB @ RBW 50 kHz

j& Att 25de SWT 37.9 ps VBW 200 kHz Mode aAuto FFT
SGL Count 1007100

@ 1Rm AvgPwr

Limit Gheck PABS M2[1] ~26.97 dBm
40 dRire—$PHRIGUSHNE—ABS PABS 2.6475000000 GHz
M1[1] -26.97 dBm
2.6475000000 GH
30 dem z
20 dem
10 d&m
0 dem

| SPURIOUS_LTME_ARS_

20 dbm
=4
T Y N T T e e e b e e e
-30 dem
-40 dBm
50 dem
Start 2.6475 GHz 32001 pts Stop 2.6505 GHz
—
i Ready URNRNREND G o

Date:3APR 2017 11:06:31

AWGN mid ch
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Spectrum | :%:
Ref Level 45.10 dBm  Offset 31,10 dB @ RBW 1 MHz
| Att 25dB SWT 37.1 ms YBW 3 MHz Mode Auto Sweep
SGL Count 1004100
@ 1Rm AvgPwr
Limit ¢heck PABS M2[1] -16.56 dBm
40 dEimre—3PHRIGHSHIE—ABS— PAGES 2.690000 GHz
M1[1] -15.65 dBm
20 dam 2.680020 GHz
20 dem
10 dBm
0 dem
PURIOUS_LINE_ABS_
Yy iy
-‘.A ™ T W w
R N e o Yy W
-40 dBm
-50 dBm
Start 2.6505 GHz 32001 pts Stop 15.0 GHz
—
] [ Ready (TTTTTTTTE ] 3092007 y

Date:3APR 2017 11:09:10

AWGN mid ch

Spectrum | :%:

Ref Level 45.10 deBm  Offset 31.10 dB @ RBW 1 MHz

j& Att 25de SWT 36 ms VBW 3 MHz Mode Auto Sweep
SGL Count 1007100

@ 1Rm AvgPwr

Limit Gheck PABS M1[1] -30.24 dBm
40 dRime—5PHRISHSHIME—ABS PAGS 20.062900 GHz
30 dBm
20 dem
10 dBm
0 dem

| SPURIOUS_LTME_ARS_

-20 dem
M1
-30 de| —c
M}*— - Py i finy I .
-40 dBm
-50 dBm
Start 15.0 GHz 32001 pts Stop 27.0 GHz
] [ Ready (TTTTTTTTE] e y

Date:3APR 2017 11:10:12

AWGN mid ch
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&

Ref Level 45.10 dBm
| Att 25 dB
SGL Count 1004100

Offset 31,10 dB @ RBW 1 MHz
SWT 32.1 ms ¥BW 3 MHz Mode Auto Sweep

@ 1Rm AvgPwr
Limit Gheck PaBS mM2[1] -14.17 dBm
40 dRire—fPERIGHS | E—A RS S 2.6792040 GHz
M1[1] -17.05 dBm
20 dam 2.6200000 GHz
20 dem
10 dem
0 dem
| SPURIOUS_LINE_£85_ f
Ly
-20 dem }rJ
-30 dBm ]
oy st Ry P . A Y “
-40 dBm
-50 dem
Start 0.0 Hz 32001 pts Stop 2.68 GHz
—
i Ready CTTITTTTTE] L,

Date:3APR 2017 11:15:04

AWGN high ch

Spectrum |

11:15:04 22

=)

Ref Level 45.10 dBm
| Att 25 dBe
SGL Count 100/100

Offset 31.10 dB @ RBW 50 kHz
SWT 37.8 ps VBW 200 kHz Mode aAuto FFT

@ 1Rm AvgPwr

Limit Gheck PABS M1[1] ~20.94 dBm
40 dRire—$PHRIGUSHNE—ABS PABS 2.6849818440 GHz
mM2[1] -25.78 dBm
2.6830000000 GH
30 dem z
20 dem
10 d&m
0 dem

| SPURIOUS_LTME_ARS_

F
20 dBm £
= - _._._,_.—_.__,/—-—-m_—-—‘—/"“*a,_/‘_'_'___'"_“‘—"_"'r‘lq
- —t e —T " T ]

-30 dem
-40 dBm
50 dBm
Start 2.683 GHz 32001 pts Stop 2.685 GHz
—
i Ready URNRNREND G i
Date: 3APR.2017 11:17:27
AWGN high ch
Intertek Semko AB
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Spectrum | :%:

Ref Level 45.10 dBm  Offset 31,10 dB @ RBW 50 kHz

| Att 25de SWT 37.8 ps ¥BW 200 kHz Mode Auto FFT
SGL Count 1007100

@ 1Rm AvgPwr
Limit Gheck PABS M1[1]

40 dEime—$PHRIOHS

-22.03 dBm
—HHE—ARS PARS 2.6901779630 GHz

N

=
=
b
0

30 dBm

20 dBm

10 dBm

0 dem

| SPURIOUS_LINE_£85_

20 ey,
- 1 | |
-30 dBm
-40 dBm
-50 dem
Start 2.69 GHz 32001 pts Stop 2.692 GHz
] [ Ready (TTTTTTTTE ] 3032007 y

Date:3APR 2017 11:19:18

AWGN high ch

Spectrum | :%:
Ref Level 45.10 dBm Offset 31.10 dB @ RBW 1 MHz
s att 25de SWT 37ms  VBW 3MHz Mode Auto Sweep
SGL Count 100/100
@ 1Rm AvgPwr
Limit ¢heck PaEs M2[1] -28.70 dBm
40 dRine—HPHRIGUS JINE—ABRS] PABS 5.375250 GHz
M1[1] -15.96 dBm
2.692000 GH
30 dem z
20 dem
10 dBm
0 dem
SEURIOUS._LINE_4RS_
[
-20 dem
M2
-30 dem — LT e
W [P DRV I JPypop T
Laais . — il e l w
-40 dBm
-50 dBm
Start 2.692 GHz 32001 pts Stop 15.0 GHz
] [ Ready (TTTTTTTTE] e y

Date:3APR 2017 11:220:38

AWGN high ch
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Spectrum nv:\:t I
Ref Level 45.10 dém  Offset 31,10 dB @ RBW 1 MHz
o att 25 dB SWT 36ms  VBW 3MHz Mode Auto Sweep
SGL Count 100/100
@1Rm AvgPwr
Limit ¢heck PABS M1[1] -30.16 dBm
40 dEme—3PHRIOHSHME—ADRS PAGS 20.074150 GHz
30 dBm
20 dBm
10 dBm
0 dem
| SPURIOUS_LINE_ABS_
-20 dBm
M1
-3 dBy '
o b SRR \ SN "
-40 dBm
-50 dBm
Start 15.0 GHz 32001 pts Stop 27.0 GHz
—
] [ Ready TS ] 03.03.2017 4

Date:3APR 2017 11:221:40

AWGN high ch

Spectrum | :%:

Ref Level 35.10 dBm  Offset 31,10 dB @ RBW 1 MHz
| Att 25dB SWT 32.1 ms YBW 3 MHz Mode Auto Sweep
SGL Count 1004100

@ 1Rm AvgPwr

Limit ¢heck pabs M1[1] -18.94 dBm
30 dRire—HPHRIOHS— M E—ARS— SR 2.6179590 GHz

e
=
il
T
ch
o

L

h

20 dBm

10 dBm

0 dBm

-10 dBm
| SPURIOUS_LINE_ABS_

E
-20 dBm

-30 dBm

-40 dBm

50 dBm

-50 dBm

Start 0.0 Hz 32001 pts Stop 2.618 GHz

] [ Ready (TTTTTTTTE ] e

105144 g7

Date:13APR 2017 10:51:44

GSM low channel
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Spectrum | :%:

Ref Level 35.10 dBm  Offset 31,10 dB @ RBW 1 MHz

| Att 25de SWT 33 ms ¥BW 3 MHz Mode Auto Sweep
SGL Count 1007100

@ 1Rm AvgPwr
Limit Gheck PABS M1[1]

30 dEime—$PHRIOHS

-27.10 dBm
—HHE—ARS PARS 5.240730 GHz

N
=
m
I
2]
=
b
0

20 dBm

10 dBm

0 dBm

-10 dBm
| SPURIOUS_LINE_ABS_
-20 dBm

IR =

-40 dBm
-50 dem
-60 dBm
Start 4.0 GHz 32001 pts Stop 15.0 GHz
] [ Ready (TTTTTTTTE ] 13042017 y

Date:13APR 2017 10:54:55

GSM low channel

Spectrum | :%:

Ref Level 356.10 deém  Offset 31.10 dB @ RBW 1 MHz

j& Att 25de SWT 36 ms VBW 3 MHz Mode Auto Sweep
SGL Count 1007100

@ 1Rm AvgPwr
Limit ¢heck PARS M1[1]

30 dEime—$PHRIGHS

-33.14 dBm
e o 15.000000 GHz

i
-

20 dBm

10 dBm

0 dBm

-10 dBm
| SPURIOUS_LINE_A85S_
-20 dBm

-3 dB

-40 dBm

-50 dBm

-50 dBm

Start 15.0 GHz 32001 pts Stop 27.0 GHz

] [ Ready ERRNRREED WO 13042017 Yy

10:57:16

Date:13APR 2017 10:57:16

GSM low channel

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address



S 114 10-06 Strémberg 164234

Test report no. 1707651STO-003 Ed. 2
Page 40 (53)

Spectrum | :%:

Ref Level 35.10 dBm  Offset 31,10 dB @ RBW 1 MHz

| Att 25de SWT 32.1 ms ¥BW 3 MHz Mode Auto Sweep
SGL Count 1007100

@ 1Rm AvgPwr
Limit Gheck ABS M1[1]

30 dEime—$PHRIOHS

-20.46 dBm
—HHE—ARS ARG 2.6198770 GHz

e
=
T
ch

20 dBm

10 dBm

0 dBm

-10 dBm
| SPURIOUS_LINE_ABS_
-20 dBm

-30 dBm

|8 Bty I w‘ml}

-40 dBm

50 dBm

-50 dBm

Start 0.0 Hz 32001 pts

Stop 2.62 GHz
—

] [ Ready (TTTTTTTTE ] 12042017 y
= = 4

Date:13APR.2017 10:52:30

GSM mid channel

GSM mid channel

Spectrum | E%:[

Ref Level 35.10 dBm Offset 31,10 dB @ RBW 1 MHz

|& Att 25dB SWT 32.1ms VBW 2 MHz Mode Auto Sweep
SGL Count 100/100

@ 1Rm AwvgPwr

Limit ¢heck PABS M1[1]
30 dRime—HrERESES

-20.92 dBm
] — = AHE 2.6920000 GHz

i
-

b

20 dBm

10 dBm

0 dem

-10 dBm
| SPURIOUS_LINE_&BS_
o0 dem

30 dBm

-40 dBm

-50 dem

-50 dBm

Start 2.692 GHz 32001 pts

Stop 4.0 GHz
i Ready (TTTTITITTN] ol

105342 %

Date: 13APR 2017 10:53:43

GSM mid channel
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Spectrum | :%:

Ref Level 35.10 dBm  Offset 31,10 dB @ RBW 1 MHz

| Att 25de SWT 33 ms ¥BW 3 MHz Mode Auto Sweep
SGL Count 1007100

@ 1Rm AvgPwr
Limit Gheck PABS M1[1]

30 dEime—$PHRIOHS

-26.68 dBm
—HHE—ARS PARS 5.300880 GHz

N
=
m
I
2]
=
b
0

20 dBm

10 dBm

0 dBm

-10 dBm
| SPURIOUS_LINE_ABS_
-20 dBm

M1

ol e

-40 dBm

50 dBm

-50 dBm

Start 4.0 GHz 32001 pts

Stop 15.0 GHz
—
] [ Ready (TTTTTTTTE ] oot

105548 g

Date:13APR 2017 10:55:49

GSM mid channel

Spectrum nv:\:t I
Ref Level 36.10 dBm Offset 31.10 dB & RBW 1 MHz
| ALt 25 dB SWT 36 ms YBW 3 MHz Mode Auto Sweep
SGL Count 100/100
@ 1Rm AvgPwr
Limit ¢heck PARS M1[1] -32.92 dBm
30 dRime—FPHRIGHSHME—AB S PARS 15.000000 GHz
20 dBm
10 dBm
0 dBm
-10 dBm
| SPURIOUS_LINE_ABS_
-20 dBm
1_ dB r"‘ " . e
-40 dBm
-50 dBm
-60 dBm
Start 15.0 GHz 32001 pts Stop 27.0 GHz
-
] [ Ready T 1502017 y

Date:13APR 2017 10:59:19

GSM mid channel

Intertek Semko AB
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Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address



S 114 10-06 Strémberg 164234

Spectrum

&

Ref Level 35.10 dBm  Offset 31,10 dB @ RBW 1 MHz
| Att 25dB SWT 32.1 ms YBW 3 MHz Mode Auto Sweep
SGL Count 1004100

@ 1Rm AvgPwr

Lirnit Gheck

30 dEime—$PHRIOHS

M1[1]

I
T
%)

N

20 dBm

-21.00 dBm
2.6198770 GHz

10 dBm

0 dBm

-10 dem

| SPURIOUS_LINE_ABS_
-20 dBm

-30 dBm

i P Lo o ine
-40 dBm

50 dBm

-50 dBm

Start 0.0 Hz 32001 pts

Stop 2.62 GHz

] [ Ready TN ]

Date:13APR 2017 10:53:02

GSM high channel

Spectrum |

13.04.2017
10:53:02 2

&

Ref Level 35.10 dBm Offset 31,10 dB @ RBW 50 kHz
j& Att 25 dBE SWT 1ms VYBW 200 kHz Mode Auto Sweep
SGL Count 100/100

@ 1Rm AwvgPwr

M1[1]
30 dBm

20 dBm

-31.13dBm
2.69050000 GHz

10 dBm

0 dem

-10 dBm

-20 dBm

1

-40 dBm

=30 dBm
%MWWWM\ B O

-50 dBm

-50 dBm

CF 2.6915 GHz 691 pts

Span 2.0 MHz

Channel Power

Bandwidth 1.00 MHz Power -20.59 dBm Tx Total -20.59 dBm

[ ] [ Ready T T )

Date:13APR.2017 104725

GSM high channel

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se

13.04.2017

10:47:25 %
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Spectrum | :%:

Ref Level 35.10 dBm  Offset 31,10 dB @ RBW 1 MHz
| Att 25dB SWT 32.1 ms VBW 3 MHz Mode Auto Sweep
SGL Count 1004100
@ 1Rm AvgPwr

Limit ¢heck PABS M1[1] -21.09 dBm
30 dEime—$HPHRIOHSHIME—ABS PARS 2.6921840 GHz

N
=
=
b
0

20 dBm

10 dBm

0 dBm

-10 dBm
| SFURIOUS_LINE £85_

-40 dBm
-50 dem
-60 dBm
Start 2.692 GHz 32001 pts Stop 4.0 GHz
] [ Ready (TTTTTTTTE ] 1a.04.2017 y

Date:13APR 2017 10:54:21

GSM high channel

Spectrum | :%:

Ref Level 356.10 deém  Offset 31.10 dB @ RBW 1 MHz

| Att 25 dB SWT 33 ms vBW 3 MHz Mode suto Sweep
SGL Count 100/100
@ 1Rm AvgPwr

Lirmit Gheck PARS M1[1] ~27.29 dBm
30 dRine—$PHRIOHSHME—ARS— PAGS 5.379600 GHz
20 dBm
10 dBm
0dem
-10 dem
| SPURIOUS_LINE A85_
-20 dBm
M1
| IR I oyt
VRN VUSROS U SR Y S S
-40 dBm
-50 dBm
-60 dBm
Start 4.0 GHz 32001 pts Stop 15.0 GHz
] [ Ready (TTTTTTTTE] 1042017 y

Date:13APR 2017 10:56:36

GSM high channel
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Intertek

Spectrum n%?l

Ref Level 35,10 dém  Offset 31,10 d& @ RBW 1 MHz
| Att 25 dB SWT 36 ms YBW 3 MHz Mode Auto Sweep
SGL Count 100/100

@1Rm AvgPwr

Limit ¢heck paps M1[1] -32.92 dBm
30 dRire—HPHRISHS M E—A 5 SR 15.000000 GHz

N

20 dBm

10 dBm

0dBm
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10 RADIATED SPURIOUS EMISSION

Date of test: 2017-03-07 Test location: Bjorkhallen
EUT Serial: 99992 Ambient temp. 21°C
Tested by: MTV Relative humidity 32%

Test result: Pass Margin: >20dB

10.1 Test set-up

The test method is in accordance with ANSI C63.26 and ANSI-TIA-603-D-2010.

Both receiver and transmitter are active during the tests.

The EUT was placed on an insulating support above the turntable which is part of the reference
ground plane.

Overview sweeps were performed with the measurement receiver in max-hold mode and the peak
detector activated. Above 1 GHz both peak and average detector is activated.

Signal generator was connected to the FOI unit which converted rf signal to optical signal. The
optical signal was then fed via fibre to the EUT.
The EUT’s output port was terminated to the 50 Q terminator.

A PC was connected to FOI via Ethernet hub. The PC was then used to control the EUT.

10.2 Test conditions

Test set-up: 30 MHz to 1000 MHz

Test receiver set-up:

Preview test: Peak, RBW 120 kHz, VBW 1 MHz

Final test: Quasi-Peak, RBW 120 kHz, VBW 1 MHz

Measuring distance: 3 m
EUT height above ground plane: 0.8 m
Measuring angle: 0 — 359I
Antenna
Height above ground plane: 1 —4 m
Polarisation: Vertical and Horizontal

Type: Bilog
Test set-up: 1 GHz - 22 GHz
Test receiver set-up:
Preview test: Peak, RBW 1 MHz, VBW 3 MHz
Average, RBW 1 MHz, VBW 3 MHz
Final test: Average, RBW 1 MHz, VBW 3 MHz

Peak, RBW 1 MHz, VBW 3 MHz

Measuring distance: 3 m
EUT height above ground plane: 1.5 m
Measuring angle: 0 — 359(]
Antenna

Height above ground plane: 1 -4 m

Polarisation: Vertical and Horizontal

Type: Horn

Antenna tilt: Activated
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10.3 Requirement

The power of any emission outside of the authorized operating frequency ranges must be
attenuated

below the transmitting power (P) by a factor of at least 43 + 10 log(P) dB.

This gives a limit -13 dBm.

The frequency range to be inspected is up to the tenth harmonics of the highest fundamental
frequency according to 47 CFR 2.1057 and RSS-Gen Section 6.13.

The field strength limit is calculated using the plane wave relation.

GP/4TR*= E*/ 120T

G: antenna gain

P: power (W)
R: measurement distance (m)

-13 dBm EIRP gives a field strength limit of 82.2 dBuV/m at a 3 m measurement distance in an
anechoic chamber.

Because all measured field strength results had more than 20 dB margins to the limit substitution
measurements were not performed.

Intertek Semko AB
Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
Telephone +46 8 750 00 00, Fax +46 8 750 60 30
www.intertek.se
Registered in Sweden: No: SE556024059901, Registered office: As address



S 114 10-06 Strémberg 164234

Test report no. 1707651STO-003 Ed. 2
Page 47 (53)

Intertek

10.4 Test results
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Frequency QuasiPeak Average Limit Margin Pol
(MH2z) (dBpV/m) (dBuv/m) (dBuvV/m) (dB)
31.723 40.0 - 82.2 42.2 \Y
42.365 48.4 - 82.2 33.8 \Y
47.376 46.6 - 82.2 35.6 \Y
56.674 52.4 - 82.2 29.8 \Y
60.922 41.3 - 82.2 40.9 \Y
69.039 37.2 - 82.2 45.0 v
10.5 Test equipment
Equipment type Manufacturer Model Inv. No. Cal. due date
Measurement receiver Rohde & Schwarz | ESI 26 32291 7/2017
Measurement receiver Rohde & Schwarz | ESU 40 13178 7/2017
UltraLog antenna Rohde & Schwarz | HL562 30711 12/2017
Horn antenna Rohde & Schwarz | HF907 32307 7/2018
Pre amplifier Rohde & Schwarz | TS-prel 32306 7/2017
Horn antenna + preamp | Bonn BLMA 1826-5A 31247 1/2020
Rf cable Megaphase GC12-K1K1-315 39127 7/2017
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Date of test: 2017-03-29 Test location: EMC center
EUT Serial: 99992 Ambient temp. 20°C
Tested by: MTV Relative humidity 33%

Test result: Pass Margin: NA

11.1 Requirement

§2.1055, §27.54, RSS-139 clause 6.4
The frequency stability shall be sufficient to ensure that the fundamental emissions stay within the

authorized bands of operation.

11.2 Test set-up and test procedure

The frequency stability shall be measured with variation of ambient temperature as follows:(1)
From —-30° to + 50° centigrade at intervals of not more than 10° centigrade through the range.

The frequency stability shall be measured with variation of primary supply voltage as follows:
Vary primary supply voltage from 85 to 115 percent of the nominal value for other than hand
carried battery equipment

Signal generator generating a CW signal was connected to the FOI unit which converted rf signal

to optical signal. The optical signal was then fed via fibre to the EUT.

The EUT’s output port was connected to frequency counter via rf cables and 30 dB attenuator.

11.3 Test results

Torshamnsgatan 43, Box 1103, SE-164 22 Kista, Sweden
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Temperature | Voltage Test signal Output signal Deviation | Result

(°C) frequency (Hz) | frequency (Hz) | (Hz)

+50 120V /60 Hz | 2650 000000 | 2650000001 |1 Pass

+40 120V /60 Hz | 2650 000 000 | 2650000001 |1 Pass

+30 120V /60 Hz | 2650 000 000 | 2650000001 |1 Pass

+10 120V /60 Hz | 2650 000 000 | 2650000001 |1 Pass

0 120V /60 Hz | 2650 000 000 | 2650000001 |1 Pass

-10 120V /60 Hz | 2650 000 000 | 2650000001 |1 Pass

-20 120V /60 Hz | 2650 000 000 | 2650000001 |1 Pass

-30 120V /60 Hz | 2650 000 000 | 2650000001 |1 Pass

Temperature | Voltage Test signal Output signal Deviation | Result

(°C) frequency (Hz) | frequency (Hz) | (H2)

+20 120V /60 Hz | 2650 000000 | 2650000001 |1

+20 85V /60 Hz 2650 000 000 | 2650000001 |1 Pass

+20 276V /60 Hz | 2650 000 000 | 2650000001 |1 Pass

11.4 Test equipment

Equipment type Manufacturer Model Inv. No. Cal. due date

Signal generator Rohde & Schwarz | SMIQ 03 12792 712017

Frequency counter Phillips PM6685R/07 5616 4/2017

Climate chamber Voétsch VC4100 8848 4/2017
Intertek Semko AB
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12 MEASUREMENT UNCERTAINTY
Uncertainties summary

The measurement uncertainty describes the overall uncertainty of the given measured value during
operation of the EUT.

Measurement uncertainty is calculated in accordance with EA-4/02-1997.

The measurement uncertainty is given with a confidence of 95% (k=2).

Radiated disturbance, field strength, 30 MHz - 1000 MHz
30to 300 MHz at 3 m +4,7dB
200 to 1000 MHz at 3 m +4,8dB

Radiated disturbance, field strength, 1to 40 GHz in Semi Anechoic Chambers
“Stora Hallen”and “Bjorkhallen”

1 to 18 GHz with filter or attenuator +5,4dB
1 to 18 GHz without filter or attenuator +5,2dB
18 to 26 GHz without filter or attenuator +55dB

Conducted disturbances at the antenna port on radio equipment

Frequency range 9 kHz — 1 GHz +0,9dB
Frequency range 1 GHz — 7 GHz +1,4dB
Frequency range 7 GHz -18GHz +2,4dB
Frequency range 18 GHz -26,5GHz +3,0dB
Output power
Digital signals, conducted +0,6 dB
Peak power density
Conducted:

Spectrum analyser +25dB
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