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Competences and guarantees

DEKRA Testing and Certification S.A.U. is a testing laboratory accredited by the National Accreditation Body
(ENAC -Entidad Nacional de Acreditacién), to perform the tests indicated in the Certificate No. 51/LE 147.

DEKRA Testing and Certification is a FCC-recognized accredited testing laboratory with appropriate scope of
accreditation that include testing performed in this test report.

DEKRA Testing and Certification is an ISED-recognized accredited testing laboratory with appropriate scope of
accreditation that include testing performed in this test report.

In order to assure the traceability to other national and international laboratories, DEKRA Testing and Certification
S.A.U. has a calibration and maintenance program for its measurement equipment.

DEKRA Testing and Certification S.A.U. guarantees the reliability of the data presented in this report, which is the
result of the measurements and the tests performed to the item under test on the date and under the conditions
stated on the report and, it is based on the knowledge and technical facilities available at DEKRA Testing and
Certification S.A.U. at the time of performance of the test.

DEKRA Testing and Certification S.A.U. is liable to the client for the maintenance of the confidentiality of all
information related to the item under test and the results of the test.

The results presented in this Test Report apply only to the particular item under test established in this document.
IMPORTANT: No parts of this report may be reproduced or quoted out of context, in any form or by any means,
except in full, without the previous written permission of DEKRA Testing and Certification S.A.U.

General conditions

1. This report is only referred to the item that has undergone the test.

2. This report does not constitute or imply on its own an approval of the product by the Certification Bodies or
competent Authorities.

3. This document is only valid if complete; no partial reproduction can be made without previous written
permission of DEKRA Testing and Certification S.A.U.

4. This test report cannot be used partially or in full for publicity and/or promotional purposes without previous
written permission of DEKRA Testing and Certification S.A.U. and the Accreditation Bodies.

Uncertainty

Uncertainty (factor k=2) was calculated according to the DEKRA Testing and Certification S.A.U. internal
document PODTO00O.

Data provided by the client

The following data has been provided by the client:

1. Information relating to the description of the sample ("Identification of the item tested", "Trademark”,
"Model and/or type reference tested").

2. The sample of the model WAVE-11-HIGH-R1 is a Telematics control unit with wireless technologies,
used in automotive, equipped with 2 modems, OEM and customer. The project name WAVE has the
meaning “Wireless Access in Vehicular Environment” and thus describes the key features of this
device as Communication and Data Interface. This unit was designed for automotive usage and
contains the following features: GSM, UMTS, LTE, 5G, and GNSS.

DEKRA Testing and Certification S.A.U. declines any responsibility with respect to the information provided by
the client and that may affect the validity of results.
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Usage of samples

Samples undergoing test have been selected by: The client.

- Sample S/01 is composed of the following elements:

Control N° Description Model Serial N° Date of reception
62486E/264 Telematic Control Unit WAVE-11-HIGH-R1 B393140L4902514 2020/09/30
62486E/014  Antenna (DA WAVE HIGH DAO5DI20 -- 2020/09/22
5G US)
62486E/024 Antenna Box ABO01-120-01 -- 2020/09/22
62486E/025 Antenna Box ABO01-120-01 -- 2020/09/22
62486E/026 Antenna Box ABO01-120-01 -- 2020/09/22
62486E/027 Antenna Box ABO01-120-01 -- 2020/09/22
62486E/124 Harness 20 pol - - 2020/09/28
62486E/061 Harness 20 pol - - 2020/09/22

Auxiliary elements used with the Sample S/01:

Control N° Description Serial N° Date of reception
62486E/269 Battery Li-ion 11FR1580-2 - 2020/09/30
62486E/044  Antenna ground planes -- -- 2020/09/22
for roof
62486E/048 RF Cable for 4-Fakra - - 2020/09/22
62486E/145 OABR Cable -- -- 2020/09/28
62486E/167 OABR 1000 BaseT -- -- 2020/09/28
Converter
62486E/156 Cable OABR Adapter -- -- 2020/09/28
62486E/072 Ethernet Cable -- -- 2020/09/22
62486E/090 Speaker FR7 - 2020/09/28
62486E/101 SOS Pulser (E-Call) 9385 11221 2020/09/28
Sample S/01 has undergone the following test(s): The Radiated tests indicated in the Appendix A.
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Test sample description

PO, : Cable
§°“ name and Specified | Attached | Shielded | Coupled
escription max during test to
length [m] patientt®
Port not
used for
SOP2021
(it has
V2X
interfaces
RF connector —code and O 7 =
D violet trunk/roof) ?ateway
or
SDARS
signal
towards
another
ECU)
RF connector — code >5m [ % O
C blue (trunk/roof)
NanoMQS 20pol >5m X O O
NanoMQS 10pol >8m X O O
HDBT MATEnet 2- >5m O O
Pol (Roof/Trunk)
Antenna Connector <05 < - 0
grey (Roof) oM = =
Supplementary information to the
POMS. .o :
Rated power supply ........ccccco..i Reference poles
Voltage and Frequency
L1 L2 L3 N PE
O |Ac: O O O O O
O | AC: O O O O O
DC: 12V car battery / attenuator (4,5 V < UB < 18 V; UB typical:
K |112V)
O |DC:
Rated POWET .......cccocvvvveeciereann 12v DC
Clock frequencies.................... | 29MHz;26MHz;32,768kHz;49,58MHz;
Other parameters........................: See Technical description
Software VErsion .........ccocevvennn D3
Hardware version ......................... 20512H.001_047 009
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Dimensions in cm (W x Hx D)..... | 160x18x112 mm

Mounting position ........................ [0 | Table top equipment
O | Wall/Ceiling mounted equipment

O | Floor standing equipment
O |Hand-held equipment
<] | Other: automotive telematics control unit

Modules/parts.............................. | Module/parts of test item Type Manufacturer
Accessories (not part of the test Description Type Manufacturer
(1= 1 1) USSP
Cable Harness -
2G/3G4G/5G Antenna - Hirschmann/
Molex

E-CALL button/LED -
SOS Loudspeaker -
Wake-up unit Box -

Documents as provided by the Description File name Issue date
applicant ..ot

Technical Description

3 Only for Medical Equipment

Identification of the client

HARMAN BECKER AUTOMOTIVE SYSTEMS GMBH
BECKER-GOERING-STR. 16, 76307 KARLSBAD, GERMANY

Testing period and place

Test Location DEKRA Testing and Certification S.A.U.
Date (start) 2021-01-19
Date (finish) 2021-01-22

Document history

Report number ‘ Description
62486RRF.009 2021-02-02 | First release.
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Environmental conditions

In the control chamber, the following limits were not exceeded during the test:

Min. =15 °C

Temperature Max. = 35 °C
_ono

Relative humidity mg]x :270560

In the semianechoic chamber, the following limits were not exceeded during the test:

 _1co

Temperature m::x :1355 cs:C
_ - Min. =20 %

Relative humidity Max. = 75 %

Remarks and comments

The tests have been performed by the technical personnel: Nicolds Salguero, Cristina Calle, Verénica Garcia,
Miguel Manuel Lopez.

Used instrumentation:

Radiated Measurements

Last Calibration Due Calibration

1. Semianechoic Absorber Lined Chamber ETS N.A. N.A.
LINDGREN FACT 3 200 STP

2. Shielded Room ETS LINDGREN S101 N.A. N.A.

3. Horn Antenna 1-18 GHz SCHWARZBECK 2019/11 2022/11
MESS-ELEKTRONIK BBHA 9120 D

4.  Biconical/Log Antenna 30 MHz - 6 GHz ETS 2020/04 2023/04
LINDGREN 3142E

5.  RF Preamplifier, 40 dB ,1-18 GHz BONN 2020/05 2021/05
ELEKTRONIK BLMA 0118-1M

6.  Spectrum Analyzer ROHDE AND SCHWARZ 2020/07 2022/07
FSW50

7. EMI Test Receiver 7 GHz ROHDE AND 2019/10 2021/10
SCHWARZ ESR7

8. Wideband Radio Communication Tester 2020/04 2021/04
ROHDE AND SCHWARZ CMW500

9. Wideband Radio Communication Tester 2020/07 2021/07
ROHDE AND SCHWARZ CMW500

10. UXM 5G RF Test Platform KEYSIGHT 2020/01 2022/01
TECHNOLOGIES E7515B

11. DC Power Supply, 30V/5A KEYSIGHT N.A. N.A.
TECHNOLOGIES U8002A

12. Digital Multimeter FLUKE 175 2020/11 2021/11

13. Horn Antenna 18 - 40 GHz SCHWARZBECK 2020/05 2023/05
MESS-ELEKTRONIK BBHA 9170

14. Low Noise Amplifier G>30dB, 18 - 40 GHz 2019/02 2021/02

BONN ELEKTRONIK BLMA 1840-1M
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Testing verdicts

Not applicable: N/A
Pass: P
Fail: F

Not measured: N/M

Summary

FCC PART 27 / RSS-139, RSS-199 PARAGRAPH

Requirement — Test case Verdict Remark

FCC 27.50 / RSS-130 4.6., RSS-139 6.5., RSS-199 4.4.: RF output power N/M 1)
FCC 2.1047 / RSS-130 4.2., RSS-139 6.2., RSS-199 4.1.: Modulation characteristics N/M 1)
FCC 27.54 / RSS-130 4.3., RSS-139 6.4., RSS-199 4.3.: Frequency stability N/M 1)
FCC 2.1049 / RSS-Gen 6.7., RSS-139 6.4., RSS-199 4.3.: Occupied Bandwidth N/M 1)

FCC 27.53/ RSS-130 4.7., RSS-139 6.6., RSS-199 4.5.: Spurious emissions at
antenna terminals

FCC 27.53/ RSS-130 4.7., RSS-139 6.6., RSS-199 4.5.; Radiated emissions P 2)
Supplementary information and remarks:

N/M 1)

(1) Test not requested. Radiated emissions test only requested.

(2) The 62486RRF.001 contains the results of the pre-testing to determine the worst case of the setting of
the antennas.

- Conf #1: MIMO1 Port -> Int BUA Antenna / MIMO2 Port -> MIMO2 Antenna / Antennenbox for NAD#2.
- Conf #2: MIMO1 Port -> Int BUA Antenna / MIMO2 Port -> MIMO2 Antenna / FSA antenna for NAD#2.
- Conf #3: MIMO1 Port -> MIMO1 Antenna / MIMO2 Port -> MIMO2 Antenna / Antennenbox for NAD#2.
- Conf #4: MIMO1 Port -> MIMO2 Antenna / MIMO2 Port -> MIMO2 Antenna / FSA antenna for NAD#2.
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Appendix A: Test results for FCC Part 27 /

RSS-130, RSS-139, RSS-199
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TEST CONDITIONS

POWER SUPPLY (V):

Vnominal: 12 Vdc
Type of Power Supply: External DC (vehicle battery).

The module with the highest antenna gain has been tested using the worst case obtained for conducted output
power for Dual connectivity. And the other module has been tested using an adjacent channel to the 5G with
LTE band with a setting that would allow communication in the same band to both modules simultaneously.
This report cover the worst case between DC_5A n66A and DC_12A n66A.

This report cover the worst case between DC_2A n71A and DC_66A _n71A.

TEST FREQUENCIES:

E-UTRA New Radio Dual Connectivity & MIMO 2x2:

EN-DC configuration DC_26A _n41A + LTE Band 41. (antennas configuration 3):

Table 4.3.1.1.1.41-2: Test frequencies for NR operating band n41, SCS 30 kHz and AFgagter 30 kHz

CBW | carrier Range Carrier Carrier point A | absolute | offsetTo SS GSCN | absolute | Offset | CORE | offsetTo
[MHz] | Bandw centre centre [MHz] Frequen Carrier block Frequen Carrier | SET#0 PointA
idth [MHz] [ARFCN] cyPoint | [Carrier SCS cySSB CORE | Index (sIB1)
[PRBs] A PRBs] [kHz] [ARFCN] SET#0 | (Offset [PRBs]
[ARFCN] [RBs] | [RBs]) Note 1
Note 2 | Note 1
10 24 Downlink Low 2501.01 500202 2496.69 | 499338 0 30 6252 500190 20 0 1(1) 2
& Mid 2592.99 | 518598 2551.95 | 510390 102 6483 518670 0 0 3(3) 210
Uplink High 2685 537000 2499.24 | 499848 504 6711 536910 18 0 0 (0) 1008
15 38 Downlink Low 2503.5 500700 2496.66 | 499332 0 30 6252 500190 22 0 1(1) 2
& Mid 259299 | 518598 2549.43 | 509886 102 6474 517950 0 0 0(0) 204
Uplink High | 2682.48 | 536496 24942 498840 504 6699 535950 10 0 1(1) 1010
20 51 Downlink Low 2506.02 501204 2496.84 | 499368 0 30 6252 500190 10 0 1(1) 2
& Mid 2592.99 | 518598 2547.09 | 509418 102 6471 517710 4 0 3(3) 210
Uplink High | 2679.99 | 535998 2489.37 | 497874 504 6687 534990 12 0 1(1) 1010
30 78 Downlink Low 2511 502200 249696 | 499392 0 30 6252 500190 2 0 1(1) 2
& Mid 259299 | 518598 2542.23 | 508446 102 6456 516510 0 0 0 (0) 204
Uplink. High | 2674.98 | 534996 2479.5 495900 504 6663 533070 6 0 2(2) 1012
40 106 Downlink Low 2516.01 503202 2496.93 | 499386 0 30 6252 500190 4 0 1(1) 2
& Mid 2592.99 | 518598 2537.19 | 507438 102 6444 515550 16 0 0(0) 204
Uplink High 2670 534000 2469.48 | 493896 504 6636 530910 2 0 0 (0) 1008
50 133 Downlink Low 2521.02 504204 2497.08 | 499416 0 30 6252 500190 18 0 0(0) 0
& Mid 259299 | 518598 2532 33 | 506466 102 6432 514590 20 0 0 (0) 204
Uplink High | 2664.99 | 532998 2459.61 491922 504 6612 528990 20 0 0(0) 1008
60 162 Downlink Low 2526 505200 2496.84 | 499368 0 30 6252 500190 10 0 1(1) 2
& Mid 2592.99 | 518598 2527.11 505422 102 6420 513630 0 0 2(2) 208
Uplink High | 2659.98 | 531996 2449.38 | 489876 504 6588 527070 14 0 2(2) 1012
80 217 Downlink Low 2536.02 507204 2496.96 | 499392 0 30 6252 500190 2 0 1(1) 2
& Mid 2592.99 | 518598 2517.21 503442 102 6396 511710 20 0 2(2) 208
Uplink High | 264999 | 529998 2472949 | 485898 504 6537 522990 4 0 1(1) 1010
90 245 Downlink Low 2541 508200 2496.9 499380 0 30 6252 500190 6 0 1(1) 2
& Mid 2592.99 | 518598 251217 | 502434 102 6381 510510 4 0 0(0) 204
Uplink High | 2644.98 | 528996 2419.44 | 483888 504 6513 521070 10 0 2(2) 1012
100 273 Downlink Low 2546.01 509202 2496.87 | 499374 0 30 6252 500190 8 0 1(1) 2
& Mid 2592.99 | 518598 2507.13 | 501426 102 6369 509550 20 0 0 (0) 204
Uplink High 2640 528000 2409.42 | 481884 504 6486 518910 6 0 0 (0) 1008
Note 1: The CORESET#0 Index and the associated CORESET#0 Offset refers to Table 13-4 in TS 38.213 [22]. The value of CORESET#0 Index is signalled in
controlResourceSetZero (pdech-ConfigSIB1) in the MIB. The offseiToPointA IE is expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and
60 kHz subcarrier spacing for FR2.
Note 22 The parameter Offset Carrier CORESET#0 specifies the offset from the lowest subcarrier of the carrier and the lowest subcarrier of CORESET#0. It comresponds to the
parameter AFofsercorReSET-0-Carier N AnNex C expressed in number of common RBS.
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Module NAD2 Module NAD1
DC_26A n41A
Inter-band. Test frequencies for DC_26A _n41A.
Inter-band DC with a LTE Carrier in Band 26 and a 5G Carrier in Band LTE Band 41
n4l.
26A n41A
Channel
BW | Fred | parpen | SCS | BW 1 Fred. | erpren Channel BW | Fred. | earpeN
(MHz) | (MHz) (kHz) | (MHz) (MHz) (MHz) | (MHz)
Low 15 831.5 26865 30 100 2546.01 509202 Adjacent channel to Low 20 2606 40750
Middle 15 836.5 26915 30 100 2592.99 518598 Adjacent channel to Middle 20 2653 41220
High 15 841.5 26965 30 100 2640 528000 Adjacent channel to High 20 2580 40490
EN-DC configuration DC_5A_n66A + LTE Band 66. (antennas configuration 3):
Table 4.3.1.1.1.66-1: Test frequencies for NR operating band n66, uplink and downlink channel bandwidth combinations and SCS 15 kHz
UL/DL CBW carrier Range Carrier Carrier point A | absolute | offsetTo 55 GSCN | absolute | iy Offset | CORE | offsetTo
Band [MHz] | Bandw centre centre [MHz] Frequen Carrier block Frequen - Carrier | SET#0 PointA
width idth [MHz] | [ARFCN] cyPoint | [Carrier SCS cySSB CORE | Index (sI1B1)
combi [PRBs] A PRBs] [kHz] [ARFCN] SET#0 | (Offset | [PRBs]
nation [ARFCN] [RBs] | [RBs]) | Note1
Note 2 | Note1
5/5 5 25 Downlink | Low 21125 422500 | 211025 | 422050 0 15 5279 422410 0 0 0(0) 0
Mid 2145 429000 2124.39 424878 102 5361 428910 0 0 0(0) 102
High 2177.5 435500 2084.53 416906 504 5443 435410 0 0 0(0) 504
5 25 Uplink Low 1712.5 342500 1710.25 342050 0 - - - - - - -
Mid 1745 345000 1652.03 330406 504 - - - - - -
High 17775 355500 177417 354834 6 - - - - - -
5i20 20 106 Downlink Low 2120 424000 2110.45 422092 0 15 5282 422650 G 1 2 (4) 5
Mid 2152.5 430500 21246 424920 102 5364 429150 G 1 2 (4) 107
High 2185 437000 | 208474 | 416948 504 5446 435650 6 1 2 (4) 509
5 25 Uplink Low 17125 342500 | 171025 | 342050 0 - - - - - - -
Mid 1745 349000 | 165203 | 330406 504 - - - - - -
High 17775 355500 177417 3545834 6 - - - - - -
5i40 40 216 Downlink Low 2130 426000 2110.55 422112 0 15 5283 422670 G 1 2 (4) 5
Mid 2155 431000 2117.2 423440 102 5344 427490 G 0 0(0) 102
High 2180 436000 2069.84 413968 504 5405 432490 G 0 0(0) 504
5 25 Uplink Low 17125 342500 1710.25 342050 0 - - - - - - -
Mid 17375 347500 | 164453 | 328906 504 - - - - -
High 17625 352500 | 175917 | 351834 6 - - - - - -
10/10 10 52 Downlink | Low 2115 423000 | 211032 | 422064 0 15 5280 422430 2 0 0(0) 0
Mid 2145 429000 | 212196 | 424392 102 5355 428430 2 0 0(0) 102
High 2175 435000 2079.6 415920 504 5430 434430 2 0 0(0) 504
10 52 Uplink Low 1715 343000 1710.32 342064 0 - - - - - - -
Mid 1745 345000 1649.6 329920 504 - - - - - -
High 1775 355000 1769.24 353848 6 - - - - - -
10/20 20 106 Downlink Low 2120 424000 2110.46 422092 0 15 5282 422650 6 1 2 (4) 5
Mid 2150 430000 2122.1 424420 102 5357 428650 6 1 2 (4) 107
High 2180 436000 | 207974 | 415948 504 5432 434650 6 1 2 (4) 509
10 52 Uplink Low 1715 343000 | 171032 | 342064 0 - - - - - - -
Mid 1745 349000 1649 6 329920 504 - - - - - -
High 1775 355000 1769.24 353848 6 - - - - - -
10/40 40 216 Downlink Low 2130 426000 2110.56 422112 0 15 5283 422670 G 1 2 (4) 5
Mid 2155 431000 2117.2 423440 102 5344 427490 4] 1] 00y 102
High 2180 436000 2069.84 413968 504 5405 432490 G 1] 0 (0) 504
10 52 Uplink Low 1715 343000 1710.32 342064 0 - - - - - - -
Mid 1740 348000 1644 6 328920 504 - - - - - -
High 1765 353000 | 175924 | 351848 6 - - - - - -
15/15 15 79 Downlink | Low 21175 423500 | 211039 | 422078 0 15 5281 422450 4 0 0(0) 0
Mid 2145 429000 2119.53 423906 102 5349 427950 4 0 0(0) 102
High 2172.5 434500 207467 414934 504 5417 433450 4 0 0 (0) 504
15 79 Uplink Low 1717.5 343500 1710.39 342078 0 - - - - - - -
Mid 1745 345000 164717 329434 504 - - - - - -
High 17725 354500 1764.31 352862 6 - - - - - -
20/20 20 106 Downlink Low 2120 424000 2110.46 422092 0 15 5282 422650 6 1 2 (4) 5
Mid 2145 429000 21171 423420 102 5343 427470 6 0 0(0) 102
High 2170 434000 | 206974 | 413948 504 5407 432530 2 0 1(2) 506
20 106 Uplink Low 1720 344000 | 171046 | 342092 0 - - - - - - -
Mid 1745 345000 1644.74 328948 504 - - - - - -
High 1770 354000 1759.38 351876 6 - - - - - -
20/40 40 216 Downlink Low 2130 426000 2110.56 422112 0 15 5283 422670 G [:] 24 5
Mid 2155 431000 2117.2 423440 102 5344 427450 G 0 0 (0) 102
High 2180 436000 2069.84 413968 504 5405 432450 6 0 0 (0} 504
20 106 Uplink Low 1720 344000 | 171046 | 342092 0 - - - - - - -
Mid 1745 349000 | 164474 | 328948 504 - - - - - -
High 1770 354000 | 175938 | 351876 6 - - - - - -
25/25 25 133 Downlink Low 2122.5 424500 2110.53 422106 0 15 5283 422670 i) 1 24 5
Mid 2145 429000 2114.67 422934 102 5337 426990 8 0 0(0) 102
High 2167.5 433500 2064.81 412962 504 5394 431550 4 0 1(2) 506
25 133 Uplink Low 17225 344500 1710.53 342106 0 - - - - - - -
Mid 1745 345000 1642.31 328462 504 - - - - - -
High 1767.5 353500 | 1754.45 | 350890 6 - - - - - -
30/30 30 160 Downlink | Low 2125 425000 21106 422120 0 15 5284 422690 10 1 2 (4) 5
Mid 2145 429000 | 211224 | 422448 102 5331 426510 10 0 0(0) 102
High 2165 433000 2059.88 411976 504 5381 430570 G 0 1(2) 506
30 160 Uplink Low 1725 345000 17106 342120 0 - - - - - - -
Mid 1745 345000 1639.88 327976 504 - - - - - -
High 1765 353000 1749.52 349904 6 - - - - - -
40/40 40 216 Downlink Low 2130 426000 2110.56 422112 0 15 5283 422670 6 1 2(4) 5
Mid 2145 429000 2107.2 421440 102 5319 425550 2 0 1(2) 104
High 2160 432000 | 204984 | 409968 504 5358 428670 6 1 2 (4) 509
40 216 Uplink Low 1730 3465000 | 171056 | 342112 0 - - - - - - -
Mid 1745 345000 1634.84 326968 504 - - - - - -
High 1760 352000 1739.48 347896 6 - - - - - -
Note 1:  The CORESET#0 Index and the associated CORESET#0 Offset refers to Table 13-1in TS 38.213 [22]. The value of CORESET#0 Index is signalled in controlResourceSetZero
(pdCCh—COnﬁgSIB1} in the MIB. The offsetToPointA IE is expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR2
Note 2. The parameter Offset Carrier CORESET#0 specifies the offset from the lowest subcarrier of the carrier and the lowest subcarrier of CORESET#0. It corresponds to the parameter
AFofizetcoreseT-0-camer iN Annex C expressed in number of commen RBs
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D DEKRA

Module NAD2 Module NAD1
DC_5A n66A
Inter-band. Test frequencies for DC_5A n66A.
Inter-band DC with a LTE Carrier in Band 5 and a 5G Carrier in Band LTE Band 66
n66.
5A Nn66A
Channel BW | Freq SCS | BW Freq BW Freq
\ | EARFCN . EARFCN Channel . EARFCN
(MHz) | (MHz) (kHz) | (MHz) (MHz) (MHz) | (MHz)
Low 10 829 20450 15 5 17125 342500 Adjacent channel to Low 3 1726 132132
Middle 10 836.5 20525 15 5 1745 349000 | Adjacent channel to Middle 3 1758 132452
High 10 844 20600 15 5 17775 355500 Adjacent channel to High 3 1767 132542
EN-DC configuration DC_2A n71A + LTE Band 71. (antennas configuration 3):
Table 4.3.1.1.1.71-1: Test frequencies for NR operating band n71 and SCS 15 kHz
CBW | carrier Range Carrier Carrier point A | absolute | offsetTo 55 GSCN | absolute | jyp Offset CORE | offsetTo
[MHz] | Bandw centre centre [MHz] Frequen Carrier block Frequen Carrier | SET#0 PointA
idth [MHz] | [ARFCN] cyPoint | [Carrier SCS cy55B CORE | Index (51B1)
[PRBs] A PRBS] [KHz] [ARFCN] SET#0 | (Offset | [PRBS]
[ARFCN] [RBs] | [RBs]) | Note1
MNote 2 | Note 1
5 25 Downlink Low 519.5 123900 617.25 123450 0 15 1548 123870 8 1 0(0) 1
Mid 634.5 126900 613.89 122778 102 1587 126890 0 1 2(4) 107
High 649.5 129900 556.53 111306 504 1623 129870 8 1 0(0) 505
Uplink Low 665.5 133100 663.25 132650 0 - - - - - - -
Mid 680.5 136100 587.53 117506 504 - - - - - -
High 695.5 139100 69217 138434 6 - - - - - -
10 52 Downlink Low 622 124400 617.32 123464 0 15 1549 123890 10 1 0(0) 1
Mid 634.5 126900 611.46 122292 102 1581 126510 2 1 2(4) 107
High 647 129400 551.6 110320 504 1610 128890 10 1 0(0) 505
Uplink Low 668 133600 663.32 132664 0 - - - - - - -
Mid 680.5 136100 985.1 117020 904 - - - - - -
High 693 138600 687.24 137448 5] - - - - - -
15 79 Downlink Low 6524.5 124900 617.39 123478 0 15 1547 123850 4 0 0(0) 0
Mid 634.5 126900 609.03 121806 102 1575 126030 4 1 2(4) 107
High 544.5 128900 246.67 109334 904 1600 127870 8 1 1(2) 807
Uplink Low 670.5 134100 663.39 132678 0 - - - - - - -
Mid 680.5 136100 282.67 116534 504 - - - - - -
High 690.5 138100 682.31 136462 6 - - - - - -
20 106 Downlink Low 627 125400 617.46 123492 0 15 1548 123870 6 0 00 0
Mid 534.5 126900 606.6 121320 102 1569 125550 6 1 2 (4) 107
High 642 128400 241.74 108348 504 1587 126990 10 1 1(2) 507
Uplink Low 673 134600 663.46 132692 0 - - - - - - -
Mid 680.5 136100 580.24 116048 504 - - - - - -
High 668 137600 677.38 135476 6 - - - - - -
MNote 10 The CORESET#0 Index and the associated CORESET#0 Offset refers to Table 13-1 in TS 38.213 [22]. The value of CORESET#0 Index is signalled in
controlResourceSetZero (pdoch-ConfigSIB1) in the MIB. The offsetToPointA |E is expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and
60 kHz subcarrier spacing for FR2.
Mote 2:  The parameter Offset Carrier CORESET#0 specifies the offset from the lowest subcarrier of the carrier and the lowest subcarrier of CORESET#O. It corresponds to the
parameter AFofsstcORESET-0-Carrier iN Annex C expressed in number of common RBs.

Module NAD2 Module NAD1
DC 2A n71A
Inter-band. Test frequencies for DC_2A n71A.
Inter-band DC with a LTE Carrier in Band 2 and a 5G Carrier in Band LTE Band 71
n71l.
) | 2A n71A
Channe
(,\m’z) (';A'ﬁg) EARFCN (Skﬁf) (Sm) (';A'ﬁ'qz) EARFCN Channel (,3\'4\’2) (';/Irquz) EARFCN
Low 20 1860 18700 15 15 670.5 134100 Adjacent channel to Low 20 688 133372
Middle 20 1880 18900 15 15 680.5 136100 Adjacent channel to Middle 10 693 133422
High 20 1900 19100 15 15 690.5 138100 Adjacent channel to High 20 673 133222
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Radiated emissions

SPECIFICATION:

1. LTE Band 41. FCC §2.1053 & §27.53 (m) (4) / RSS-199 Issue 3 Clause 4.5 (b).
FCC §27.53 (m) (4):

(m) For BRS and EBS stations, the power of any emissions outside the licensee's frequency bands of
operation shall be attenuated below the transmitter power (P) measured in watts in accordance with the
standards below. If a licensee has multiple contiguous channels, out-of-band emissions shall be measured
from the upper and lower edges of the contiguous channels.

(4) For mobile digital stations, the attenuation factor shall be not less than 40 + 10 log (P) dB on all
frequencies between the channel edge and 5 megahertz from the channel edge, 43 + 10 log (P) dB
on all frequencies between 5 megahertz and X megahertz from the channel edge, and 55 + 10 log
(P) dB on all frequencies more than X megahertz from the channel edge, where X is the greater of 6
megahertz or the actual emission bandwidth as defined in paragraph (m)(6) of this section. In
addition, the attenuation factor shall not be less that 43 + 10 log (P) dB on all frequencies between
2490.5 MHz and 2496 MHz and 55 + 10 log (P) dB at or below 2490.5 MHz. Mobile Satellite Service
licensees operating on frequencies below 2495 MHz may also submit a documented interference
complaint against BRS licensees operating on channel BRS Channel 1 on the same terms and
conditions as adjacent channel BRS or EBS licensees.

RSS-199 Issue 3 Clause 4.5 (b):

4.5. In the 1 MHz band immediately outside and adjacent to the channel edge, the unwanted emission power
shall be measured with a resolution bandwidth of at least 1% of the occupied bandwidth for base station and
fixed subscriber equipment, and 2% for mobile subscriber equipment. Beyond the 1 MHz band, a resolution
bandwidth of 1 MHz shall be used. A narrower resolution bandwidth can be used, provided that the measured
power is integrated over the full required measurement bandwidth of 1 MHz, or 1% or 2% of the occupied
bandwidth, as applicable.

Equipment shall comply with the following unwanted emission limits:

(b) for mobile 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:

i. 40+ 10 log10 p from the channel edges to 5 MHz away
ii. 43+ 101ogl10 p between 5 MHz and X MHz from the channel edges, and
iii. 55 + 10 log10 p at X MHz and beyond from the channel edges

In addition, the attenuation shall not be less than 43 + 10 log10 p on all frequencies between 2490.5
MHz and 2496 MHz, and 55 + 10 log10 p at or below 2490.5 MHz.

In (b), p is the transmitter power measured in watts and X is 6 MHz or the equipment occupied
bandwidth, whichever is greater.

LTE Band 41 MEASUREMENT LIMIT:

On all frequencies between the channel edge and 5 megahertz from the channel edge:
At Po transmitting power, the specified minimum attenuation becomes 40+10 log (Po), and the level in dBm
relative Po becomes:

Po (dBm) — [40 + 10 log (Po in mwatts) - 30] =-10 dBm

On all frequencies between 5 megahertz and X megahertz from the channel edge, where X is the
greater of 6 megahertz or the actual emission bandwidth as defined in paragraph (m)(6) of this section;
and between 2490.5 MHz and 2496 MHz:
At Po transmitting power, the specified minimum attenuation becomes 43+10 log (Po), and the level in dBm
relative Po becomes:

Po (dBm) — [43 + 10 log (Po in mwatts) - 30] =-13 dBm

On all frequencies more than X megahertz from the channel edge, where X is the greater of 6 megahertz
or the actual emission bandwidth as defined in paragraph (m)(6) of this section; and below 2490.5 MHz:
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At Po transmitting power, the specified minimum attenuation becomes 55+10 log (Po), and the level in dBm
relative Po becomes:

Po (dBm) — [55 + 10 log (Po in mwatts) - 30] = -25 dBm

2. LTE Band 66. FCC §2.1053 & §27.53 (h) / RSS-139 Issue 3 Clause 6.6.
FCC §27.53 (h):

(h) Except as otherwise specified below, for operations in the 1695-1710 MHz, 1710-1755 MHz, 1755-1780
MHz, 1915-1920 MHz, 1995-2000 MHz, 2000-2020 MHz, 2110-2155 MHz, 2155-2180 MHz, and 2180-2200
bands, the power of any emission outside a licensee's frequency block shall be attenuated below the
transmitter power (P) in watts by at least 43 + 10 log10 (P) dB.

RSS-139 Issue 3 Clause 6.6:

i. In the first 1.0 MHz bands immediately outside and adjacent to the equipment's smallest operating
frequency block, which can contain the equipment’s occupied bandwidth, the emission power per any 1% of
the emission bandwidth shall be attenuated below the transmitter output power P (in dBW) by at least 43 +
10 log10 p (watts) dB.

ii. After the first 1.0 MHz outside the equipment’s smallest operating frequency block, which can contain the
equipment’s occupied bandwidth, the emission power in any 1 MHz bandwidth shall be attenuated below the
transmitter output power P (in dBW) by at least 43 + 10 log10 P (watts) dB.

LTE Band 66 MEASUREMENT LIMIT:

At Po transmitting power, the specified minimum attenuation becomes 43+10 log (Po), and the level in dBm
relative Po becomes:

Po (dBm) — [43 + 10 log (Po in mwatts) - 30] =-13 dBm

3. LTE Band 71. FCC 82.1053 & §27.53 (g) / RSS-130 Issue 2 Clause 4.7.
FCC 827.53 (g):

(g) For operations in the 600 MHz band and the 698-746 MHz band, the power of any emission outside a
licensee's frequency band(s) of operation shall be attenuated below the transmitter power (P) within the
licensed band(s) of operation, measured in watts, by at least 43 + 10 log (P) dB. Compliance with this
provision is based on the use of measurement instrumentation employing a resolution bandwidth of 100
kilohertz or greater. However, in the 100 kilohertz bands immediately outside and adjacent to a licensee's
frequency block, a resolution bandwidth of at least 30 kHz may be employed.

RSS-130 Issue 2 Clause 4.7:

4.7.1. The unwanted emissions in any 100 kHz bandwidth on any frequency outside the low frequency edge
and the high frequency edge of each frequency block range(s), shall be attenuated below the transmitter
power, P (dBW), by at least 43 + 10 log10 p (watts), dB. However, in the 100 kHz band immediately outside
of the equipment's frequency block range, a resolution bandwidth of 30 kHz may be employed.

LTE Band 71 MEASUREMENT LIMIT:

At Po transmitting power, the specified minimum attenuation becomes 43+10 log (Po), and the level in dBm
relative Po becomes:
Po (dBm) —[43 + 10 log (Po in mwatts) - 30] =-13 dBm
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METHOD:
The measurement was performed with the EUT inside an anechoic chamber.

The spectrum was scanned from 30 MHz to at least the 10th harmonic of the High frequency generated within the
equipment.

The EUT was placed on a non-conductive stand at a 3 meter distance from the measuring antenna for measurements
below 18 GHz and at 1 m distance for measurements above 18 GHz.

Detected emissions were maximized at each frequency by rotating the EUT and adjusting the measuring antenna
height and polarization. The maximum meter reading was recorded.

The maximum field strength (dBuV/m) of each detected emission at less than 20 dB respect to the limit is converted
to an equivalent EIRP level (dBm) according to ANSI C63.26 with the formula:

EIRP (dBm) = E (dBuV/m) + 20 log(D) - 104.8; where D is the measurement distance (in the far field region) in m.
D=3m

A resolution bandwidth / video bandwidth of 100 kHz / 300 kHz was used for frequencies below 1 GHz and 1 MHz /
3 MHz for frequencies above 1 GHz.

TEST SETUP:

Radiated measurements setup from 30 MHz to 1 GHz:

ANECHOIC CHAMBER
Measuring 360°Rotating
Antenna Table
‘ ‘ | 3 mdistance
X
AntennaMast
| (Antennaheight variation: 1-4 m)

Spectrum analyser

Shielded Control RoomFor
Radiated Measurements
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Radiated measurements setup from 1 GHz to 18 GHz:

SAVAVAVAVAVAVA
<

AVAVAVAVAYAYAVAYAVAYAYAV.

Radiated measurements setup f > 18 GHz:

VWWWWWWWWAWVWWWWVWVVY

Preamplifier Hom ant
EUT

\ 2 B
1 m distance

Shielded control room for

Spectrum radiated measurements

analyser
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RESULTS:

e DC_26A_n4lA +LTE Band 41:

A preliminary scan determined the worst case:
1) DC_26A_n41A (Module NAD2):

26A: QPSK, BW=15 MHz, RB=1, Offset=0.
n4lA: Pi/2 BPSK, BW=100 MHz, SCS=30 kHz, RB=136, Offset=68.

2) LTE Band 41 (Module NAD1):
41:  QPSK, BW=20 MHz, RB=1, Offset=0.

The following results are the ones of the worst case.

- LOW CHANEL:

Frequency range 30 MHz -

1 GHz:

Spurious frequencies at less than 20 dB below the limit:

D DEKRA

Spurious frequency (MHz) | E.I.LR.P (dBm) | Polarization | Detector | Measurement Uncertainty (dB)
664.849 -41.27 V Peak <+4.99

Frequency range 1 - 27 GHz:

Spurious frequencies at less than 20 dB below the limit:

Spurious frequency (GHz) | E.I.LR.P (dBm) | Polarization | Detector | Measurement Uncertainty (dB)

2.6241 -27.11 \Y Peak <+4.98
5.19425 -40.78 \Y Peak <+4.98
7.79125 -27.22 \Y Peak <+4.98
18.17955 -42.18 \Y Peak <+5.08

Frequency range 2490.5 - 2496 MHz:

Spurious frequencies at less than 20 dB below the limit:

Spurious frequency (GHz) | E.I.R.P (dBm) | Polarization | Detector | Measurement Uncertainty (dB)
2.49052246 -27.34 V Peak <+4.98
2.49085209 -27.67 V Peak <+4.98
2.49138685 -26.48 V Peak <+4.98
2.49222291 -26.84 V Peak <+4.98
2.49383676 -25.96 V Peak <+4.98
2.49447466 -25.34 V Peak <+4.98
2.49529451 -25.11 V Peak <+4.98
2.49583846 -25.69 )Y Peak <+4.98
2.49317676 -24.3 H Peak <+4.98
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- MIDDLE CHANNEL:

Frequency range 30 MHz - 1 GHz:

Spurious frequencies at less than 20 dB below the limit:

D DEKRA

Spurious frequency (MHz) | E.I.LR.P (dBm) | Polarization | Detector | Measurement Uncertainty (dB)
638.885 -42.01 \Y Peak <+4.99

Frequency range 1 - 27 GHz:

Spurious frequencies at less than 20 dB below the limit:

Spurious frequency (GHz) | E.l.LR.P (dBm) | Polarization | Detector | Measurement Uncertainty (dB)

2.526829 -26.55 V Peak <+4.98
2.664167 -26.37 H Peak <+4.98
3.30175 -42.83 V Peak <+4.98
3.35075 -38.84 V Peak <+4.98
13.22025 -43.11 V Peak <+4.98
15.86475 -44.21 V Peak <+4.98
18.50865 -38.82 V Peak <+5.08
21.15255 -38.86 \Y Peak <+5.08

Frequency range 2490.5 - 2496 MHz:

Spurious frequencies at less than 20 dB below the limit:

Spurious frequency (GHz) | E.I.LR.P (dBm) | Polarization | Detector | Measurement Uncertainty (dB)
2.49056609 -29.15 \Y Peak <+4.98
2.49181093 -28.81 \Y Peak <+4.98
2.49373006 -28.21 \Y Peak <+4.98
2.49385528 -28.33 \Y Peak <+4.98
2.49450134 -28.05 \Y Peak <+4.98
2.49570493 -28.58 \Y Peak <+4.98

- HIGH CHANNEL:

Frequency range 30 MHz - 1 GHz:

No spurious frequencies at less than 20 dB below the limit.

Frequency range 1 - 27 GHz:

Spurious frequencies at less than 20 dB below the limit:

Spurious frequency (GHz) | E.l.R.P (dBm) | Polarization | Detector | Measurement Uncertainty (dB)

2.206157 -33.45 V Peak <+4.98
2.2680333 -35.38 \Y Peak <+4.98
2.483347 -28.9 )Y Peak <+4.98
2.71468 -27.46 V Peak <+4.98
2.197266 -37.15 V Peak <+4.98
5.14225 -36.57 V Peak <+4.98
7.71325 -31.12 V Peak <+4.98
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Frequency range 2490.5 - 2496 MHz:

Spurious frequencies at less than 20 dB below the limit:

D DEKRA

Spurious frequency (GHz) | E.l.LR.P (dBm) | Polarization | Detector | Measurement Uncertainty (dB)
2.49195301 -25.38 \Y Peak <+4.98
2.49324184 -26.57 \Y Peak <+4.98
2.49406409 -25.99 \Y Peak <+4.98
2.49599129 -24.75 \Y Peak <+4.98

Measurement Uncertainty (dB)

<+4.99 for f <1 GHz

<1+4.98 forf=1 GHz up to 17 GHz
<+5.08 for f 2 17 GHz up to 26.5 GHz
<+5.33 for f =2 26.5 GHz up to 27 GHz

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz (worst case):

- Low Channel:

Spectrum (&3]

D DEKRA

Ref Level -10.00 dém  Offset 2,15 d8 & RBW 1 MHz
jo At 0de SWT 30 ms & VBW 3 MHz Mode Sweep Input 1 AC
TOF

@ 1Pk View

-20 dBm

D1 -25.000 dBrmr

-30 dem

=40 dBm:

0 dBm-

-70 dBm

-80 dBm:

-90 dBm

-100 de

Start 30.0 MHz

Stop 1.0 GHz

The peaks at 831.5MHz and 876.5 correspond to the LTE signals uplink and downlink of DC_26A n41A.

- Middle Channel:

Spectrum (&3]

(=)

Ref Level -10.00 dém  Offset 2,15 d8 & RBW 1 MHz
jo ALt 0de SWT 30 ms & VBW 3 MHz Mode Sweep Input 1 AC
TOF

@ 1Pk View

-20 dBm:

D1 -25.000 dBmr

-30 dBm

-40 dBm:

-50 dBm:

0 dém f

-80 dBm:

-90 dBm

-100 des

Start 30.0 MHz

Stop 1.0 GHz

The peaks at 836.5MHz and 881.5 correspond to the LTE signals uplink and downlink of DC_26A_n41A.
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- High Channel:

Spectrum ®

Ref Level -10.00 dém  Offset 2,15 dB & RBW 1 MHz
= Att ods  SWT 30ms & VBW 3 MHz Mode Sweep Input 1 AC
TDF

® 1Pk View

-20 dBm-

D1 -25.000 dBm

-30 dB

-40 dBm

50 dB

F \‘lw 4 LT LTI WAL AR W P r

-70 dB

-80 der

-50 di

-100 dem

Start 30.0 MHz 30000 pts

Stop 1.0 GHz

The peaks at 841.5MHz and 886.5 correspond to the LTE signals uplink and downlink of DC_26A n41A.
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FREQUENCY RANGE 1 - 3 GHz (worst case):

- Low Channel:

Spectrum @] Iu,.f
Ref Level -15.00 dBm = RBW 1MHz
o At DR SWT 30ms @ VBW 3MHz  Mode Swesp  Input 1 4C
PS TOF
(@ 17k view

I

D1 -25.000 dBnr 4

-30 dBm:

-40 dBm

-60 dem

-70 dBm

-80 dBm:

-90 dBm:

-100 dem

-110 e

Start 1.0 GHz 30000 pts Stop 3.0 GHz
—-

The peaks at 2546.01MHz (n5A) and 2606MHz (LTE 5) to above the limit are the carrier frequencies.

- Middle Channel:

Spectrum @] ry

Ref Level -15.00 dBm & RBW 1 MHz

jo Attt 0dd  SWT 30ms & VBW 3 MHz Mode Swesp Input 1 AC
PS TDF

@ 1Pk View

-20 dem

D1 -25.000 dBmr

-30 dBm -

a0 o I I

-60 dém

-70 dBm:

-80 dem

-90 dBm

-100 dem

-110 e

Start 1.0 GHz 30000 pts Stop 3.0 GHz
—-

The peaks at 2593MHz (n5A) and 2653MHz (LTE 5) to above the limit are the carrier frequencies.
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- High Channel:

Spectrum (&)

Ref Level -15.00 dBm @ RBW 1 MHz
o Att 0de SWT 30ms & VBW 3 MHz Mode Sweep Input 1 AC
PS TDF
@® 1Pk Yiew
-20 dBm

D1 -25.000 dBm

-60 dBm

-70 dBm

-80 dBm

-90 dBm

-100 dBm

-110 dBm

Start 1.0 GHz

30000 pts

Stop 3.0 GHz

The peaks at 2640MHz (n5A) and 2580MHz (LTE 5) to above the limit are the carrier frequencies.

FREQUENCY RANGE 3 - 18 GHz (worst case):

- Low Channel:
Multiview Spectrum
Ref Level 0.00 dBm @ RBW 1 MHz
& Att 0dB  SWT 60 ms ® VBW 3 MHz Mode Sweep

TDF "4611 ANTENNA_EIRP 3m""6701 CABLE_Sm","5296_CABLE_im","S705_Amplifier" "8145 3GHz_ HPF"
1 Frequency Sweep

-10 dl

-20 dBm

1-25.000 dém

-30 dl

=40 d|

-50 dB

-7od

-80 d

-90 d

3.0 GHz

30000 pts

1.5 GHz/
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- Middle Channel:

MultiView Spectrum .
Ref Level 0.00 dBm & RBW 1 MHz

& Att 0dB SWT 60 ms & YBW 3 MHz Mode Sweep

TDF "4611_ ANTENNA_EIRP_3m""6701_CABLE_Sm" "8145_3GHz _HPF" "S705_Amplifier""5296_CABLE_1im"
1 Frequency Sweep

-10 dBrm

-20 d

H1 -25,000 dBm

-30 dBrm

-40

50 8 ,

! e e i Ll

PP N i Y PH N e

ik

i) i ha

=70 di

-80 di

-0 di

3.0 GHz

30000 pts 1.5 GHz/

18.0 GHz

- High Channel:

MultiView Spectrum

RefLevel 0.00dBm ® RBW 1 MHz
® Att 0dB SWT 60ms ® VBW 3 MHz Mode Sweep

TOF "4611 ANTENNA_EIRP_3m","6701 CABLE 5m" "8145 3GHz HPF" "S705_Amplifier","5296_CABLE im"
1 Frequency Sweep

“10d

20 d

1 -25.000 dém

30 d

a0 d

£0 d

704

a0 d

3.0 GHz

30000 pts 1.5 GHz,

18.0 GHz
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FREQUENCY RANGE 18 - 27 GHz (worst case):

- Low Channel:
Multiview Spectrum .
Ref Level -10.00 dBm © RBW 1 MHz
Att 0dB ® SWT 1s® VBW 3MHz Mode Sweep

TDF "4657_ANTENNA_FIRP_1'S5m","7 287 _18GHz _HPF"."6546_CABLE","4729_Amplifier" 2478 CABLE _1M"
1 Frequency Sweep

1 -25.000 dem

-100 d

18.0 GHz 30000 pts 00.0 MHzZ, 27.0 GHz

- Middle Channel:

Multiview Spectrum .
Ref Level ~10.00 dBm © RBW 1 MHz

Att 0dB ® SWT 1s® VBW 3MHz Mode Sweep

TDF "4657_ANTENNA EIRP_1'Sm".'7 287 _18GHz_HPF","6546_CABLE" "4723_Amplifier’,"2475_CABLE_1M"

1 -25.000 dem

40 d

-100 d

18.0 GHz 30000 pts 00.0 MHz, 27.0 GHz
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- High Channel:

Multiview Spectrum .
Ref Level -10.00 dBm ® RBW 1 MHz
Att 0dB ® SWT 1s @ VBW 3MHz Mode Sweep

TDF "4657_ANTENNA_EIRP_1'5m","7287_18GHz_HPF"."6546_CABLE","4729_Amplifier" 2478 CABLE_1M"
1 Frequency Sweep

1 -25.000 dém

-100 d

18.0 GHz 30000 pts 00.0 MHzZ, 27.0 GHz

FREQUENCY RANGE 2490.5 - 2496 MHz (worst case):

- Low Channel:
MultiView Spectrum .
Ref Level 0.00 dBm ® RBW 1 MHz
& Att OdE SWT 30 ms @ VBW 3 MHz Mode Swesp

TOF "4611 ANTENNA_EIRP_3m","6701_CABLE Sm"
1 Frequency Sweep

-10d

H1 -12.000 dBm

-20d

-30d

-40 d

-50d

-60 d

-70d

-80 dBm

-90 d

2.4905 GHz 30000 pts 550.0 kHz/ 2.496 GHz
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- Middle Channel:

MultiView Spectrum .
Ref Level 0.00 dBm ® RBW 1 MHz

& Att 0OdB SWT 30msz ® VBW 3 MHz Mode Sweep
TDF "4611 ANTENNA_EIRP_3m","6701 CABLE Sm"
1 Frequency Sweep

-10 dB

1-13.000 dem

=20 di

30 dBm—t |

-50 dB

-60 d

-70 dB

-0 d

-a0 di

2.4905 GHz

30000 pts 550.0 kHz/ 2,496 GHz

- High Channel:

MultiView Spectrum

Ref Level 0.00 dBm ® RBW 1 MHz
® Att 0dB SWT 30ms ® VBW 3 MHz Mode Sweep
TOF "4611 ANTENNA_EIRP 3m","6701 CABLE 5m"
1 Frequency Sweep

“10d

1 -13.000 dém

20 d

o bty i i L [ T PR TRRTINN RN N

Ll M | i)

Za0 d

£0 d

60 d

704

a0 d

2.4905 GHz

30000 pts 550.0 kHz, 2.496 GHz
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e DC 5A n66A +LTE Band 66:
A preliminary scan determined the worst case:
3) DC_5A_n66A (Module NAD2):

5A: QPSK, BW=10 MHz, RB=1, Offset=0.
n66A: Pi/2 BPSK, BW=5 MHz, SCS=15 kHz, RB=12, Offset=13.

4) LTE Band 66 (Module NAD1):
66: QPSK, BW=3 MHz, RB=1, Offset=0.

The following results are the ones of the worst case.
- LOW CHANNEL:

Frequency range 30 MHz - 1 GHz:
No spurious frequencies at less than 20 dB below the limit.
Frequency range 1 - 18 GHz:

Spurious frequencies at less than 20 dB below the limit:

Spurious frequency (GHz) | E.ILR.P (dBm) | Polarization | Detector | Measurement Uncertainty (dB)
3.44975 -30.91 V Peak <+ 4.98

- MIDDLE CHANNEL:
Frequency range 30 MHz - 1 GHz:
No spurious frequencies at less than 20 dB below the limit.
Frequency range 1 - 18 GHz:

Spurious frequencies at less than 20 dB below the limit:

Spurious frequency (GHz) | E.I.R.P (dBm) | Polarization | Detector | Measurement Uncertainty (dB)
1.9827 -32.52 H Peak <t 4.98
2.004567 -29.17 H Peak <+ 4.98
3.51325 -30.7 V Peak <t 4.98

- HIGH CHANNEL.:
Frequency range 30 MHz - 1 GHz:
No spurious frequencies at less than 20 dB below the limit.
Frequency range 1 - 18 GHz:

Spurious frequencies at less than 20 dB below the limit:

Spurious frequency (GHz) | E.l.R.P (dBm) | Polarization | Detector | Measurement Uncertainty (dB)
3.53175 -30.29 )Y Peak <t 4.98

<+4.99 forf<1GHz
Measurement Uncertainty (dB) | <+ 4.98 for f 2 1 GHz up to 17 GHz
<+5.08 forf =17 GHz up to 18 GHz

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz (worst mode):

- Low Channel:
Spectrum ® :3:

Ref Level -10.00 dém Offset 2,15 d8 & RBW 1 MHz
| Att 0Ode  SWT 30 ms @ VBW 3 MHz Mode Sweep Input 1 AC

TOF
@ 1Pk View

D1 -13.000 dBrm
-20 dBm:

=70 dBm

-80 dem

=90 dBm:

-100 des

Start 30.0 MHz 30000 pts

The peak at 874MHz corresponds to the LTE signal downlink of DC_5A n66A.

Stop 1.0 GHz

- Middle Channel:

Spectrum (X e
Ref Level -10.00 dém  Offset 2,15 d8 & RBW 1 MHz
jo ALt 0de SWT 30 ms & VBW 3 MHz Mode Sweep Input 1 AC
TOF
@ LPk View
D1 -13.000 dBn
-20 dBm.

-70 dBm:

-80 dem

-90 dBm

-100 derr

Start 30.0 MHz 30000 pts
Sk

The peak at 881.5MHz corresponds to the LTE signal downlink of DC_5A_n66A.

Stop 1.0 GHz
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- High Channel:

Spectrum  (X) by
Ref Level -10.00 dém Offset 2,15 d& « RBW 1 MHz
jo ALt Ode  SWT 30 ms & VBW 3 MHz Mode Sweep Input 1 AC
TOF
@ 1Pk View

D1 -13.000 dBrr

-20 dem

=30 dBem:

=70 dBm

-80 dem

-90 dBm

-100 des

Start 30.0 MHz 30000 pts Stop 1.0 GHz

The peak at 889MHz corresponds to the LTE signal downlink of DC_5A n66A.

FREQUENCY RANGE 1 - 3 GHz (worst mode):
- Low Channel:

Multiview Spectrum .
Ref Level 0.00 d&m © RBW 1 MHz

® Att 0dB ® SWT 15 ® VBW 3 MHz Mode Sweep
TDF "4611 ANTENNA _EIRP 3m","6701 CABLE 5m"
1 Frequency Sweep

1 -13.000 dém

1.0 GHz 30000 pts 200.0 MHz 3.0 GHz

The peaks at 1712MHz (n66A) and 1766MHz (LTE 66) to above the limit are the carrier frequencies.
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- Middle Channel:

MultiView Spectrum .
Ref Level 0.00 dBm ® RBW 1 MHz
® Att 0dB ® SWT 15 ® VBW 3MHz Mode Sweep

TDF "4611 ANTENNA_FEIRP_3m","6701 _CABLE _5m"
1 Frequency Sweep

1 -13.000 dém

1.0 GHz 30000 pts 200.0 MHz 3.0 GHz

The peaks at 1745MHz (n66A) and 1758MHz (LTE 66) to above the limit are the carrier frequencies. The peak at
2145MHz corresponds to the downlink signal of DC_5A n66A.

- High Channel:

Multiview Spectrum .
Ref Level 0.00 dBm ® RBW 1 MHz

& Att 0dB ® SWT 15 ® VBW 3 MHz Mode Sweep
TDF "4611_ANTEMNNA_FIRP_3m"."6701_CABLE_Sm"
1 Frequency Sweep

1 -13.000 dem

1.0 GHz 30000 pts 200.0 MHz, 3.0 GHz

The peaks at 1775.5MHz (n66A) and 1767MHz (LTE 66) to above the limit are the carrier frequencies.
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FREQUENCY RANGE 3 - 18 GHz (worst mode):

- Low Channel:
Multiview Spactrum .
Ref Level 0.00 dBr © RBW 1 MHz
® Att 0dB ® SWT 15 ® VBW 3 MHz Mode Sweep
TDF "4611 ANTENNA _EIRP_3m","6701 CABLE 5m"'"8145 3GHz HPF""S5296 _CABLE 1im"."S705_Amplfier"
1 Frequency Sweep

“10d

1 -13.000 dém

20 d

“30d

“70d

-80 d

-90 d

3.0 GHz 30000 pts 1.5 GHz, 18.0 GHz

- Middle Channel:

MultiView Spectrum .
Ref Level 0.00 dBm © RBW 1 MHz

® Att 0dB ® SWT 15 ® VBW 3 MHz Mode Sweep

TDF "4611 ANTENNA _EIRP_3m","6701 CABLE 5m" "8145 3GHz HPF'"5296 CABLE im""5705 Amplifier"
1 Frequency Sweep

“10 d

1 -13.000 dém

-20 d

30 d

40 d

. \|

70 d

80 d

a0 d

3.0 GHz 30000 pts 1.5 GHz 18.0 GHz
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- High Channel:
MultiView Spectrum .
Ref Level 0.00 dBm ® RBW 1 MHz
e Att 0dE & SWT 15 ® VBW 3MHz Mode Sweep

TDF "4611_ANTEMNA_EIRP_3m","6701_CABLE_5m" "8145_3GHz_HPF" "5296_CABLE_1m'","5705_Amplifier"
1 Frequency Sweep

1-13.000 dém

3.0 GHz

30000 pts 1.5 GHz,

18.0 GHz
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e DC_2A_n71A +LTE Band 71:

A preliminary scan determined the worst case:
5) DC_2A n71A (Module NAD2):

2A: QPSK, BW=20 MHz, RB=1, Offset=99.
n71A: Pi/2 BPSK, BW=15 MHz, SCS=15 kHz, RB=39, Offset=40.

6) LTE Band 71 (Module NAD1):

71: QPSK, BW=20 MHz (for Low and High Channels), BW=10 MHz (for Middle Channel),
RB=1, Offset=0.

The following results are the ones of the worst case.

- LOW CHANNEL:

Frequency range 30 MHz - 1 GHz:

No spurious frequencies at less than 20 dB below the limit.

Frequency range 1 - 8 GHz:

No spurious frequencies at less than 20 dB below the limit.

- MIDDLE CHANNEL:

Frequency range 30 MHz - 1 GHz:

No spurious frequencies at less than 20 dB below the limit.

Frequency range 1 - 8 GHz:

Spurious frequencies at less than 20 dB below the limit:

D DEKRA

Spurious frequency (GHz)

E..R.P (dBm)

Polarization

Detector

Measurement Uncertainty (dB)

2.0671

-29.49

\Y

Peak

<+ 4.98

- HIGH CHANNEL:

Frequency range 30 MHz - 1 GHz:

No spurious frequencies at less than 20 dB below the limit.

Frequency range 1 - 8 GHz:

No spurious frequencies at less than 20 dB below the limit.

Measurement Uncertainty (dB)

<+ 4.99 forf<1GHz
<+4.98forf=1 GHzupto 17 GHz
<+ 5.08 for =217 GHz up to 18 GHz

Verdict: PASS
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FREQUENCY RANGE 30 MHz - 1 GHz (worst mode):

Spectrum @] e
Ref Level -10.00 dBm  Offset 2,15 d2 & RBW 1 MHz

jo ALt 0de SWT 30 ms & VBW 3 MHz Mode Sweep Input 1 AC

TOF

® 1Pk View

D1 -12.000 dBrr
-20 dem:
-30 dem

-70 dBm:

-80 dem

-90 dBm

-100 derr

Start 30.0 MHz 30000 pts

The peaks at 670.5MHz (n71A) and 688MHz (LTE 71) to above the limit are the carrier frequencies.

Stop 1.0 GHz

- Middle Channel:

Spectrum (X [",'?J
Ref Level -10.00 dBm  Offset 2,15 d8 @ RBW I MHz
o Att OdB SWT  30ms @ VBW 3 MHz  Mode Sweep Input 1 AC
TOF
@ 1Pk View
01 -13.000 dBrr
-20 dem

=70 dBm

-80 dBm:

-90 dem

-100 dg

Start 30.0 MHz 30000 pts

The peaks at 680.5MHz (n71A) and 693MHz (LTE 71) to above the limit are the carrier frequencies.

Stop 1.0 GHz
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- High Channel:

Spectrum  (X)
Ref Level -10.00 dém Offset 2,15 d8 & RBW 1 MHz

D DEKRA

| Att 0Ode  SWT 30 ms & VBW 3 MHz
TDF

@ 1Pk View

Mode Sweep Input 1 AC

D1 -13.000 dBrr

-20 dBm

=30 dBem:

=70 dBm

-80 dem

-90 dBm

-100 des

Start 30.0 MHz

30000 pts

Stop 1.0 GHz
The peaks at 690.5MHz (n71A) and 673MHz (LTE 71) to above the limit are the carrier frequencies.
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FREQUENCY RANGE 1 - 8 GHz (worst mode):

- Low Channel:
Multiview Spactrum .
Ref Level 0.00 dBm © RBW 1 MHz
® Att 0dB ® SWT 1 ® VBW 3MHz Mode Sweep

TDF "4611 ANTENNA _EIRP_3m","6701 CABLE 5m"
1 Frequency Sweep

1 -13.000 dém

1.0 GHz 30000 pts 200.0 MHz 3.0 GHz

The peaks at 1860MHz and 1940MHz correspond to the LTE signals uplink and downlink of DC_2A_n71A.

Multiview Spectrum .
Ref Level 0.00 dBm © RBW 1 MHz

© Att 0dE ® SWT 1s ® VBW 3 MHz Mode Sweep
TDF "4611 ANTENNA_EIRP 3m","6701 CABLE Sm","8145_3GHz_HPF""5206_CABLE im"."5705_Amplifier"

1 Frequency Sweep

1 -13.000 dem

40 d

3.0 GHz 30000 pts 00.0 MHzZ, 8.0 GHz
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- Middle Channel:

Multiview Spectrum .
Ref Level 0.00 dBm ® RBW 1 MHz
@ Att 0dB ® SWT 1s ® VBW 3 MHz Mode Sweep

TDF "4611_ANTENNA_EIRP_3m"."6701_CABLE_Sm"
1 Frequency Sweep

1 -13.000 dém

1.0 GHz 30000 pts 200.0 MHz 3.0 GHz

The peaks at 1880MHz and 1960MHz correspond to the LTE signals uplink and downlink of DC_2A_n71A.

Multiview Spectrum .
Ref Level 0.00 dBm ® RBW 1 MHz

& Att 0dB ® SWT 15 ® VBW 3 MHz Mode Sweep
TDF "4611_ANTENNA_EIRP_3m"."6701 _CABLE_Sm" "5705_Amplifier" "5296_CABLE_1m" "8145_3GHz HPF"
1 Frequency Sweep

1 -13.000 dém

3.0 GHz 30000 pts 00.0 MHzZ, 8.0 GHz
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- High Channel:

MultiView Spectrum .
Ref Level 0.00 dBm ® RBW 1 MHz
® Att 0dB ® SWT 15 ® VBW 3MHz Mode Sweep

TDF "4611 ANTENNA_FEIRP_3m","6701 _CABLE _5m"
1 Frequency Sweep

1 -13.000 dém

1.0 GHz 30000 pts 200.0 MHz 3.0 GHz

The peaks at 1900MHz corresponds to the uplink of DC_2A_n71A.

Multiview Spectrum .
Ref Level 0.00 dBm ® RBW 1 MHz

& Att 0dB ® SWT 15 ® VBW 3 MHz Mode Sweep
TDF "4611_ANTENNA_EIRP_3m"."6701 _CABLE_Sm" "5705_Amplifier" "5296_CABLE_1m" "8145_3GHz HPF"
1 Frequency Sweep

1 -13.000 dém

3.0 GHz 30000 pts 00.0 MHzZ, 8.0 GHz
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