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This report is for your exclusive use. Any copying or replication of this report to or for any other person or entity, or use of our name or trademark, is permitted
only with our prior written permission. This report sets forth our findings solely with respect to the test samples identified herein. The results set forth in this
report are not indicative or representative of the quality or characteristics of the lot from which a test sample was taken or any similar or identical product unless
specifically and expressly noted. Our report includes all of the tests requested by you and the results thereof based upon the information that you provided to
us. You have 60 days from date of issuance of this report to notify us of any material error or omission caused by our negligence, provided, however, that such
notice shall be in writing and shall specifically address the issue you wish to raise. A failure to raise such issue within the prescribed time shall constitute your
unqualified acceptance of the completeness of this report, the tests conducted and the correctness of the report contents. Unless specific mention, the
uncertainty of measurement has been explicitly taken into account to declare the compliance or non-compliance to the specification. The report must not be
used by the client to claim product certification, approval, or endorsement by TAF or any government agencies.
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1 Certificate of Conformity

Product:
Brand:

Test Model:
Sample Status:
Applicant:
Test Date:

Standards:

Nokia AIOSC Indoor 5G
Nokia

Nokia AIOSC Indoor 5G n48
Engineering sample

Nokia

Aug. 18, 2025 ~ Jan. 16, 2026

WINNF-TS-0122 V1.0.2
ONGO-TS-9001 V1.3.0

The above equipment has been tested by Bureau Veritas Consumer Products Services (H.K.) Ltd.,

Taoyuan Branch, and found compliance with the requirement of the above standards. The test record, data

evaluation & Equipment Under Test (EUT) configurations represented herein are true and accurate accounts

of the measurements of the sample’s RF characteristics under the conditions specified in this report.

Prepared by :

Approved by :

6\,& A (NG

, Date: Jan. 20, 2026

Gina Liu / Specialist

Jéve "+ [—-?r\

, Date: Jan. 20, 2026

Jeremy Lin / Project Engineer
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2 Summary of Test Results
WINNF-TS-0122
Classes Test Case Items Pass Items Pass Rate (%)
FT(CBSD, DP/CBSD) 25 25 100
PT(CBSD, DP/CBSD) 1 1 100
Total 26 26 100
Note:

1. Functional Test (FT): Test to validate the conformance of the Protocols and functionalities implemented in
the CBSD/DP UUT to the requirements developed by WinnForum and supporting FCC/DoD requirements.

2. Field/Performance Test (PT): Test to check the capability of the CBSD/DP UUT to support various traffic
models and actual operations in the field.

Supported Features in details:

WINNF-TS-0122 Test Case
Definitions Test Case ID Supported
Cl WINNF.FT.C.REG.1 Yes
C2 NA No
C3 NA No
C4 WINNF.FT.C.MES.1 Yes
C5 NA No
C6 NA No
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WINNF-TS-0122 Test Case

Section Test Case ID Test Case Title Test Result
6.1.4.1.1 | WINNF.FT.C.REG.1 Multi-Step registration Pass
6.1.4.1.2 | WINNF.FT.D.REG.2 Domain Proxy Multi-Step registration NA
6.1.4.1.3 | WINNF.FT.C.REG.3 Single-Step registration for Category A CBSD NA
6.1.4.1.4 | WINNF.FT.D.REG.4 Domain Proxy Single-Step registration for Cat A CBSD NA
6.1.4.1.5 | WINNF.FT.C.REG.5 Single-Step registration for CBSD with CPI signed data NA
6.14.1.6 | WINNE.ET.D.REG .6 Doma_un Proxy Single-Step registration for CBSD with NA
CPI signed data
6.1.4.1.7 | WINNF.FT.C.REG.7 Registration due to change of an installation parameter NA
6.1.4.2.1 | WINNF.FT.C.REG.8 Missing Required parameters (responseCode 102) Pass
61422 | WINNE.ET.D.REG.9 Domain Proxy Missing Required parameters NA
(responseCode 102)
6.1.4.2.3 | WINNF.FT.C.REG.10 | Pending registration (responseCode 200) Pass
61424 | WINNE.ET.D.REG.11 g)g(;r;am Proxy Pending registration (responseCode NA
6.1.4.2.5 | WINNF.FT.C.REG.12 | Invalid parameter (responseCode 103) Pass
6.1.4.2.6 | WINNF.FT.D.REG.13 | Domain Proxy Invalid parameters (responseCode 103) NA
6.1.4.2.7 | WINNF.FT.C.REG.14 | Blacklisted CBSD (responseCode 101) Pass
6.1.4.2.8 | WINNF.FT.D.REG.15 | Domain Proxy Blacklisted CBSD (responseCode 101) NA
61429 | WINNE.ET.C.REG.16 Lngg)upported SAS protocol version (responseCode Pass
614210 | WINNE.ET.D.REG.17 Domain Proxy Unsupported SAS protocol version NA
responseCode 100)
6.1.4.2.11 | WINNF.FT.C.REG.18 | Group Error (responseCode 201) Pass
6.1.4.2.12 | WINNF.FT.D.REG.19 | Domain Proxy Group Error (responseCode 201) NA
6.1.4.3.1 | WINNF.FT.C.REG.20 | Category A CBSD location update NA
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WINNF-TS-0122 Test Case

Section Test Case ID Test Case Title Test Result
Unsuccessful Grant responseCode=400

6.3.4.2.1 | WINNF.FT.D.GRA.1 (INTERFERENCE) Pass
Unsuccessful Grant responseCode=401

6.3.4.2.2 | WINNF.FT.C.GRA.2 (GRANT_CONFLICT) Pass

6.4.4.1.1 | WINNF.FT.C.HBT.1 Heartbeat Success Case (first Heartbeat Response) Pass

64412 | WINNE.ET.D.HBT.2 Domain Proxy Heartbeat Success Case (first NA
Heartbeat Response)

6.4.4.2.1 | WINNF.FT.C.HBT.3 Heartbeat responseCode=105 (DEREGISTER) Pass
Heartbeat responseCode=500

6.4.4.2.2 | WINNF.FT.C.HBT.4 (TERMINATED_GRANT) Pass
Heartbeat responseCode=501

6.4.423 | WINNF.FT.CHBT.5 | o ;5pENDED GRANT) in First Heartbeat Response Pass
Heartbeat responseCode=501

6.4.4.2.4 | WINNF.FT.C.HBT.6 (SUSPENDED_GRANT) in Subsequent Heartbeat Pass
Response
Heartbeat responseCode=502

6.4.4.2.5 | WINNF.FT.C.HBT.7 (UNSYNC_OP_PARAM) Pass
Domain Proxy Heartbeat responseCode=500

6.4.4.2.6 | WINNF.FT.D.HBT.8 (TEMINATED_GRANT) NA

6.4.4.3.1 | WINNF.FT.C.HBT.9 Heartbeat Response Absent (First Heartbeat) Pass

6.4.4.3.2 | WINNF.FT.C.HBT.10 Heartbeat Response Absent (Subsequent Heartbeat) Pass

6.4.4.4.1 | WINNF.FT.C.HBT.11 Successful Grant Renewal in Heartbeat Test Case NA

6.5.4.2.1 | WINNF.FT.C.MES.1 Registration Response contains measReportConfig Pass

65422 | WINNE.ET.D.MES.2 Domain Proxy Re_glstratlon Response contains NA
measReportConfig

6.5.4.2.3 | WINNF.FT.C.MES.3 Grant Response contains measReportConfig NA

6.5.4.2.4 | WINNF.FT.C.MES.4 Heartbeat Response contains measReportConfig NA

65425 | WINNE.ET.D.MES.5 Domain Proxy Heartbeat Response contains NA

measReportConfig

Report No.: RFBEIH-WTW-P24110561-3

Page No. 8 / 48

Report Format Version: 6.1.1




[BUREAU |
VERITAS

WINNF-TS-0122 Test Case

Section Test Case ID Test Case Title Test Result

6.6.4.1.1 | WINNF.FT.C.RLQ.1 Successful Relinquishment Pass

6.6.4.1.2 | WINNF.FT.D.RLQ.2 Domain Proxy Successful Relinquishment NA

6.6.4.2.1 | WINNF.FT.C.RLQ.3 Unsuccessful Relinquishment, responseCode=102 NA

6.6.4.2.2 | WINNF.ET.D.RLQ.4 Domain Proxy EJnsuccessfuI Relinquishment, NA
responseCode=102

6.6.4.3.1 | WINNF.FT.C.RLQ.5 Unsuccessful Relinquishment, responseCode=103 NA

6.6.432 | WINNF.FT.D.RLQ.6 Domain Proxy EJnsuccessfuI Relinquishment, NA
responseCode=103

6.7.4.1.1 | WINNF.FT.C.DRG.1 Successful Deregistration Pass

6.7.4.1.2 | WINNF.FT.D.DRG.2 Domain Proxy Successful Deregistration NA

6.7.4.2.1 | WINNF.FT.C.DRG.3 Deregistration responseCode=102 NA

6.7.4.2.2 | WINNF.FT.D.DRG.4 Domain Proxy Deregistration responseCode=102 NA

6.7.4.3.1 | WINNF.FT.C.DRG.5 Deregistration responseCode=103 NA

68411 | WINNE.ET.C.SCS.1 Successful TLS connection between UUT and SAS Pass
Test Harness

6.8.4.2.1 | WINNF.FT.C.SCS.2 TLS failure due to revoked certificate Pass

6.8.4.2.2 | WINNF.FT.C.SCS.3 TLS failure due to expired server certificate Pass

68423 | WINNEET.C.SCS.4 TLS failure when SAS Test Harness certificate is issue Pass
by unknown CA

68424 | WINNEET.C.SCS5 TLS failure when certificate at the SAS Test Harness is Pass
corrupted

7.1.41.1 | WINNF.PT.C.HBT UUT RF Transmit Power Measurement Pass

Note: Section as per WINNF-TS-0122 If the product as tested complies with the specification, the UUT is
deemed to comply with the standard and is deemed a “Pass” grade. If not “Fail” grade is issued. Where
“NA” is stated this means the test case is not applicable.

2.1 Measurement Uncertainty

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on the
UUT as specified in CISPR 16-4-2:

E g
Measurement Frequency Xpand(ESZL)J?E)e”alnty
Conducted Emissions above 1 GHz 1GHz ~ 18GHz 1dB

2.2 Modification Record

There were no modifications required for compliance.
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3  General Information

3.1 General Description of EUT

Product Nokia AIOSC Indoor 5G
Brand Nokia

Test Model Nokia AIOSC Indoor 5G n48
Hardware Version C00

Firmware Version IndoorV1

Status of EUT Engineering sample
Accessory Device NA

Data Cable Supplied NA

Note:

1. The EUT consumes power from the following adapter.

Iltem

Brand Model

Specification

AC Adapter 1
Inc.

Mass Power Electronics

NBS100A120600M2

without core

AC Input : 100-240Vac, 50/60Hz, 1.6A
DC Output : 12.0V, 6.0A, 72.0W
DC Output Cable : 2pin, 1.5m non shielded

AC Adapter 2
Inc.

Mass Power Electronics

NBS100A120600M3

without core

AC Input : 100-240Vac, 50/60Hz, 1.6A
DC Output : 12.0V, 6.0A, 72.0W
DC Output Cable : 3pin, 1.5m non shielded

* After pre-tested all the adapters and found adapter 1 was the worst. Therefore, only adapter 1 was
for the final test and presented in the test report.

2. The product is an indoor Small Cell, with built-in antenna as the primary usage scenario.

Test Condition:

Test Item

Environmental Conditions

Input Power

Tested By

WINNF-TS-0122

25deg. C, 65%RH

120Vac, 60Hz

Matthew Yang
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3.2 General Description of Applied Standards

The UUT is a BTS-CBSD product. According to the specifications of the manufacturer, it must comply with the
requirements of the following standards and references:

Test standard:
FCC 47 CFR Part 96

All test items have been performed and recorded as per the above standards.

References Test Guidance:
KDB 940660 D01 Part 96 CBRS Eqpt v03

All test items have been performed as a reference to the above KDB test guidance.
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4 Measurement
4.1 CBSD Measurement

The CBSD shall validate and ensure that the Conformance and Performance Test results from compliance
with SAS functional requirements.

4.2 CBSD Test Procedure

a. Connect the UUT to SAS Test Harness system and RF Test instruments via the CBSD interface and RF
components. The highest level is set to test configuration.
UUT shall be UTC time synchronized

c. The frequency band is granted and set as UUT supported Modulation and Channels, transmitted power of
the UUT according to it granted parameters from the SAS Test Harness.

d. Each test case results was recorded and validated by SAS Test Harness system and RF instruments test
cases was recorded test results from SAS Test Harness system.

4.3 Test Environment

Test Harness Version V1.0.0.3

Operating System Microsoft Windows 10
TLS Version 1.2

Python 2.7.13
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4.4  Test Equipment

traceable to NML/ROC and NIST/USA.

45 Test Setup

Description & Manufacturer Model no. Serial No. Calibrated Date | Calibrated Until
ROHDE & SCHWARZ Signal FSV E2-010642 May. 29, 2024 | May. 28, 2026
Analyzer
Temperature & Humidity Dec. 13, 2024 Dec. 12, 2025
Chamber TFA 452019 E2-010883
TERCHY Dec. 12, 2025 Dec. 11, 2026
Laptop P137G P137G001 NA NA
Lenovo
Note: 1. The test was performed in HY-OVEN Test Room.

2. The calibration interval of the above test instruments is 12 / 24 months and the calibrations are

X Test configuration without Domain Proxy

[] Test configuration with Domain Proxy

SAS-DP interface

CBSD RF interface

SAS-DP

interface

uuT

CBSD RF interface
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4.6 Test Results
4.6.1 CBSD Registration Process
46.1.1 WINNRFT.C.REG.1
W Test Case ID : WINNF.FT.C.REG.1 [ INA
# Test Execution Steps Results
Ensure the following conditions are met for test entry:
1 ® UUT has successfully completed SAS Discovery and Authentication with _ _
the SAS Test Harness
® UUT is in the Unregistered state
CBSD sends correct Registration request information, as specified in [n.5], to the SAS
Test Harness:
® The required userld, fccld and cbsdSerialNumber registration parameters shall
be sent from the CBSD and conform to proper format and acceptable ranges. m u
2 | ® Any REG-conditional or optional registration parameters that may be included in P Fail
the message shall be verified that they conform to proper format and are within ass al
acceptable ranges.
Note: It is outside the scope of this document to test the Registration information that
is supplied via another means.
® SAS Test Harness sends a CBSD Registration Response as follows:
3 - chsdld=C
- measReportConfig shall not be included
- responseCode =0
4 After completion of step 3, SAS Test Harness will not provide any positive response _ _
(responseCode=0) to further request messages from the UUT.
Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is
5 | complete. This is the end of the test. Verify: | O]
. Pass Fail
® UUT shall not transmit RF
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4.6.1.2 WINNFFT.C.REG.8
W Test Case ID : WINNF.FT.C.REG.8 [ INA

# Test Execution Steps Results

Ensure the following conditions are met for test entry:

®  UUT has successfully completed SAS Discovery and Authentication with SAS
Test Harness

® UUT is in the Unregistered state

2 | CBSD sends a Registration request to SAS Test Harness. -- --

SAS Test Harness rejects the request by sending a CBSD Registration Response as

follows:
3 - SAS response does not include cbsdld N N
- responseCode = R = 102
4 After completion of step 3, SAS Test Harness will not provide any positive response _ _

(responseCode=0) to further request messages from the UUT.

Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is
5 | complete. This is the end of the test. Verify: u []

. Pass Fail
® UUT shall not transmit RF
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4.6.1.3 WINNFFT.C.REG.10
W Test Case ID : WINNF.FT.C.REG.10 [ INA

# Test Execution Steps Results

Ensure the following conditions are met for test entry:

®  UUT has successfully completed SAS Discovery and Authentication with SAS
Test Harness

® UUT is in the Unregistered state

2 | CBSD sends a Registration request to SAS Test Harness. -- --

SAS Test Harness rejects the request by sending a CBSD Registration Response as

follows:
3 - SAS response does not include cbsdld N N
- responseCode = R = 200
4 After completion of step 3, SAS Test Harness will not provide any positive response _ _

(responseCode=200) to further request messages from the UUT.

Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is
5 | complete. This is the end of the test. Verify: u []

. Pass Fail
® UUT shall not transmit RF
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4.6.1.4 WINNFFT.C.REG.12
W Test Case ID : WINNF.FT.C.REG.12 [ INA

# Test Execution Steps Results

Ensure the following conditions are met for test entry:

®  UUT has successfully completed SAS Discovery and Authentication with SAS
Test Harness

® UUT is in the Unregistered state

2 | CBSD sends a Registration request to SAS Test Harness. -- --

SAS Test Harness rejects the request by sending a CBSD Registration Response as

follows:
3 - SAS response does not include cbsdld N N
- responseCode = R = 103
4 After completion of step 3, SAS Test Harness will not provide any positive response _ _

(responseCode=103) to further request messages from the UUT.

Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is
5 | complete. This is the end of the test. Verify: u []

. Pass Fail
® UUT shall not transmit RF
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4.6.1.5 WINNFFT.C.REG.14
W Test Case ID : WINNF.FT.C.REG.14 [ INA

# Test Execution Steps Results

Ensure the following conditions are met for test entry:

®  UUT has successfully completed SAS Discovery and Authentication with SAS
Test Harness

® UUT is in the Unregistered state

2 | CBSD sends a Registration request to SAS Test Harness. -- --

SAS Test Harness rejects the request by sending a CBSD Registration Response as

follows:
3 - SAS response does not include cbsdld N N
- responseCode = R = 101
4 After completion of step 3, SAS Test Harness will not provide any positive response _ _

(responseCode=101) to further request messages from the UUT.

Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is
5 | complete. This is the end of the test. Verify: u []

. Pass Fail
® UUT shall not transmit RF
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46.1.6 WINNFFT.C.REG.16
W Test Case ID : WINNF.FT.C.REG.16 [ INA

# Test Execution Steps Results

Ensure the following conditions are met for test entry:

®  UUT has successfully completed SAS Discovery and Authentication with SAS
Test Harness

® UUT is in the Unregistered state

2 | CBSD sends a Registration request to SAS Test Harness. -- --

SAS Test Harness rejects the request by sending a CBSD Registration Response as

follows:
3 - SAS response does not include cbsdld N N
- responseCode = R = 100
4 After completion of step 3, SAS Test Harness will not provide any positive response _ _

(responseCode=100) to further request messages from the UUT.

Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is
5 | complete. This is the end of the test. Verify: u []

. Pass Fail
® UUT shall not transmit RF
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4.6.1.7 WINNFFT.C.REG.18
W Test Case ID : WINNF.FT.C.REG.18 [ INA

# Test Execution Steps Results

Ensure the following conditions are met for test entry:

®  UUT has successfully completed SAS Discovery and Authentication with SAS
Test Harness

® UUT is in the Unregistered state

2 | CBSD sends a Registration request to SAS Test Harness. -- --

SAS Test Harness rejects the request by sending a CBSD Registration Response as

follows:
3 - SAS response does not include cbsdld N N
- responseCode = R = 201
4 After completion of step 3, SAS Test Harness will not provide any positive response _ _

(responseCode=201) to further request messages from the UUT.

Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is
5 | complete. This is the end of the test. Verify: u []

. Pass Fail
® UUT shall not transmit RF
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4.6.2 CBSD Spectrum Grant Process
4.6.2.1 WINNRFT.C.GRA.1
W Test Case ID : WINNF.FT.C.GRA.1 LINA

# Test Execution Steps Results

Ensure the following conditions are met for test entry:

®  UUT has registered successfully with SAS Test Harness, with cbsdid = C

2 | UUT sends valid Grant Request. - -

SAS Test Harness sends a Grant Response message, including
3 | ® chsdld=C -~ -~
® responseCode = R =400

After completion of step 3, SAS Test Harness will not provide any positive response
(responseCode=0) to further request messages from the UUT.

Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is
5 | complete. This is the end of the test. Verify: | [

. Pass Fail
[ UUT shall not transmit RF
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4.6.2.2 WINNFFT.C.GRA.2

M Test Case ID : WINNF.FT.C.GRA.2 LINA
# Test Execution Steps Results

Ensure the following conditions are met for test entry:

®  UUT has registered successfully with SAS Test Harness, with cbsdid = C

2 | UUT sends valid Grant Request. - -

SAS Test Harness sends a Grant Response message, including
3 | ® chsdld=C -~ -~
® responseCode =R =401

After completion of step 3, SAS Test Harness will not provide any positive response
(responseCode=401) to further request messages from the UUT.

Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is
5 | complete. This is the end of the test. Verify: | [

. Pass Fail
[ UUT shall not transmit RF
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4.6.3 CBSD Heart Beat Process
46.3.1 WINNFFT.C.HBT.1
[l Test Case ID : WINNF.FT.C.HBT.1 [ INA

# Test Execution Steps Results

1 Ensure the following conditions are met for test entry: _ _
® UUT has registered successfully with SAS Test Harness, with cbsdld = C

UUT sends a message:
2 | ® If message is type Spectrum Inquiry Request, go to step 3, or -- --
® If message is type Grant Request, go to step 5

UUT sends Spectrum Inquiry Request. Validate:

3 | ® cbsdid=C | ]
® List of frequencyRange objects sent by UUT are within the CBRS frequency Pass Fail
range

SAS Test Harness sends a Spectrum Inquiry Response message, including the
following parameters:

4 | ® cbsdid=C -- -
® availableChannel is an array of availableChannel objects
® responseCode =0

UUT sends Grant Request message. Validate:

® chsdld=C
5 ® maxEIRP is at or below the limit appropriate for CBSD category as defined by [ | L]
Part 96 Pass Fail
® operationFrequencyRange, F, sent by UUT is a valid range within the CBRS
band
SAS Test Harness sends a Grant Response message, including the parameters:
® cbsdid=C

6 | ® grantld =G =avalid grant ID - -
® grantExpireTime = UTC time greater than duration of the test
® responseCode =0

UUT sends a first Heartbeat Request message.
Verify Heartbeat Request message is formatted correctly, including: m 0
7 | ® chsdld=C

® grantld=G Pass Fail
®  operationState = “GRANTED”
SAS Test Harness sends a Heartbeat Response message, with the following
parameters:
8 ® chsdld=C _ _
® grantld=G
® transmitExpireTime = current UTC time + 200 seconds
® responseCode =0
For further Heartbeat Request messages sent from UUT after completion of step 8,
validate message is sent within latest specified heartbeatinterval, and:
® cbsdid=C
® grantld=G
® operationState = “AUTHORIZED” m o
9 | and SAS Test Harness responds with a Heartbeat Response message including the ;
following parameters: Pass Fail
® chsdld=C
® grantld=G
® transmitExpireTime = current UTC time + 200 seconds
® responseCode =0
Monitor the RF output of the UUT from start of test until UUT transmission
commences. Verify:
10 ® UUT does not transmit at any time prior to completion of the first heartbeat [ | L]
response Pass Fail

® UUT transmits after step 8 is complete, and its transmission is limited to within
the bandwidth range F.
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UUT transmits after step 8 is complete, and its transmission is limited to within the bandwidth range F.
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4.6.3.2 WINNFFT.C.HBT.3

M Test Case ID : WINNF.FT.C.HBT.3 [ INA
# Test Execution Steps Results
Ensure the following conditions are met for test entry:
®  UUT has registered successfully with SAS Test Harness
® UUT has a valid single grant as follows:
O valid chsdld=C
1 O valid grantld = G _ _
O grantis for frequency range F, power P
O grantExpireTime = UTC time greater than duration of the test
® UUT isin AUTHORIZED state and is transmitting within the grant bandwidth F
on RF interface
UUT sends a Heartbeat Request message.
Ensure Heartbeat Request message is sent within Heartbeat Interval specified in the
> latest Heartbeat Response, and formatted correctly, including: _ _
® cbsdid=C
® grantld=G
®  operationState = “AUTHORIZED”
SAS Test Harness sends a Heartbeat Response message, including the following
parameters:
3 ® cbsdid=C _ _
® grantld=G
® transmitExpireTime = T = Current UTC time
® responseCode = 105 (DEREGISTER)
4 After completion of step 3, SAS Test Harness shall not allow any further grants to the _ _
UUT.
5 Monitor the RF output of the UUT. Verify: [ | L]
®  UUT shall stop transmission within (T + 60 seconds) of completion of step 3 Pass Fail
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4.6.3.3 WINNFFT.C.HBT.4

M Test Case ID : WINNF.FT.C.HBT.4 [ INA
# Test Execution Steps Results
Ensure the following conditions are met for test entry:
®  UUT has registered successfully with SAS Test Harness
® UUT has a valid single grant as follows:
O valid chsdld=C
1 O valid grantld = G _ _

O grantis for frequency range F, power P
O grantExpireTime = UTC time greater than duration of the test

® UUT isin AUTHORIZED state and is transmitting within the grant bandwidth F
on RF interface

UUT sends a Heartbeat Request message.

Ensure Heartbeat Request message is sent within latest specified heartbeatinterval,

, | andis formatted correctly, including: | L]
® cbsdid=C Pass Fail
® grantld=G
®  operationState = “AUTHORIZED”

SAS Test Harness sends a Heartbeat Response message, including the following
parameters:

3 ® cbsdid=C _ _
® grantld=G
® transmitExpireTime = T = current UTC time
®  responseCode = 500 (TERMINATED_GRANT)

4 After completion of step 3, SAS Test Harness shall not allow any further grants to the _ _
UUT.

5 Monitor the RF output of the UUT. Verify: [ | L]
®  UUT shall stop transmission within (T + 60 seconds) of completion of step 3 Pass Fail
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4.6.3.4 WINNFFT.C.HBT.5

M Test Case ID : WINNF.FT.C.HBT.5 [ INA
# Test Execution Steps Results
Ensure the following conditions are met for test entry:
®  UUT has registered successfully with SAS Test Harness
® UUT has a valid single grant as follows:
O validcbsdld=C
1 O valid grantld = G -- --
O grantis for frequency range F, power P
O grantExpireTime = UTC time greater than duration of the test
® UUT isin GRANTED, but not AUTHORIZED state (i.e. has not performed its first
Heartbeat Request)
UUT sends a Heartbeat Request message.
Verify Heartbeat Request message is formatted correctly, including: m n
2| ® cbsdid=C .
® grantld=G Pass Fail
®  operationState = “GRANTED”
SAS Test Harness sends a Heartbeat Response message, including the following
parameters:
3 ® chsdld=C _ _
® grantld=G
® transmitExpireTime = T = current UTC time
? responseCode = 501 (SUSPENDED_ GRANT)
4 After completion of step 3, SAS Test Harness shall not allow any further grants to the _ _
UUT.
Monitor the SAS-CBSD interface. Verify either A OR B occurs:
A. UUT sends a Heartbeat Request message. Ensure message is sent within latest
specified heartbeatinterval, and is correctly formatted with parameters:
® cbsdid=C
® grantld=G
® operationState = “"GRANTED”
5 m | O
B. UUT sends a Relinquishment request message. Ensure message is correctly Pass Fail
formatted with parameters:
® chdsld=C
® grantld=G
Monitor the RF output of the UUT. Verify:
®  UUT does not transmit at any time
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4.6.3.5 WINNFFT.C.HBT.6

M Test Case ID : WINNF.FT.C.HBT.6 [ INA
# Test Execution Steps Results
Ensure the following conditions are met for test entry:
®  UUT has registered successfully with SAS Test Harness
® UUT has a valid single grant as follows:
O valid chsdld=C
1 O valid grantld = G _ _

O grantis for frequency range F, power P
O grantExpireTime = UTC time greater than duration of the test

® UUT isin AUTHORIZED state and is transmitting within the grant bandwidth F
on RF interface

UUT sends a Heartbeat Request message.

Ensure Heartbeat Request message is sent within latest specified heartbeatinterval,

, | andis formatted correctly, including: | L]
® cbsdid=C Pass Fail
® grantld=G
®  operationState = “AUTHORIZED”

SAS Test Harness sends a Heartbeat Response message, including the following
parameters:

3 ® cbsdid=C
® grantld=G - -
® transmitExpireTime = T = current UTC time
® responseCode = 501 (SUSPENDED_GRANT)

4 After completion of step 3, SAS Test Harness shall not allow any further grants to the _ _
UUT.

Monitor the SAS-CBSD interface. Verify either A OR B occurs:
A. UUT sends a Heartbeat Request message. Ensure message is sent within latest
specified heartbeatinterval, and is correctly formatted with parameters:
® cbsdid=C
® grantld=G
® operationState = “GRANTED”

c m | O

B. UUT sends a Relinquishment request message. Ensure message is correctly Pass Fail
formatted with parameters:
® chdsld=C
® grantld=G

Monitor the RF output of the UUT. Verify:

®  UUT shall stop transmission within (T+60) seconds of completion of step 3
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4.6.3.6 WINNFFT.C.HBT.7

M Test Case ID : WINNF.FT.C.HBT.7 [ INA
# Test Execution Steps Results
Ensure the following conditions are met for test entry:
®  UUT has registered successfully with SAS Test Harness
® UUT has a valid single grant as follows:
O valid chsdld=C
1 O valid grantld = G _ _

O grantis for frequency range F, power P
O grantExpireTime = UTC time greater than duration of the test

® UUT is in AUTHORIZED state and is transmitting within the grant bandwidth F
on RF interface

UUT sends a Heartbeat Request message.

Ensure Heartbeat Request message is sent within latest specified heartbeatinterval,

, | andis formatted correctly, including: | L]
® cbsdid=C Pass Fail
® grantld=G
®  operationState = “AUTHORIZED”

SAS Test Harness sends a Heartbeat Response message, including the following
parameters:

3 ® cbsdid=C
® grantld=G - -
® transmitExpireTime = T = current UTC time
® responseCode = 502 (UNSYNC_OP_PARAM)

4 After completion of step 3, SAS Test Harness shall not allow any further grants to the _ _
UUT.

Monitor the SAS-CBSD interface. Verify:
® UUT sends a Grant Relinquishment Request message. Verify message is
correctly formatted with parameters: m n
5 O chsdld=C .
O grantd=G Pass Fail
Monitor the RF output of the UUT. Verify:
®  UUT shall stop transmission within (T+60) seconds of completion of step 3
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4.6.3.7 WINNFFT.C.HBT.9

Ml Test Case ID : WINNF.FT.C.HBT.9 [ INA
# Test Execution Steps Results
Ensure the following conditions are met for test entry:
®  UUT has registered successfully with SAS Test Harness
® UUT has a valid single grant as follows:
O validcbsdld=C
1 O valid grantld = G _ _

O grantis for frequency range F, power P
O grantExpireTime = UTC time greater than duration of the test

® UUT is in GRANTED, but not AUTHORIZED state(i.e. has not performed its first
Heartbeat Request)

UUT sends a Heartbeat Request message.

Ensure Heartbeat Request message is sent within latest specified heartbeatinterval,

, | andis formatted correctly, including: | L]
® cbsdid=C Pass Fail
® grantld=G
®  operationState = “GRANTED”

3 After completion of step 2, SAS Test Harness does not respond to any further _ _
messages from UUT to simulate loss of network connection

4 Monitor the RF output of the UUT from start of test to 60 seconds after step 3. Verify: | ]
® At any time during the test, UUT shall not transmit on RF interface Pass Fail
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4.6.3.8 WINNFRFT.C.HBT.10
Wl Test Case ID : WINNF.FT.C.HBT.10 [ INA

# Test Execution Steps Results
Ensure the following conditions are met for test entry:
®  UUT has registered successfully with SAS Test Harness
® UUT has a valid single grant as follows:
O valid chsdld=C
1 O valid grantld = G _ _

O grantis for frequency range F, power P
O grantExpireTime = UTC time greater than duration of the test

® UUT is in AUTHORIZED state and is transmitting within the grant bandwidth F
on RF interface

UUT sends a Heartbeat Request message.

Verify Heartbeat Request message is sent within latest specified heartbeatinterval,

, | andis formatted correctly, including: | L]
® cbsdid=C Pass Fail
® grantld=G
®  operationState = “AUTHORIZED”

SAS Test Harness sends a Heartbeat Response message, including the following
parameters:

3 ® cbsdid=C
® grantld=G - -
® transmitExpireTime = T = current UTC time + 200 seconds
® responseCode =0

4 After completion of step 3, SAS Test Harness shall not allow any further grants to the _ _
UUT.

Monitor the RF output of the UUT. Verify: m n

5 | ® UUT shall stop all transmission on RF interface within (transmitExpireTime + 60 Pass Fail

seconds), using the transmitExpireTime sent in Step 3.
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4.6.4 CBSD Measurement Report
46.41 WINNFRFT.C.MES.1
W Test Case ID : WINNF.FT.C.MES.1 LINA

#

Test Execution Steps

Results

1

Ensure the following conditions are met for test entry:

® UUT has successfully completed SAS Discovery and Authentication with SAS

Test Harness

UUT sends a Registration Request message.

Validate the Registration Request message is formatted correctly, including:
userld is present and correct

® fccld is present and correct

® cbsdSerialNumber is present and correct

® measCapability = “RECEIVED _POWER_WITHOUT GRANT”

Pass Fail

SAS Test Harness sends a Registration Response message, with the following
parameters:

® cbsdld = C = valid cbsdld for this UUT

® measReportConfig= “RECEIVED_POWER_WITHOUT_GRANT”

® responseCode =0

UUT sends a message:
® |f message is type Spectrum Inquiry Request, go to step 5, or
® If message is type Grant Request, go to step 7

UUT sends message type Spectrum Inquiry Request. Verify message contains all
required parameters properly formatted, and specifically:

® cbsdid=C

® measReport is present, and is a properly formatted rcvdPowerMeasReport.

SAS Test Harness sends a Spectrum Inquiry Response, with the following
parameters:

® chsdid=C

® availableChannel is an array of availableChannel objects

® responseCode =0

UUT sends message type Grant Request message. Verify message contains all
required parameters properly formatted, and specifically:

® cbhsdid=C

® measReport is present, and is a properly formatted rcvdPowerMeasReport.

Pass Fail
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4.6.5

CBSD Relinquishment Process

4651 WINNFRFT.C.RLQ.1
M Test Case ID : WINNF.FT.C.RLQ.1 [ INA

#

Test Execution Steps

Results

Ensure the following conditions are met for test entry:

® UUT has successfully completed SAS Discovery and Authentication with SAS
Test Harness

®  UUT has successfully registered with SAS Test Harness, with cbsdld=C

® UUT has received a valid grant with grantld = G

® UUT is in Grant State AUTHORIZED and is actively transmitting within the
bounds of its grant.

Invoke trigger to relinquish UUT Grant from the SAS Test Harness

UUT sends a Relinquishment Request message. Verify message contains all
required parameters properly formatted, and specifically:

® chsdld=C

® grantld=G

Pass Fail

SAS Test Harness shall approve the request with a Relinquishment Response
message with parameters:

- cbsdld=C

- grantld = G

- responseCode = 0

After completion of step 3, SAS Test Harness will not provide any additional positive
response (responseCode=0) to further request messages from the UUT

Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is

complete. This is the end of the test. Verify:

®  UUT shall stop RF transmission at any time between triggering the
relinguishment and UUT sending the relinquishment request

Pass Fail
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4.6.6 CBSD Deregistration Process
46.6.1 WINNFFT.C.DRG.1
W Test Case ID : WINNF.FT.C.DRG.1 LINA
# Test Execution Steps Results
Ensure the following conditions are met for test entry:
® UUT has successfully completed SAS Discovery and Authentication with SAS
Test Harness
®  UUT has successfully registered with SAS Test Harness, with cbsdld=C
1 ® UUT has received a valid grant with grantld = G B B
® UUT isin Grant State AUTHORIZED and is actively transmitting within the
bounds of its grant.
Invoke trigger to deregister UUT from the SAS Test Harness
5 UUT sends a Relinquishment request and receives Relinquishment response with B B
responseCode=0
3 UUT sends Deregistration Request to SAS Test Harness with cbsdld = C. | ]
Pass Fail
SAS Test Harness shall approve the request with a Deregistration Response
4 | message with parameters: B B
® cbsdid=C
® responseCode =0
5 After completion of step 3, SAS Test Harness will not provide any additional positive _ _
response (responseCode=0) to further request messages from the UUT.
Monitor the RF output of the UUT from start of test until 60 seconds after Step 4 is
complete. This is the end of the test. Verify:
6 ® UUT stopped RF transmission at any time between triggering the deregistration | L]
and either A OR B occurs: Pass Fail
A. UUT sending a Registration Request message, as this is not mandatory
B. UUT sending a Deregistration Request message
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4.6.7 CBSD Security Validation
4.6.7.1 WINNFFT.C.SCS.1
Wl Test Case ID : WINNF.FT.C.SCS.1 LINA
# Test Execution Steps Results
®  UUT shall start CBSD-SAS communication with the security procedure
® The UUT shall establish a TLS handshake with the SAS Test Harness using m n
1 configured certificate. .
® Configure the SAS Test Harness to accept the security procedure and establish Pass Fail
the connection
® Make sure that Mutual authentication happens between UUT and the SAS Test
Harness.
®  Make sure that UUT uses TLS v1.2
®  Make sure that cipher suites from one of the following is selected, m [
2 ® TLS RSA WITH_AES 128 GCM_SHA256 .
® TLS RSA WITH AES_256_GCM_SHA384 Pass | Fall
® TLS ECDHE_ECDSA WITH_AES 128 GCM_SHA256
® TLS ECDHE_ECDSA WITH_AES 256_GCM_SHA384
® TLS ECDHE RSA WITH AES 128 GCM_SHA256
A successful registration is accomplished using one of the test cases described in
3 | section 6.1.4.1, depending on CBSD capability. [ | L]
® UUT sends a registration request to the SAS Test Harness and the SAS Test Pass Falil
Harness sends a Registration Response with responseCode = 0 and chsdld.
Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is m o
4 | complete. This is the end of the test. Verify: .
®  UUT shall not transmit RF Pass Fail
Wireshark Capture Example for Test Case :
® Make sure that UUT uses TLS v1.2
‘ SCS1.pcapng [Wireshark 1.12.7-Sercomm.LTE.7 (Git Rev Unknown from unknown)] - X
File Edit View Go (Capture Analyze Statistics Telephenz Tools |Internals Help
codmd BREXRAcrs0TL EE el §aBBX B
Filter: | tcp.port == 5000 v | Expression... Clear Apply Save

No.  Time Source Destination Protocol

Length Info
94 33607-5000 [SYN] Seq=0 Win=64800 Len=0 MSS=1362 SACK_PERM=1 Tsval=3(
86 5000-33607 [SYN, ACK] Seq=0 Ack=1 Win=65535 Len=0 MSS=1440 WS=256 S/
74 33607-5000 [ACK] Seg=1 Ack=1 w
194 Client He

3214 3 1013000 2a00:8. 576 Application pata, Application Da

pp‘lcatn at, pph‘t*ion .
3215 305.181217000 2a00:8a03:190::6:1c 2a00:8a03:190::6:21 TCP 74 33607-5000 [ACK] Seq=2761 Ack=5270 Win=64128 Len=0
3216 305.181548000 2a00:8a03:190::6:1c 2a00:8a03:190::6:21  TCP 74 33607-5000 [FIN, ACK] Seq=2761 Ack=5270 Win=64128 Len=0 v

# Frame 3192: 194 bytes on wire (1552 bits), 194 bytes captured (1552 bits) on interface 0

¥ Ethernet II, Src: la:cd:20:51:e5:b9 (la:cd:20:51:e5:b9), Dst: Sony_5c:5a:6a (f0:bf:97:5c:5a:6a)

# Internet Protocol Version 6, Src: 2a00:8a03:190::6:1c (2a00:8a03:190::6:1c), Dst: 2a00:8a03:190::6:21 (2a00:8a03:190::6:21)
# Transmission Control Protocol, Src Port: 33607 (33607), Dst Port: 5000 (5000), Seq: 1, Ack: 1, Len: 120

# Secure Sockets Layer

0000 fO bf 97 5c 5a 6a la cd 20 51 e5 b9 86 dd 60 06

0010 71 c9 00 8c 06 40 2a 00 8a 03 01 90 00 00 00 00

0020 00 00 00 06 00 1c 2a 00 8a 03 01 90 00 00 00 00

0030 00 00 00 06 00 21 83 47 13 88 10 02 39 60 6d d6

0040 e6 Of 50 18 01 fb 80 d9 00 00 16 03 01 00 73 01
n <
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4.6.7.2 WINNF.FT.C.SCS.2

W Test Case ID : WINNF.FT.C.SCS.2 [ INA
# Test Execution Steps Results
[ ) UUT shall start CBSD-SAS communication with the security procedures | ]
Pass Fail

®  Make sure that UUT uses TLS v1.2 for security establishment.
®  Make sure UUT selects the correct cipher suite. m N
2 | ® UUT shall use CRL or OCSP to verify the validity of the server certificate. .
®  Make sure that Mutual authentication does not happen between UUT and the Pass Falil
SAS Test Harness.
3 UUT may retry for the security procedure which shall fail. [ | ]

4 | SAS Test-Harness shall not receive any Registration request or any application data.

Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is
5 | complete. This is the end of the test. Verify:

®  UUT shall not transmit RF Pass Fail
Wireshark Capture Example for Test Case :
® Make sure that UUT uses TLS v1.2
M cs2_crl_directsas.peap - X
File Edit View Go Capture Analyze Statisics Telephony Wireless Tools Help
PR KC BB res=TasEEaaan
[ £poky o dsspley filler -+ <Ciekfx <]+
Pocket deteils Hewow & Wide | [ Cose sensitive Sring v| [i= | [ Fd || Camel
Ho Time Source Destination Protocal Length  Info ~
157 2025-89-12 11:08:11.927942 2a00:8203:190:: 2a00:8203:190: :6: TCP 92 45648 + 22 [ACK] Seq=145 Ack=5797 TSval=1551867517 T!
16@ 2025-09-12 11:88:11.928066 2a0@:8a03: 2a@0:8a03: E TCP 92 45648 » 22 [ACK] Seq=145 Ack=6177 TSval=1551867517 T¢
161 2025-09-12 11:08:11.928110 2200:8a03: 2a00:8a03: g TCP 92 45648 + 22 [ACK] Seq=145 Ack=6525 Win= TSval=1551867517 T¢
164 2025-09-12 11:08:11.928522 220@:8a03: 2a00:8203: E TCP 92 45648 + 22 [ACK] Seq=145 Ack=6689 Win=1412 TSval=1551867517 T¢
165 2025-89-12 11:08:11.928551 2a00:8a03: 2aB0:8a03: £ TCP 92 45648 » 22 [ACK] Seq=145 Ack=6917 TSval=1551867517 T
169 2025-09-12 11:08:11.930792 2200:8a03: 2a00:8a03: g TCP 92 45648 + 22 [ACK] Seq=145 Ack=7041 TSval=1551867520 T!
178 2025-09-12 11:88:11.935365 2a0@:8a03: 2a@0:8a03: E TCP 92 45648 + 22 [ACK] Seq=145 Ack=7269 TSval=1551867524 T¢
179 2025-89-12 11:08:11.935587 2a00:8a03: 2a00:8a03: B TCP 92 45648 + 22 [ACK] Seq=145 Ack=7497 TSval=1551867524 T
182 2025-89-12 11:08:11.935962 2200:8a03: 2a00:8a03: g TCP 92 45648 + 22 [ACK] Seq=145 Ack=7845 TSval=1551867525 T¢
183 2025-89-12 11:08:11.936244 2a80:8a03: 2aB0:8a03: £ TCP 92 45648 » 22 [ACK] Seq=145 Ack=8809 Win=1412 TSval=1551867525 T¥
8 2025-09-12 11:07:39.996886 2200:8a03: 3 2a00:8203: g TLSv1.2 379i{Client Hello
9 2025-89-12 11:07:40.803617 2a00:8a083: 3 2a00:8a03: g TLSv1.2 1442 Server Hello
13 2025-89-12 11:07:40.003682 2a00:8a03: E 2a00:8a03: £ TLSv1.2 808 Certificate, Server Key Exchange, Certificate Request, Server Hello
31 2025-89-12 :07:40.010606 2200:8a03: B .2 87 Alert (Level: Fatal, Description: Certificate Revoked)
112 2025-09-12 11:08:10.824846 2a008:8a03: B 2a@0:8a03: E TLSv1.2 379 Client Hello
113 2025-89-12 11:08:10.031354 2200:8203: 3 2a00:8a03: g TLSv1.2 1442 Server Hello
117 2025-89-12 11:08:10.031413 2a00:8a03: B 2a00:8a03: B TLSv1.2 808 Certificate, Server Key Exchange, Certificate Request, Server Hello
135 2025-89-12 11:08:10.037083 2a00:8a03: E 2aB0:8a03: £ TLSv1.2 87 Alert (Level: Fatal, Description: Certificate Revoked) L=
-
< >
[Time since reference or first frame: 1.68815580@ seconds] ~ 86 dd 90 e0 @2 00 02 09 0@ 01 04 86 la cd ~
Frame Number: 8 e5 b9 8@ 88 68 @d f2 f4 81 3f @6 40 2a 60
Frame Length: 379 bytes (3832 bits) 01 90 20 20 00 00 00 00 08 06 00 lc 2a @0

@1 90 90 00 @0 0O 00 6O 0O @6 @@ 21 95 4c
7d @e 7a @9 d9 2f 98 @e 5O 18 @1 fb 82 26
16 @3 1 @1 26 01 0@ 81 22 @3 @3 95 ed %

Capture Length: 379 bytes (3832 bits)
[Frame is marked: False]

[Frame is ignored: False] ; 85 1a 9 af 8 cc eb 9d c7 @b 35 d9 42 76 - .
[Protocols in frame: sll:ethertype:ipvb:tcp:tls] 96 5e 26 5b 72 b8 15 31 3a 20 8d 20 50 89 -*&[r--1 : - P-es
[Coloring Rule Name: TCP] ¥ bc 29 1f d4 75 f5 82 fc ec 94 f6 37 28 d4 D R Y O |

< >

() 7 Protocols carrisd. by this frame (frame protocoks) % Packets: 192 ' Displayed: 192 (100.0%) - Marked: 1 (0 5%) Profile: Default
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4.6.7.3 WINNF.FT.C.SCS.3

W Test Case ID : WINNF.FT.C.SCS.3 L INA
# Test Execution Steps Results
1 [ ) UUT shall start CBSD-SAS communication with the security procedures | ]
Pass Fail
®  Make sure that UUT uses TLS v1.2 for security establishment.
®  Make sure UUT selects the correct cipher suite. m N
2 | ® UUT shall use CRL or OCSP to verify the validity of the server certificate. Pass Fail
®  Make sure that Mutual authentication does not happen between UUT and the
SAS Test Harness.
3 UUT may retry for the security procedure which shall fail. [ | ]
Pass Fail
4 | SAS Test-Harness shall not receive any Registration request or any application data. -- --
Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is m n
5 | complete. This is the end of the test. Verify: Pass Fail
®  UUT shall not transmit RF
Wireshark Capture Example for Test Case :
® Make sure that UUT uses TLS v1.2
M cs3_expiry_directsas.peap - X
File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help
P RERe==F s5/Eaaamn
[W]as B[e )+
No Time Bouree Destination Length  Info
32 11.098470 2a300:8203:190::6:1c 2a00:8a03: 2080 Client Hello
33 11.098685 2aP0:8a03:190::6:21 2a00:8a03: 1442 Server Hello
37 11.098747 2300:8203:190::6:21 2a00:8a03: 315 Certificate, Certificate Request, Server Hello Done
c 2aB0:8a83: 87 Alert (Level: Fatal, Description: Certificate Expired)
254 26.235793 2200:8203:190::6:1c  2200:8a03: 208 Client Hello
256 26.236007 2a00:8a03:190::6:21 2a00:8a03: 1442 Server Hello
2608 26.236077 2300:8a03:190::6:21 2a0@:8a03: 315 Certificate, Certificate Request, Server Hello Done
276 26.239837 2300:8203:190::6:1c  2a00:8a03: 87 Alert (Level: Fatal, Description: Certificate Expired)
Frame 32: 20@ bytes on wire (160@ bits), 200 bytes captured (160@ bits) 86 dd 00 0O 00 @0 8@ B9 88 01 04 06 1a cd 20 51 Q =~
Linux cooked capture v2 e5 b9 B0 00 60 Bd 64 45 ©0 8c 06 40 22 @0 8a 03 " -dE @*
Internet Pr‘otoczl Version 6, Src: 2200:8a83:190::6:1c, Dst: 2aP@:8283:190::6:21 @1 98 @@ 00 0 80 60 B0 Be @6 B8 lc 22 00 8a 63 Ig
Transmission Control Protocol, Src Port: 33289, Dst Port: 500@, Seq: 1, Ack: 1, Len: 121 gi :g ig Sg 22 ?g g: gf_ gg ?g g? ii ij ii ;3 ig P .MA
llan-portiPayergsecurity) 16 3 01 B9 73 ©1 0@ BB 6f 03 @3 ff 75 67 dl c8 s 0--ug
b6 ae 6c 83 ec Ff 8f 8a 29 57 45 48 11 4b bc <5 1 JWEH-K
f1 13 Be 48 o7 ¢8 17 17 b7 f5 82 60 80 06 80 9d H
88 9c 0@ ff @1 60 0@ 40 00 23 6@ 00 60 16 6@ 00 @ #
< > @0 17 60 96 00 Od 80 30 080 2e 04 83 85 @3 06 83 e -. v
@ P Tramsport Layer Secuity: Protocol Packets: 334 - Displayed: 8 (2.4%)  Marked: 1 (0.3%) Profile: Default
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4.6.7.4  WINNFFT.C.SCS.4

241 3@.314001 2200:8203:190::6:1c 2200:8a03:190::6:21 TLSv1.

~

i

74 Certificate,

Client Key Exchange, Certificate Verify, Change Cipher

Spec, Encrypted ..

W Test Case ID : WINNF.FT.C.SCS.4 [ INA
# Test Execution Steps Results
1 [ ) UUT shall start CBSD-SAS communication with the security procedures | ]
Pass Fail
®  Make sure that UUT uses TLS v1.2 for security establishment.
®  Make sure UUT selects the correct cipher suite. m N
2 | ® UUT shall use CRL or OCSP to verify the validity of the server certificate Pass Fail
®  Make sure that Mutual authentication does not happen between UUT and the
SAS Test Harness.
3 UUT may retry for the security procedure which shall fail. [ | ]
Pass Fail
4 | SAS Test-Harness shall not receive any Registration request or any application data. -- --
Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is m n
5 | complete. This is the end of the test. Verify: Pass Fail
() UUT shall not transmit RF
Wireshark Capture Example for Test Case :
® Make sure that UUT uses TLS v1.2
M scs4_unknown_ca_directsas.pcap — X
File Edit View Go Capture Analyze Statistics Telephony Wireless Tools Help
aAmie RE e==F a5 = aaa®
[A]ts BED -+
Mo Time Soumce Destination Potocal Length  Info
47 15.910894 2300:8203:190::6:1c 2a00:8a03:190::6:21 TLSv1.2 200 Client Hello
48 15.0810321 2a00:8203:198::6:21 2a00:8a03:190::6:1c TLSv1.2 1442 Server Hello
52 15.818378 2200:8283:190::6:21 2a00:8a03:190::6:1c  TLSv1.2 315 Certificate, Certificate Request, Server Hello Done
55 15.891526 2300:8a03:190::6:1c 2a00:8a03:190::6:21 TCP 1520 38735 - 5800 [ACK] Seq=121 Ack=2960 Win=64128 Len=144@ [TCP segment of a reassembled..
56 15.891533 2300:8a83:190::6:1c 2a00:8a@3:190::6:21 TLSvl.2 774 Certificate, Client Key Exchange, Certificate Verify, Change Cipher Spec, Encrypted ..
H 2300:8a03: .2 87 Alert (Level: Fatal, Description: Unknown CA)
221 30.232089 2a00: :6: 2a300:8a03:190::6:21 TLSv1.2 2088 Client Hello
223 30.232299 2a00: 6: 2200:8a03:190::6:1c  TLSv1.2 1442 Server Hello
227 30.232355 2300: 6: 2300:8a203:190::6:1c  TLSv1.2 315 Certificate, Certificate Request, Server Hello Done
240 30.313993 2200: EGE 2200:8203:190::6:21 TCP 1520 43417 » 5000 [ACK] Seq=121 Ack=2960 Win=64128 Len=1448 [TCP segment of a reassembled..
6:
6:

243 30.314314 2200:8203:190::6:21 2a00:8a03:190::6:1c TLSv1.

~

87 Alert (Level:

Fatal, Description: Unknown CA)

Handshake Type: Client Hello (1) D @1 92 92 00 00 0O 6@ 09 B0 86 0@ 21 97 4F 13 88 10
Length: 111 Je 78 60 1F 1c 95 7 ad 5@ 18 1 fb 5c 93 80 80  ~x' Py
Version: TLS 1.2 (6x0303) 16 03 91 0 73 01 62 99 6F 83 03 bl e@ 54 b2 83 so- oo T
Random: b1e@54b2037aabd82be210755989216256Fc50d68370d2e8ddecF2eBecalqFia 7a ab d8 2b e2 1b 75 59 €3 21 62 56 fc 58 d6 83 z--+--u¥ -1DV-P
Session 10 Langth: 0 70 d2 eB dd ec f2 e@ ec 43 Bf 4a 62 90 06 00 9d p c3
e ) @0 9c 0@ Ff @1 89 0@ 49 ©e 23 0@ 0@ 0 16 80 0 @ #
Cipher Suites Length: 6 @0 17 92 0 @0 0d 68 30 Be 2e 04 03 ©5 @3 @6 83 e -.
v Cipher Suites (3 suites) 88 67 08 98 68 1a 08 1b 88 1c @8 99 B8 Ba 88 b
Cipher Suite: TLS_RSA_WITH_AES_256_GCM_SHA384 (@x009d) v 28 94 98 95 08 06 94 B1 ©5 @1 06 81 03 @3 83 o1
< > || e@co 83 82 04 92 85 82 [ 02 | v

(O 7 Cipher Suite (thsTandshake ciphersuits), 2 byt (s)

Packets: 276 - Displayed: 12 (4.3%)  Masked: 1 (0.4%)

Profile: Default
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4.6.7.5 WINNF.FT.C.SCS.5

W Test Case ID : WINNF.FT.C.SCS.5 [ INA
# Test Execution Steps Results
1 [ ) UUT shall start CBSD-SAS communication with the security procedures | ]
Pass Fail
®  Make sure that UUT uses TLS v1.2 for security establishment.
®  Make sure UUT selects the correct cipher suite. m N
2 | ® UUT shall use CRL or OCSP to verify the validity of the server certificate .
®  Make sure that Mutual authentication does not happen between UUT and the Pass Fall
SAS Test Harness.
3 UUT may retry for the security procedure which shall fail. [ | ]

4 | SAS Test-Harness shall not receive any Registration request or any application data.

5 | complete. This is the end of the test. Verify:

Monitor the RF output of the UUT from start of test until 60 seconds after Step 3 is

() UUT shall not transmit RF Pass Fail
Wireshark Capture Example for Test Case :
® Make sure that UUT uses TLS v1.2
M scs5_conuptedcert_directsas.pcap X

File Edit View Go Capture Anslyze Statistics Telephony Wireless Iools Help

am o ® REAe==ZF L 5= aqaafn
[W]8s T+
W Time Source Destination Protoeal Length  Info
121 6.782027 2200:8203:199::6:1c 2a00:8a03:199::6:21 TLSv1.2 200 Client Hello
123 6.782237 2200:8203:190::6:21 2a00:8a03:190::6:1c TLSv1.2 1442 Server Hello
127 6.782304 2200:8283:190::6:21 2a00:8a03:190::6:1c  TLSv1.2 315 Certificate, Certificate Request, Server Hello Done
135 6.784571 8a03:190::6:1c 2a00:8a03: ] .2 87 Alert (Level: Fatal, Description: Decrypt Error)
247 21.922138 2200:8203:198::6:1c  2200:8a03:198::6: TLSv1.2 288 Client Hello
248 21.922330 2200:8203:190::6:21 2a200:8a03:199::6: TLSv1.2 1442 Server Hello
253 21.922401 2a00:8203:198::6:21 2a00:8a03:190: TLSv1.2 315 Certificate, Certificate Request, Server Hello Done
259 21.924618 2500:8a03:190::6:1c  2a00:8a03:190::6: TLSv1.2 87 Alert (Level: Fatal, Description: Decrypt Error)

Handshake Type: Client Hello (1)
Length: 111
Version: TLS 1.2 (@x83@3)
Random: 73aB8244cadfa90984e020e489d5b7f526599a7717ec889e7968a33cbb1dc9605
Session ID Length: @
Cipher Suites Length: 6

~ Cipher Suites (3 suites)

Cipher Suite: TLS_RSA_WITH_AES_256_GCM_SHA384 (8x889d)
<

0a7e

@1 9@ o 00 @8
5b 1b 2c 45 68
16 @3 o1 @@ 73

60 6@ B@ 00 @6 8@ 21 99 d7 13 88
82 58 54 50 18 @1 fb 46 4e 00 00
@1 60 B0 6f @3 83 73 a8 24 4c a4

fa 90 90 4e @2 @e 48 9d 5b 7f 5e 65 99 a7 71 Je

c8 B89 e7 96 Ba
@8 9c ea ff o1

33 cb 61 dc 96 05 00 00 06 [TIEN
80 0@ 40 0@ 23 00 0@ 00 16 0O 60

@2 17 90 00 @0 Bd 00 36 ©0 2e 04 B3 85 @3 86 03

@8 @7 88 08 @8
@8 94 08 05 @8
@3 @2 84 82 @5

1a 88 1b 088 1c 88 @9 88 @a @8 Bb
@6 84 91 ©5 @1 @6 01 @3 @3 @3 el
02 06 82

] A

[-,ER-XT P---FN

v

(O 7 Cipher Suite (thsTundshake ciphersuits), 2 byt (s)

Packets: 204 - Displayed: 8 (2.7%) - Masked: 1 0.3%)

Profile: Default
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4.6.8 CBSD RF Power Measurement
46.8.1 WINNEPT.C.HBT.1
[l Test Case ID : WINNF.PT.C.HBT.1 [ INA

# Test Execution Steps Results

Ensure the following conditions are met for test entry:

®  UUT has successfully completed SAS Discovery and Authentication with the
SAS Test Harness

® UUT has registered with the SAS, with CBSD ID =C

® UUT has a single valid grant G with parameters {lowFrequency = FL,
highFrequency = FH, maxEirp = Pi}, with grant in AUTHORIZED state, and
grantExpireTime set to a value far past the duration of this test case

Note: in order for the UUT to request a grant with the parameters {lowFrequency,
highFrequency, maxEirp), the SAS Test Harness may need to provide appropriate
guidance in the availableChannel object of the spectruminquiry response message,
and the operationParam object of the grant response message. Alternately, the UUT
vendor may provide the ability to set those parameters on the UUT so that the UUT
will request a grant with those parameters

UUT and SAS Test Harness perform a series of Heartbeat Request/Response cycles,
which continues until the other test steps are complete. Messaging for each cycle is
as follows:
® UUT sends Heartbeat Request, including:

O cbsdid=C
2 O grantld=G - -

® SAS Test Harness responds with Heartbeat Response, including: o cbsdld = C
O grantld=G
O transmitExpireTime = current UTC time + 200 seconds
O responseCode =0
Tester performs power measurement on RF interface(s) of UUT, and verifies it
complies with the maxEirp setting, Pi. The RF measurement method is out of scope of
this document, but may include additional configuration of the UUT, as required, to
fulfill the requirements of the power measurement method.

Note: it may be required for the vendor to provide a method or configuration to bring Pass Fail

the UUT to a mode which is required by the measurement methodology. Any such
mode is vendor-specific and depends upon UUT behavior and the measurement
methodology.
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RF measurement plot for Test Case :
® Tester performs power measurement on RF interface(s) of UUT, and verifies it complies with the
maxEirp setting, Pi. The RF measurement method is out of scope of this document, but may include

additional configuration of the UUT, as required, to fulfill the requirements of the power measurement
method.

For Internal

40MHz

Freq. | Conducted Power Density (dBm/MHz) | Gain(dBi) |  5.52 Sl :
(MH2) Pass / Fail

. . . . EIRP . .
Chain 0 | Chain 1 | Chain 2 | Chain 3 Total (dBm/MHZ) maxEirp(dBm)=Pi

Middle | 3650 | -1.96 -1.68 -1.63 -1.90 4.23 9.75 10.0 Pass

Channel

Middle | 3650 | 3.33 3.50 3.54 3.36 9.45 14.97 15.0 Pass

Middle | 3650 | 8.36 8.29 8.46 8.11 14.33 19.85 20.0 Pass

maxEirp = 10 dBm/MHz
Chain 0 Chain 1

Spectrum u\? Spectrum u{‘?
Ref Level 30,25 dém  Offset 0.25 0B e RBW 1 MHz RefLevel 30.25 dém  Offset D.25 db @ RBW 1 MHz
lo att 400B @ SWT 500 ms w VBW 3MHz  Mode Auto Swesp e At 4008 @ SWT_ S00ms @ VBW 3 MHz _Mode Auto Sweep
@ 17m Max [@1Rm Max
mM1[1] 1.96 dBm)| M1[1] 1.68 dBm)|
3.6432400 GHz 9.6326800 GHz
20 20
10 10
1 M1
od — I — 0 ¥
f \ { Y
-10 : L -10 :
| ! | |
20 T -20
r \ r \
| [ | {
o d | 404 | |
) k ] k
N (! N E—— - .
S0 -50
60 60
CF 3.65 GHz 1000 pts Span 80.0 MHz CF 3.65 GHz 1000 pts Span B0.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 3.64324 GHz -1.96 dam M1 1 3.63268 GHz -1.68 dBm
)ik T Measuring.. @UMAMHALD W oavas L )i ) Measuring... " QEENNNNND W0 =

Chain 2 Chain 3

Spectrum u\? Spectrum u{‘?
Ref Level 30,25 dém  Offset 0.25 @ w RBW 1 MMz RefLevel 30.25 dém  Offset 0.25 db = RBW 1 MHz
ko At 40dE @ SWT 500 ms @ VBW 3 MHz  Mode Auto Sweep e At 40 0B w SWT  S00ms @ VBW 3 MHz  Mode Auto Sweep
[@1rm Max [@1rm max
mi[1] 1.63 dBm) M1l 1.90 dBm|
36924400 GHz 9.6399200 GHz
20 20
0 10
M M
od v od g, | E——
[ [ R e { N 1
10 t 4 10 f
| \
-20 f -20 ﬁ \I
f H i |
] \ T I
-40 d { IL -40 d I |‘
J L | |
= S U ———— S - o S—
60 -60
CF 3.65 GHz 1000 pts Span 80.0 MHz CF 3.65 GHz 1000 pts Span 60.0 MHz
Marker Marker
Type | ref | Trc| X-valus | ¥-valug | _Function | Function Result | Type | Ref | Trc | X-valug | ¥-value | _Function | Function Result |
M1 1 3.63244 GHz 163 dbm ML 1 3.63332 GHz -1.50 dbm
J': | teasuring...  @URNNRNND WG et L J" | Measuring.. GUANNAAEN W0 ]

Report No.: RFBEIH-WTW-P24110561-3 Page No. 41 / 48 Report Format Version: 6.1.1




maxEirp = 15 dBm/MHz

Spectrum

Ref Level 30,25 dBm

Chain 0

]

Offset 0.25 dB w RBW 1 MHz

Spectrum

Chain 1

Ref Level 30.25 dBm

Offset 0.25 0B » RBW 1 MHz

Date:

Data:

lo_att 40d8 @ SWT 500 ms » VBW 3 MKz Mode Autg Sweep fo_art 40 0B @ SWT 500 ms @ VBW 3 MKz _Mode Auto Sweep
(@ 17m Max (@ 1Rm Max
mi[1] dBm Mil1] 0 dBm)
36413200 GHz 3.6390000 GHz
20 20
10 10
T
¥ L] o |
od 3
4
-10 L]
-20 ‘
-30 \
40 d T
R — - B
-60 -60
CF 3.65 GHz 1000 pts Span 80.0 MHz CF 3.65 GHz 1000 pts Span 60.0 MHz
Marker Marker
Type | ref | Trc| X-valus | ¥-valug |__Function Function Result | Type | Ref | Trc | X-valug I ¥-value | _Function | Function Result |
M1 1 3.64132 GHz 3,33 dbm ML 1 3.633 GHz 3.50 dBm
—————
L b Measuring... [ et L Measuring... e

Chain 2

Chain 3

Spectrum r'%' Spectrum
Ref Level 20.25 dém Offset 0.25 R & RBW 1 MHz Ref Level 30.25 dam Offset 0.25 dB @ RBW 1 MHz
jo AL 40 dB & SWT 500 ms & VBW 3 MHz  Mode Auto Sweep o ALT 40 dB = SWT 500 ms & VBW 3 MHZ  Mode Auto Sweep
(@1Rm Max [@1Rm Max
Mi[1] 3.54 dbm Mi[1] -36 dBm|
38000 GHz 3.6326800 GHz,
20 20
0 10
M
ad { od - )
{ [ |
-10 {‘ -10 ( Ll
-20 / ] -20 l ‘
a0 ‘ \ = [ \
40 T T 40 7 T
- d R s Pem—— ST ST [P A A
-50 -50
-60 -60
CF 3.65 GHz 1000 pts Span 80.0 MHz CF 3.65 GHz 1000 pts Span 60.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result | Type | Ref | Tre | X-value I Y-value | Function | Function Result |
M1 1 3.6338 GHz 3.54 dBm M1 1 3.63268 GHz 3.36 dBm
Measuring... ] = Measuring... [ N R

waw
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maxEirp = 20 dBm/MHz

Chain 0

Chain 1

Date:

Data:

Spectrum - Spectrum ka
Ref Level 30,25 dBm  Offset 0.25 @ w RBW 1 MMz RefLevel 30.25 dém  Offset 0.25 db = RBW 1 MHz
lo_att 40d8 @ SWT 500 ms » VBW 3 MKz Mode Autg Sweep o att 40 0B @ SWT 500 ms @ VBW 3 MKz _Mode Auto Sweep
(@1Rm Max [@1Rm Max
mi[1] 8.36 dBm Mil1] 8.29 dBm)|
36417200 GHz 3.6361200 GHz,
20 20
M ML
10 10 -
. . [ \
‘ | | |
i \ r |
20 |‘ \ 20 f‘ 1
30 ’J \ -30 T L
404 i 40,4 i —
-50 -50
-60 -60
CF 3.65 GHz 1000 pts Span 80.0 MHz CF 3.65 GHz 1000 pts Span 60.0 MHz
Marker Marker
Type | ref | Trc| X-valus | ¥-valug | _Function | Function Result | Type | Ref | Trc | X-valug I ¥-value | _Function | Function Result |
M1 1 3.64172 GHz 5,36 dbm ML 3.83612 GHz 6.25 dBm
—————
Measuring... Measuring... LHB WO

Chain 2

Chain

3

Spectrum r'%' Spectrum
Ref Level 20.25 dém Offset 0.25 R & RBW 1 MHz Ref Level 30.25 dam Offset 0.25 dB @ RBW 1 MHz
jo AL 40 dB & SWT 500 ms & VBW 3 MHz  Mode Auto Sweep o ALT 40 dB = SWT 500 ms & VBW 3 MHZ  Mode Auto Sweep
(@1Rm Max [@1Rm Max
mi[1] 8.46 dBm Mil1] 8.11 dBm)|
330800 GHz 122000 GHz|
20 20
0 - — 10 -
. f )
0d f odl \
ﬂ \ | *
-10 i -10 i
o0 ( | 50 ( |
I T 1
J J |
-a0 { L -30 |
) J
s daianadl o et ey
40, T IS
-50 -50
-60 -60
CF 3.65 GHz 1000 pts Span 80.0 MHz CF 3.65 GHz 1000 pts Span 60.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result | Type | Ref | Tre | X-value I Y-value | Function | Function Result |
M1 1 3.63308 GHz 8,46 dBm M1 1 3.6322 GHz 8.11 dBm
Measuring... I Measuring... [ N R
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5
o
5
)
828

BUREAU
VERITAS

For External

Channel

40MHz

Freq.

Conducted Power Density (dBm/MHz)

Gain(dBi)

13.72

Limit
Pass / Falil

(MHz)
Chain 0

Chain 1

Chain 2

Chain 3

Total

EIRP

(dBm/MHz)

maxEirp(dBm)=Pi

Middle

3650 | -10.50

-10.05

-10.12

-10.33

-4.23

9.49

10.0 Pass

Middle | 3650 | -5.26 -5.24 -5.22

-5.45

0.73

14.45

15.0 Pass

Middle | 3650

-0.20 0.22 0.49

0.32

6.24

19.96

20.0 Pass

maxEirp = 10 dBm/MHz

Chain O

Chain 1

1

Spectrum u\:}: Spectrum “\‘?
Ref Level 30,25 dBm  Offset 0.25 08 w RBW 1 MHz Ref Level 30.25 dBm  Offset 0.25 B = RBW 1 MHz
fo Att 40 d8 @ SWT 500 ms @ VBW 3 MHz  Mode Auto Sweep po ALt 40 dB w SWT 500 ms @ VBW 3 MHz Mode 4uto Sweep
(@1Rm Max [@1Rm Max
mi[1] 10.50 dBm) Mil1] 10.05 dBm
36405200 GHz 3.6399600 GHz
20 20
10 10
ad od
-10 10 a
/ — f =
! \ \
-20 -20 ' 4
r‘ \ f \
-a0 f -30 f 1
-40 t T -40 + i
J 1 J |
5 0
-60 -60
CF 3.65 GHz 1000 pts Span 80.0 MHz CF 3.65 GHz 1000 pts Span 60.0 MHz
Marker Marker
Type | ref | Trc| X-valus | ¥-valug | _Function | Function Result | Type | Ref | Trc | X-valug | ¥-value | _Function | Function Result |
M1 1 3.64052 GHz 10,50 dBm ML 1 3.63386 GHz -10.05 dBm
J': | teasuring...  @URNNRNND WG tosvoe 7 | teasuring..  @EANRNNNN A0

i

Chain 2

Chain 3

Spectrum u\:}: Spectrum “\‘?
Ref Level 20.25 dém Offset 0.25 R & RBW 1 MHz Ref Level 30.25 dam Offset 0.25 dB @ RBW 1 MHz
o ant 40d8 @ SWT__ 500 ms @ VBW 3 MHz _Mode Auto Sweep e At 40 0B @ SWT 500 mS @ VBW 3 MKz Mode 4uto Sweep
(@1Rm Max [@1Rm Max
Mi[1] 10.12 dBm) Mi[1] 10.93 dBm
3.6930800 GHz 3.6393200 GHz,
20 20
10 10
od od
Ml M
¥ . x
10 {( = ‘\\ 10 y 5
20 + -20 ') "
ﬁ \ f ‘
-a0 f -30 \
40 + - -40 f ‘I
| 1 - J . .
5 =0
-60 -60
CF 3.65 GHz 1000 pts Span 80.0 MHz CF 3.65 GHz 1000 pts Span B0.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result | Type | Ref | Tre | X-value | Y-value | Function | Function Result |
M1 1 3.63308 GHz -10.12 dém M1 1 3.63332 GHz -10.33 dBm
K | Measuring..  @UANENACD W ‘ﬁ;'ﬁm,m y | Measuring...  @ERSRNANN MG

)|

o
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Spectrum - Spectrum ka
Ref Level 30,25 dBm  Offset 0.25 @ w RBW 1 MMz RefLevel 30.25 dém  Offset 0.25 db = RBW 1 MHz
lo_att 40d8 @ SWT 500 ms » VBW 3 MKz Mode Autg Sweep o att 40 0B @ SWT 500 ms @ VBW 3 MKz _Mode Auto Sweep
(@1Rm Max [@1Rm Max
mi[1] 5.26 dBm Mil1]
3.6406000 GHz 3.634
20 20
10 10
ad od
-0 - . 0 it
If \
-20 f 20 [ i]
-30 H] \ 30 H \
40 d } 1 40 d J ,L
Bl . 50
-60 -60
CF 3.65 GHz 1000 pts Span 80.0 MHz CF 3.65 GHz 1000 pts Span 60.0 MHz
Marker Marker
Type | ref | Trc| X-valus | ¥-valug | _Function | Function Result | Type | Ref | Trc | X-valug I ¥-value | _Function | Function Result |
M1 1 35406 GHz -5.26 dbm ML 3.63436 GHz -5.24 dbm
————
L _]': Measuring... L Measuring... T 5
Date: Date:
Spectrum r'%' Spectrum
Ref Level 30,25 dBm  Offset 0.25 08 w RBW 1 MHz Ref Level 30.25 dBm  Offset 0.25 B = RBW 1 MHz
lo_att 40d8 @ SWT 500 ms » VBW 3 MKz Mode Autg Sweep o att 40 0B @ SWT 500 ms @ VBW 3 MKz _Mode Auto Sweep
(@1Rm Max [@1Rm Max
mi[1] 5.22 dBm) Mil1] 5.45 dBm)|
321200 GHz 3.6318000 GHz,
20 20
0 10
od od
-0 -10
y Y
20 j 4 20 \l
30 T ! -30 \
40 d J(‘ 40d 1
£ s =0 R e e
-60 -60
CF 3.65 GHz 1000 pts Span 80.0 MHz CF 3.65 GHz 1000 pts Span 60.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result | Type | Ref | Tre | X-value I Y-value | Function | Function Result |
M1 1 3.63212 GHz -5.22 dém ML 1 3.5318 GHz -5.45 dBm
Measuring... [ oy e Measuring...
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maxEirp = 20 dBm/MHz

Chain 0

Chain 1

Date:

Spectrum - Spectrum ka
Ref Level 30,25 dBm  Offset 0.25 @ w RBW 1 MMz RefLevel 30.25 dém  Offset 0.25 db = RBW 1 MHz
lo_att 40d8 @ SWT 500 ms » VBW 3 MKz Mode Autg Sweep o att 40 0B @ SWT 500 ms @ VBW 3 MKz _Mode Auto Sweep
(@1Rm Max [@1Rm Max
mi[1] 0.20 dBm Mil1] 0.22 dBm|
36402000 GHz 200 GHz,
20 20
10 10
M1 M1
ad L) od L]
7 f \
3\
. / |
‘ \ | \
-20 fl \ -20 f \
= T 30 f
ad I | w0 | \
] | ] i
\ - —
50 50
-60 -60
CF 3.65 GHz 1000 pts Span 80.0 MHz CF 3.65 GHz 1000 pts Span 60.0 MHz
Marker Marker
Type | ref | Trc| X-valus | ¥-valug | _Function | Function Result | Type | Ref | Trc | X-valug I ¥-value | _Function | Function Result |
M1 1 3.5402 GHz -0.20 dbm ML 1 3.63332 GHz 0.22 dBm
Measuring...

Data:

Measuring...

Chain 2

Chain 3

Spectrum ué’ Spectrum
Ref Level 20.25 dém Offset 0.25 R & RBW 1 MHz Ref Level 30.25 dam Offset 0.25 dB @ RBW 1 MHz
jo AL 40 dB & SWT 500 ms & VBW 3 MHz  Mode Auto Sweep o ALT 40 dB = SWT 500 ms & VBW 3 MHZ  Mode Auto Sweep
(@1Rm Max [@1Rm Max
mi[1] 0.45 dBm Mil1] 2 dBm|
122600 GHz 121200 GHz|
20 20
0 10
M1 ML
0d X. . 0d x S
\\ [ 3
i )
-10 -10 K
-20 fr \ -20 f \n
-a0 [ 30 4 l
i | k w04 J \
| | i [
= ] ~ (U SO I——
50 dBm -50
-60 -60
CF 3.65 GHz 1000 pts Span 80.0 MHz CF 3.65 GHz 1000 pts Span 60.0 MHz
Marker Marker
Type | Ref | Tre | X-value | ¥-value | _Function | Function Result | Type | Ref | Tre | X-value I Y-value | Function | Function Result |
M1 1 3.63228 GHz 0.49 dém M1 1 3.63212 GHz 0.32 dBm
Measuring... [ oy e Measuring...
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5 Pictures of Test Arrangements

Please refer to the attached file (Test Setup Photo).

6 WinnForum Logs

Please refer to the attached file (Test Logs).
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Appendix — Information of the Testing Laboratories

We, Bureau Veritas Consumer Products Services (H.K.) Ltd., Taoyuan Branch, were founded in 1988 to
provide our best service in EMC, Radio, Telecom and Safety consultation. Our laboratories are FCC
recognized accredited test firms and accredited and approved according to ISO/IEC 17025.

If you have any comments, please feel free to contact us at the following:

Lin Kou EMC/RF Lab Hsin Chu EMC/RF Lab/Telecom Lab
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

Hwa Ya EMC/RF/Safety Lab
Tel: 886-3-3183232
Fax: 886-3-3270892

Email: service.adt@bureauveritas.com
Web Site: http://ee.bureauveritas.com.tw

The address and road map of all our labs can be found in our web site also.

- END ---

Report No.: RFBEIH-WTW-P24110561-3 Page No. 48 / 48 Report Format Version: 6.1.1



mailto:service.adt@bureauveritas.com
http://ee.bureauveritas.com.tw/

		2026-01-20T15:28:26+0800
	Bureau Veritas Consumer Products Services




