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2 Copyright Notice and Disclaimer
UNH InterOperability Laboratory (UNH-IOL) own the copyrights in the UNH-IOL Test Plan, and permit the
use of this UNH-IOL Test Plan as follows:

UNH INTEROPERABILITY LABORATORY MEMBERS: Members of UNH-IOL have the right to use
this UNH-IOL Test Plan, subject to the Member’s continued compliance with the UNH-IOL
governance documents, Intellectual Property Rights Policy, and the applicable UNH-IOL
Membership Agreement for first-party evaluation of Members devices; and

NON-MEMBERS OF UNH INTEROPERABILITY LABORATORY: Use of the UNH-IOL Test Plan by
anyone who is not a Member of UNH-IOL Test Plan is prohibited.

The receipt of a UNH-IOL Test Plan shall not operate as an assignment or license under any patent,
industrial design, trademark, or other rights as may subsist in or be contained in or reproduced in any
UNH-IOL Test Plan. The implementation of this UNH-IOL Test Plan will require such a license.

THIS UNH-IOL TEST PLAN IS PROVIDED ON AN “AS IS” BASIS AND ALL WARRANTIES, EITHER EXPLICIT OR
IMPLIED, ARE EXCLUDED UNLESS MANDATORY UNDER LAW. ACCORDINGLY, THE UNH-IOL MAKE NO
REPRESENTATIONS OR WARRANTIES WITH REGARD TO THE TEST PLAN OR THE INFORMATION
(INCLUDING ANY SOFTWARE) CONTAINED THEREIN, INCLUDING ANY WARRANTIES OF
MERCHANTABILITY, FITNESS FOR PURPOSE, OR ABSENCE OF THIRD PARTY RIGHTS AND MAKE NO
REPRESENTATIONS AS TO THE ACCURACY OR COMPLETENESS OF THE OPEN SPECIFICATION OR ANY
INFORMATION CONTAINED THEREIN.

THE UNH-IOL IS NOT LIABLE FOR ANY LOSSES, COSTS, EXPENSES OR DAMAGES ARISING IN ANY WAY
OUT OF USE OR RELIANCE UPON THE UNH-IOL TEST PLAN OR ANY INFORMATION THEREIN. NOTHING IN
THIS DOCUMENT OPERATES TO LIMIT OR EXCLUDE ANY LIABILITY FOR FRAUD OR ANY OTHER LIABILITY
WHICH IS NOT PERMITTED TO BE EXCLUDED OR LIMITED BY OPERATION OF LAW.

Without prejudice to the foregoing, the UNH-IOL Test Plan was developed for validating conformance,
interoperability or performance related to the IEEE 802.3 Standard only.

UNH-IOL reserves the right to withdraw, modify, or replace any UNH-IOL Test Plan at any time, without
notice.
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4 Introduction

4.1 Overview

This suite of tests has been developed to help implementers evaluate the performance of the Ethernet
device, specifically regarding total power consumption, under varying load conditions in nominal lab
temperature conditions. This test plan does not attempt to provide a full evaluation of the switch’s
performance regarding BER performance, latency, address lookup, or similar network benchmarks (e.g.:
RFC 2544, RFC 2889).

These tests are designed to evaluate a product’s power consumption under various scenarios to offer a
third-party, neutral, evaluation of a device’s overall power performance under varying load and test
cases. Successful completion of all evaluation tests contained in this suite does not guarantee that the
tested device will meet any specific standard, regulatory nor customer requirement, nor does the
testing guarantee that worst-case power consumption scenarios have been tested, though the spirit of
the testing attempts to achieve this, at least in nominal temperature conditions. These results,
combined with satisfactory operation when tested in accordance with related UNH-IOL conformance
and interoperability test suites, can provide a reasonable level of confidence that the Device Under Test
(DUT) will function well in many Ethernet environments.

The tests contained in this document are organized in such a manner as to simplify the identification of
information related to a test, and to facilitate the actual testing process. Tests are organized into
groups, primarily to reduce setup time in the lab environment, however the different groups typically
also tend to focus on specific aspects of device functionality. A four-part identification system is used to
organize the tests, where the first ID indicates the subclause of the IEEE 802.3 Standard on which the
test suite is principally based, if applicable. As this is a Performance test plan based on requirements
principally rooted in IEEE 802.3 standards, this label is selected as 802.3-Perf. The second id indicates a
brief identifier for the test plan (Pwr). The third and fourth id indicate the test’s group number and test
number within that group, respectively. This format allows for the addition of future tests to the
appropriate groups without requiring the renumbering of the subsequent tests.

4.2 Normative References

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

Table 1 - Normative References

Short name Reference (DOI or URL)
IEEE 802.3-2022 DOI: 10.1109/IEEESTD.2022.9844436

4.3 Acronyms, Abbreviations and Definitions
Common acronyms, abbreviations or definitions of terms used throughout this document.

Table 2 - Definition of Terms

Term Definition \
DUT Device Under Test
EEE Energy Efficient Ethernet
IMIX Internet Mix
TS Test Station
©2026 UNH-IOL Ethernet Testing Services Switch Power Consumption Performance Evaluation Plan v1.0
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5 Organization of Tests
The tests contained in this document are organized to simplify the identification of information related

to a test and to facilitate the actual testing process. Each test contains an identification section that

describes the test and provides cross-reference information. The discussion section covers background

information and specifies why the test is to be performed. Tests are grouped by similar functions and

further organized by technology. Each test contains the following information:

5.1 Elementary Test Structure
Each test description follows UNH-IOL’s Ethernet testing format, as defined in the following fields shown

in Table 3.1. A brief description of each field is provided.

Purpose

Device Type,
Prerequisites
& Classifier

References

Resource
Requirements

Modification
History
Discussion

Test Setup

Test
Procedure

Table 3 — Elementary Test Structure

The Purpose is a brief statement outlining what the test attempts to achieve. The test
is written at the functional level.

This section notes for each part of the test what the prerequisite conditions are for
the given Device Type. Classifier denotes whether the test part, for the identified
Device Type meeting the identified pre-requisite conditions, is one of the following:

Classifier Meaning
Mandatory Test part is required if the DUT matches the Device Type
Conditional Test part is required if the pre-requisite condition is true, and
Mandatory the DUT matches the Device Type

. Test part has no pass/fail, but the observations may have
Informative
value.
Optional The test part may be elected to be skipped by the requestor.

This section specifies source material external to the test plan, including specific
subsections pertinent to the test definition, or any other references that might aid in
understanding the test methodology and/or test results. External sources are always
referenced by number when mentioned in the test description, denoted by square
brackets [ ]. References to material internal to the test plan may also be cited, such
as references to appendices, such as PICS items mappings to the test case.

This section specifies the test hardware and/or software needed to perform the test.
This is expressed in terms of minimum requirements, agnostic of test &
measurement tool provider; however, in limited cases specific equipment
manufacturer/model information may be provided as an example.

A brief history of significant changes to the test.

The discussion covers the assumptions made in the design or implementation of the
test, as well as known limitations. Other items specific to the test are covered here.

The setup section describes the initial configuration of the test environment
referencing the specified default setup. Minor changes in the configuration may be
included here or in the test procedure section, below.

The procedure section of the test description contains the systematic instructions for
carrying out the test. It provides a cookbook approach to testing. Test Procedures
may be broken into multiple Parts. Whenever possible, Test Parts should be
independent of other parts and insensitive to order of test execution.

©2026 UNH-IOL Ethernet Testing Services
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Observable This section lists the specific observables that can be examined by the tester to verify
Results that the DUT is operating properly. When multiple values for an observable are
possible, this section provides a brief discussion on how to interpret them. The
determination of a pass or fail outcome for a particular test is based on the successful
(or unsuccessful) detection of a specific observable.

A strong preference is to have any part of a test error on the side of falsely failing a
device rather than falsely passing the device. Whether through automation or
manual execution, tests ideally have only one of five outcomes:

Status Meaning
PASS  Test part meets all PASS criteria, with no FAIL or WARN conditions met.
FAIL  Test part meets at least one FAIL criteria or fails to meet any criteria.

N/A  Test part is Not Applicable to the device type as it is configured.

Test part does not meet a failing criteria, but behavior is not

WARN . .
recommended and is warned against.

Test part observed specific information that has value to the device
INFO  manufacturer or industry-at-large and the cited information will be
reported in addition to any Pass/Fail determination for the test part.
Observable results in this document are presented in a tabular form such as the
example below.
e The first column allows a unique identifier to be associated with each observable
in a test, regardless of test part.
e The second column references the test part and step (if applicable) that the
observable applies to.
e The third column is the resulting test status if observed.
e The fourth column describes the condition observed for the test status to apply.

Example observable result table:
Part:Step Status Description
<This part is Not Applicable if this is true>

Example: If the DUT does not support an optional feature.

a A N/A

<This part Fails if this description is true>

Example: If any timer observed is below 1.2 us or above 1.3 ps.
<This part Passes if this description is true> Example: All observed
values were observed to be within 1.2 pus and 1.3 ys, inclusive.

b A4 FAIL

c. A5 PASS

Possible This section contains a description of known issues with the test procedure, which
Problems may affect test results in certain situations. It may also refer the reader to test suite
appendices and/or whitepapers that may provide more detail regarding these issues.

5.2 Performance Evaluation Test Note

Unless otherwise specified, based on recognized Industry standards, all tests in this test plan are
INFORMATIVE. No judgements are made on the overall fitness of a product based solely on the
measurements made and reported herein. All efforts are made to ensure accuracy in the reported
information, and the reasonable judgement of the UNH-IOL staff on the appropriateness of the
measurements provided within this test plan.

©2026 UNH-IOL Ethernet Testing Services Switch Power Consumption Performance Evaluation Plan v1.0
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6 Device Under Test (DUT) Requirements
For the purposes of this test suite, the testing focuses on the power consumption of the DUT under
various traffic loads.

Equipment expected to be provided, if not available at UNH-IOL:

e A compatible set of cables;

e At least 2 traffic generator ports compatible with the DUT supporting the maximum supported
speed of the DUT.

DUT capabilities required:

e The DUT must support the ability to configure ports into multiple VLANSs.

The setup for a DUT with a total number of Ports “P”, would set ports N and N+1 into a unique VLAN (eg:
VLAN 100 through VLAN 100+(P/2)). Let N = 0 initially and increment N by 2 until all ports are added to
VLANS.

A compatible cable must be used to connected between each adjacent VLAN (eg: VLAN 100 to VLAN101,
a second cable between VLAN101 to VLAN102, etc).

The 2 ports of the test station are to be connected to the remaining two ports in the first and last VLANSs.

6.1 Multi-speed capable DUTs
If a DUT supports multiple operating speeds, it should be configured for its maximum operation for all
tests in this test plan. Upon request, testing at additionally supported slower speeds can be performed.

6.2 Energy-Efficient Ethernet (EEE)
If a DUT supports EEE, methods to enable and disable EEE must be provided if the optional Group 3 and
Group 4 testing is desired.

©2026 UNH-IOL Ethernet Testing Services Switch Power Consumption Performance Evaluation Plan v1.0
Page 8 of 32



THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

145 6.3 Per-Test DUT Requirements
146 Please see the additional requirements listed below:

147 Table 3 — Test Plan Summary and Per-Test DUT Requirements

Test # & Name Title Prerequisite Conditions Classifier

Group 1: Power Consumption under no/minimal load
LR NS B No Cables Connected None Informative

DUT Power Consumption with no cables connected with all ports administratively DOWN
DUT Power Consumption with 1/2 cables connected with 1/2 ports administratively UP
DUT Power Consumption with no cables connected with all ports administratively UP

Half-Ports Connected None Informative
DUT Power Consumption with 1/2 cables connected with all ports administratively DOWN
DUT Power Consumption with 1/2 cables connected with 1/2 ports administratively UP
DUT Power Consumption with 1/2 cables connected with all ports administratively UP

All-Ports Connected None Informative
DUT Power Consumption with all cables connected with all ports administratively DOWN
DUT Power Consumption with all cables connected with 1/2 ports administratively UP.
DUT Power Consumption with all cables connected with all ports administratively UP

Group 2: Power Consumption under line-rate traffic conditions

Line-Rate, fixed traffic sizes None Informative
DUT Power Consumption with line-rate traffic, with uni-directional traffic
DUT Power Consumption with line-rate traffic, with bi-directional traffic

Line-Rate, IMIX traffic sizes None Informative
DUT Power Consumption with line-rate, bi-directional traffic with 1k/2k/4k, 7:4:1 weight
DUT Power Consumption with line-rate, bi-directional traffic with 1k/2k/4k, 4:7:1 weight

Group 3: Power Consumption at less than line-rate without EEE
R TR BN Less than Line-Rate, no EEE None Optional

DUT Power Consumption with < line-rate bi-directional uniformly spaced traffic & EEE off
DUT Power Consumption with less than line-rate bi-directional burst traffic & EEE off

Group 4: Power Consumption at less than line-rate with EEE Enabled
Less than Line-Rate, with EEE DUT must support EEE Optional
DUT Power Consumption with < line-rate bi-directional uniformly spaced traffic & EEE on
DUT Power Consumption with less than line-rate bi-directional burst traffic & EEE on

148

149
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7 TestCases
The following test cases shall be performed on the Switch device under test.

7.1 GROUP 1: Power Consumption under no/minimal traffic conditions

Scope: The following tests cover the DUT power performance testing under no link, no load and/or
minimal load (eg: default management traffic of the DUT) conditions.

Purpose: These tests provide a baseline of the DUT’s power consumption to enable evaluation of link
and throughput impacts on DUT power consumption.

©2026 UNH-IOL Ethernet Testing Services Switch Power Consumption Performance Evaluation Plan v1.0
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Test 802.3-Perf.Pwr.1.1 - No Cables Connected
Purpose: To Baseline the DUT’s power consumption when no cables are connected.

Part Prerequisite Conditions ]CIassifier
A-C  None

References:
[1] TBD

Resource Requirements:

e Atool to measure the power supplied to the DUT with 1% or better accuracy, and, at least, 100mW
precision. The tool must be able to measure max, min and mean power consumption over a set
interval.

Modification History: 2026-02-20 — Initial Version

Discussion: This test simply provides a baseline, with ports configured to be down (Part A) and up (Part
C) and no cables connected to the DUT.

Test Setup: No cables should be connected to the DUT. In Part B, select Port 1 through P/2, refer to Device
Under Test (DUT) Requirements for topology details. “P” is the number of ports on the DUT . “Port 1”
refers to the lowest value labeled port on the DUT.

Test Procedure:
Part A: DUT Power Consumption with no cables connected with all ports administratively DOWN.
A:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
A:2 Ensure all ports are set to administratively be down.
A:3 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.
Observable results:
Part:Step Status Description
a. A:3(a) Report the measured temperature.
Report the mean, min and max power consumed when no cables are connected
and all ports are administratively down.

b. A:3(b)

Part B: DUT Power Consumption with 1/2 cables connected with 1/2 ports administratively UP.
B:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
B:2 Ensure ports 1 through P/2 are set to administratively be up.
B:3 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.
Observable results:
Part:Step Status Description
c. B:3(a) Report the measured temperature.
Report the mean, min and max power consumed when no cables are connected
and all ports are administratively up.

d. B:3(b)

©2026 UNH-IOL Ethernet Testing Services Switch Power Consumption Performance Evaluation Plan v1.0
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Part C: DUT Power Consumption with no cables connected with all ports administratively UP.
C:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
C:2 Ensure all ports are set to administratively be up.
C:3 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.
Observable results:
Part:Step Status Description

e. C:3(a) Report the measured temperature.

C:3(b) Report the mean, min and max power consumed when no cables are connected

f. - .
and all ports are administratively up.

Possible problems: None

©2026 UNH-IOL Ethernet Testing Services Switch Power Consumption Performance Evaluation Plan v1.0
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Test 802.3-Perf.Pwr.1.2 - Half-Ports Connected
Purpose: To Baseline the DUT’s power consumption when half of the total ports are connected.

Part Prerequisite Conditions ]CIassifier
A-B  None

References:
[1] TBD

Resource Requirements:

e Atool to measure the power supplied to the DUT with 1% or better accuracy, and, at least, 100mW
precision. The tool must be able to measure max, min and mean power consumption over a set
interval.

Modification History: 2026-02-20 — Initial Version

Discussion: This test simply provides a baseline, with the first half of ports connected to cables and ports
configured to be administratively down (Part A), 1/2 of the ports administratively up (Part B) and all ports
administratively up (Part C).

Test Setup: Connect Port 1 through P/2 via compatible cables, refer to Device Under Test (DUT)
Requirements for topology details. “P” is the number of ports on the DUT . “Port 1” refers to the lowest
value labeled port on the DUT.

Test Procedure:
Part A: DUT Power Consumption with 1/2 cables connected with all ports administratively DOWN.
A:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
a) Ensure the Test Setup is in place as noted above.
A:2 Ensure all ports are set to administratively be down.
A:3 Via the DUT’s management, report the administrative state and link status.
a) Also note if the DUT has LED indicators and if they show link for the ports with connected
cables
A:4 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.

Observable results:
Part:Step Status Description

a. A:3 Report the DUT indicated administrative state and link status

b. A:3(a) Report the state of any link LEDs associated with ports with connected cables.

c. A:4(a) Report the measured temperature.

4. A4(b) Report the mean, min and max poyver cF)nsumed when half of all ports are
connected and all ports are administratively down.

©2026 UNH-IOL Ethernet Testing Services Switch Power Consumption Performance Evaluation Plan v1.0
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Part B: DUT Power Consumption with 1/2 cables connected with 1/2 ports administratively UP.
B:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
a) Ensure the Test Setup is in place as noted above.
B:2 Ensure ports 1 through P/2 are set to administratively be up.
B:3 Via the DUT’s management, report the administrative state and link status.
a) Also note if the DUT has LED indicators and if they show link for the ports with connected
cables.
B:4 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.

Observable results:
Part:Step Status Description

e. B:3 Report the DUT indicated administrative state and link status

f.  B:3(a) Report the state of any link LEDs associated with ports with connected cables.
g. B:4(a) Report the measured temperature.

h.  B:4(b) Report the mean, min and max power consumed when half of all ports are

connected and all ports are administratively up.

Part C: DUT Power Consumption with 1/2 cables connected with all ports administratively UP.
C:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
a) Ensure the Test Setup is in place as noted above.
C:2 Ensure all ports are set to administratively be up.
C:3 Via the DUT’s management, report the administrative state and link status.
a) Also note if the DUT has LED indicators and if they show link for the ports with connected
cables.
C:4 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.

Observable results:
Part:Step Status Description

i (O] Report the DUT indicated administrative state and link status

j.  C3(a) Report the state of any link LEDs associated with ports with connected cables.
k. C:4(a) Report the measured temperature.

L Cab) Report the mean, min and max power consumed when half of all ports are

connected and all ports are administratively up.

Possible problems: None
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THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

Test 802.3-Perf.Pwr.1.3 - All-Ports Connected
Purpose: To Baseline the DUT’s power consumption when all of the total ports are connected.

Part Prerequisite Conditions ]CIassifier
A-B  None

References:
[1] TBD

Resource Requirements:

e Atool to measure the power supplied to the DUT with 1% or better accuracy, and, at least, 100mW
precision. The tool must be able to measure max, min and mean power consumption over a set
interval.

Modification History: 2026-02-20 — Initial Version

Discussion: This test simply provides a baseline, with all ports connected to cables and ports configured
to be administratively down (Part A), 1/2 of the ports administratively up (Part B) and all ports
administratively up (Part C).

Test Setup: Connect Port 1 through P via compatible cables, refer to Device Under Test (DUT)
Requirements for topology details. “P” is the number of ports on the DUT . “Port 1” refers to the lowest
value labeled port on the DUT.

Test Procedure:
Part A: DUT Power Consumption with all cables connected with all ports administratively DOWN.
A:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
a) Ensure the Test Setup is in place as noted above.
A:2 Ensure all ports are set to administratively be down.
A:3 Via the DUT’s management, report the administrative state and link status.
a) Also note if the DUT has LED indicators and if they show link for the ports with connected
cables
A:4 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.

Observable results:
Part:Step Status Description

a. A:3 Report the DUT indicated administrative state and link status

b. A:3(a) Report the state of any link LEDs associated with ports with connected cables.

c. A:4(a) Report the measured temperature.

4. A4(b) Report the mean, mirT énd max power consumed when all cables are connected
and all ports are administratively down.
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THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

Part B: DUT Power Consumption with all cables connected with 1/2 ports administratively UP.
B:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
a) Ensure the Test Setup is in place as noted above.
B:2 Ensure ports 1 through P/2 are set to administratively be up.
B:3 Via the DUT’s management, report the administrative state and link status.
a) Also note if the DUT has LED indicators and if they show link for the ports with connected
cables.
B:4 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.

Observable results:
Part:Step Status Description

e. B:3 Report the DUT indicated administrative state and link status

f.  B:3(a) Report the state of any link LEDs associated with ports with connected cables.
g. B:4(a) Report the measured temperature.

h.  B:4(b) Report the mean, min and max power consumed when all cables are connected

and half of all ports are administratively up.

Part C: DUT Power Consumption with all cables connected with all ports administratively UP.
C:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
a) Ensure the Test Setup is in place as noted above.
C:2 Ensure all ports are set to administratively be up.
C:3 Via the DUT’s management, report the administrative state and link status.
a) Also note if the DUT has LED indicators and if they show link for the ports with connected
cables.
C:4 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.

Observable results:
Part:Step Status Description

i (O] Report the DUT indicated administrative state and link status

j.  C3(a) Report the state of any link LEDs associated with ports with connected cables.
k. C:4(a) Report the measured temperature.

L Cab) Report the mean, min and max power consumed when all cables are connected

and all ports are administratively up.

Possible problems: None
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321 7.2 GROUP 2: Power Consumption under line-rate traffic conditions

322

323  Scope: The following tests cover the DUT power performance testing under maximum link and line-rate
324  traffic conditions. Traffic patterns and sizes may vary in this group.

325

326  Purpose: These tests provide data on the DUT’s power consumption when all ports are linked and

327  utilized at various maximum line rate conditions.

328
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THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

Test 802.3-Perf.Pwr.2.1 - Line-Rate, fixed traffic sizes

Purpose: To evaluate the DUT’s power consumption when all ports are linked, and receiving traffic at line
rate, with fixed traffic size.

Part Prerequisite Conditions \Classifier
A-B None

References:
[1] TBD

Resource Requirements:

e Atool to measure the power supplied to the DUT with 1% or better accuracy, and, at least, 100mW
precision. The tool must be able to measure max, min and mean power consumption over a set
interval.

e Atwo-port test station that can generate line-rate traffic at the speeds needed for the DUT. The test
station must be able to send varied traffic, varying size traffic, and record statistics (at least) of the
received traffic rates.

Modification History: 2026-02-20 — Initial Version

Discussion: This test evaluates the DUT with all ports configured to be up and linked, sending traffic at
line-rate, but only one size tested at a time, in only one direction (Part A) and bi-directionally (Part B).
Except for the uni-directional vs bi-directional nature of the test parts, Part A and Part B are otherwise
identical.

Test Setup: Connect Port 1 through P via compatible cables, refer to Device Under Test (DUT)
Requirements for topology details. “P” is the number of ports on the DUT . “Port 1” refers to the lowest
value labeled port on the DUT.

Test Procedure: (see next page)
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THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

Part A: DUT Power Consumption with line-rate traffic, with uni-directional traffic.
A:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
A:2 From the two-port test station, source traffic at line-rate from one-port to the other. The initial
traffic size tested is 512 Bytes (inclusive of FCS field).
a) If necessary for DUT configuration, frames may be Layer 3 with valid IPv4/IPv6 headers.
Where possible, preference is for well-formed layer-2 VLAN tagged traffic only.
b) Frame Payloads should not be random but should contain rich transitions eg: alternating
0x55555555 OXAAAAAAAA.
c) Ensure the DUT is configured to support the traffic provided (eg: if Jumbo frames are sent,
ensure Jumbo frame limits are set appropriately).
A:3 Wait 2 minutes.
a) Monitor the traffic received by the test station to ensure traffic is flowing.
b) Ensure traffic rates received match what was sent at the expected rate.
A:4 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.
A:5 Stop the traffic from the traffic generator and repeat steps A:2 through A:4 varying the frame
size tested through the following byte values: 1024, 1518, 2048, 4096, 9216.

Observable results:
Part:Step Status Description

a. A:4(a) For each iteration: Report the size tested and the measured temperature.

For each iteration: Report the size tested and the mean, min and max power

b. A:i4(b R . . .
(b) consumed when all ports are up and receiving line rate traffic at a fixed-size.
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THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

Part B: DUT Power Consumption with line-rate traffic, with bi-directional traffic.
B:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
B:2 From the two-port test station, source traffic at line-rate from one-port to the second, and from
the second port to the first. The initial traffic size tested is 512 Bytes (inclusive of FCS field).
a) If necessary for DUT configuration, frames may be Layer 3 with valid IPv4/IPv6 headers.
Where possible, preference is for well-formed layer-2 VLAN tagged traffic only.
b) Frame Payloads should not be random but should contain rich transitions eg: alternating
0x55555555 OXAAAAAAAA.
c) Ensure the DUT is configured to support the traffic provided (eg: if Jumbo frames are sent,
ensure Jumbo frame limits are set appropriately).
B:3 Wait 2 minutes.
a) Monitor the traffic received by the test station to ensure traffic is flowing.
b) Ensure traffic rates received match what was sent at the expected rate.
B:4 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.
B:5 Repeat steps B:2 through B:4 varying the frame size tested through the following byte values:
1024, 1518, 2048, 4096, 9216.

Observable results:
Part:Step Status Description

c. B:4(a) For each iteration: Report the size tested and the measured temperature.

B:4(b) For each iteration: Report the size tested and the mean, min and max power

consumed when all ports are up and receiving line rate traffic at a fixed-size.

Possible problems: None.
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THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

Test 802.3-Perf.Pwr.2.2 - Line-Rate, IMIX traffic sizes 1024/2048/4096

Purpose: To evaluate the DUT’s power consumption when all ports are linked, and receiving traffic at line
rate, with a mix of traffic sizes.

Part Prerequisite Conditions \Classifier
A-B None

References:
[1] TBD

Resource Requirements:

e Atool to measure the power supplied to the DUT with 1% or better accuracy, and, at least, 100mW
precision. The tool must be able to measure max, min and mean power consumption over a set
interval.

e Atwo-port test station that can generate line-rate traffic at the speeds needed for the DUT. The test
station must be able to send varied traffic, varying size traffic, and record statistics (at least) of the
received traffic rates.

Modification History: 2026-02-20 — Initial Version

Discussion: This test evaluates the DUT with all ports configured to be up and linked, sending traffic at
line-rate, with a mix of frame sizes sent. Three sizes are selected in this test, 1024 byte, 2048 byte, and
4096 byte. Both parts of this test are performed with bi-directional traffic, however in Part A, the traffic
pattern is weighted 7:4:1 (for every 7 1024 Byte frames, 4 2048 byte frames are sent and 1 4096 byte
frame is sent), whereas in Part B, the pattern weighting is changed to 4:7:1. Except for the traffic
weighting difference, Part A and Part B are otherwise identical.

Test Setup: Connect Port 1 through P via compatible cables, refer to Device Under Test (DUT)
Requirements for topology details. “P” is the number of ports on the DUT . “Port 1” refers to the lowest
value labeled port on the DUT.

Test Procedure: (see next page)
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THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

Part A: DUT Power Consumption with line-rate, bi-directional traffic with 1024/2048/4096, 7:4:1 weight.
A:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
A:2 From the two-port test station, source traffic at line-rate from one-port to the second, and from

the second port to the first.
a) The IMIX traffic pattern should be 1024/2048/4096 with a weighting of 7:4:1.
b) If necessary for DUT configuration, frames may be Layer 3 with valid IPv4/IPv6 headers.
Where possible, preference is for well-formed layer-2 VLAN tagged traffic only.
c) Frame Payloads should not be random but should contain rich transitions eg: alternating
0x55555555 OXAAAAAAAA.
d) Ensure the DUT is configured to support the traffic provided (eg: if Jumbo frames are sent,
ensure Jumbo frame limits are set appropriately).
A:3 Wait 2 minutes.
a) Monitor the traffic received by the test station to ensure traffic is flowing.
b) Ensure traffic rates received match what was sent at the expected rate.
A:4 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.

Observable results:
Part:Step Status Description

a. A:4(a) Report the size tested and the measured temperature.

Report the size tested and the mean, min and max power consumed when all ports

A:4(b
b. (b) are up and receiving line rate traffic with an IMIX of 1k/2k/4k weighted by 7:4:1.
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THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

Part B: DUT Power Consumption with line-rate, bi-directional traffic with 1024/2048/4096, 4:7:1 weight.
B:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
B:2 From the two-port test station, source traffic at line-rate from one-port to the second, and from

the second port to the first.
a) The IMIX traffic pattern should be 1024/2048/4096 with a weighting of 4:7:1
b) If necessary for DUT configuration, frames may be Layer 3 with valid IPv4/IPv6 headers.
Where possible, preference is for well-formed layer-2 VLAN tagged traffic only.
c) Frame Payloads should not be random but should contain rich transitions eg: alternating
0x55555555 OXAAAAAAAA.
d) Ensure the DUT is configured to support the traffic provided (eg: if Jumbo frames are sent,
ensure Jumbo frame limits are set appropriately).
B:3 Wait 2 minutes.
a) Monitor the traffic received by the test station to ensure traffic is flowing.
b) Ensure traffic rates received match what was sent at the expected rate.
B:4 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.

Observable results:
Part:Step Status Description

c. B:4(a) Report the measured temperature.

Report the size tested and the mean, min and max power consumed when all ports

B:4(b
d. (b) are up and receiving line rate traffic with an IMIX of 1k/2k/4k weighted by 4:7:1.

Possible problems: None.
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THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

7.3 GROUP 3: Power Consumption at less than line-rate without EEE enabled

Scope: The following tests cover the DUT power performance testing under maximum link but less-than
line-rate traffic conditions with Energy Efficient Ethernet (EEE) disabled. Traffic patterns and sizes may
vary in this group.

Purpose: These tests provide data on the DUT’s power consumption when all ports are linked but not
driven at line-rate traffic conditions. This can serve as a baseline for performance evaluation if EEE is
supported and later enabled.

©2026 UNH-IOL Ethernet Testing Services Switch Power Consumption Performance Evaluation Plan v1.0
Page 24 of 32



472

473
474

475
476

477
478
479
480

481
482
483

484
485
486
487
488
489

490
491
492

493

THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

Test 802.3-Perf.Pwr.3.1 - Less than Line-Rate, fixed traffic size, without EEE

Purpose: To evaluate the DUT’s power consumption when all ports are linked, and receiving traffic at less
than line rate, with fixed traffic size and Energy Efficient Ethernet (EEE) disabled.

Part Prerequisite Conditions | Classifier
A-B None

References:
[1] TBD

Resource Requirements:

e Atool to measure the power supplied to the DUT with 1% or better accuracy, and, at least, 100mW
precision. The tool must be able to measure max, min and mean power consumption over a set
interval.

e Atwo-port test station that can generate line-rate traffic at the speeds needed for the DUT. The test
station must be able to send varied traffic, varying size traffic, and record statistics (at least) of the
received traffic rates.

Modification History: 2026-02-20 — Initial Version

Discussion: This test evaluates the DUT with all ports configured to be up and linked, sending traffic at
less than line-rate, with only one frame size tested, bi-directionally. Part A will examine the case where
the traffic is at a fixed rate with uniform separation (eg: 5% line rate or 1% line rate). In Part B, a burst of
traffic at line rate will be sent, followed by a longer period of silence, equating to 5% (or 1%) line rate over
a window of time (nominally 1 second). Except for the nature of the idle period, the two test parts are
otherwise identical.

Test Setup: Connect Port 1 through P via compatible cables, refer to Device Under Test (DUT)
Requirements for topology details. “P” is the number of ports on the DUT . “Port 1” refers to the lowest
value labeled port on the DUT. Ensure EEE is disabled on all ports.

Test Procedure: (see next page)
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THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

Part A: DUT Power Consumption with less than line-rate bi-directional uniformly spaced traffic & EEE off.
A:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
A:2 From the two-port test station, source traffic at line-rate from one-port to the second, and from

the second port to the first.
a) Frame size tested will be 1024-byte (including FCS field) at an initial rate of 5% line-rate.
b) If necessary for DUT configuration, frames may be Layer 3 with valid IPv4/IPv6 headers.
Where possible, preference is for well-formed layer-2 VLAN tagged traffic only.
c) Frame Payloads should not be random but should contain rich transitions eg: alternating
0x55555555 OXAAAAAAAA.
A:3 Wait 2 minutes.
a) Monitor the traffic received by the test station to ensure traffic is flowing.
b) Ensure traffic rates received match what was sent at the expected rate.
A:4 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.
A:5 Repeat steps A:2 through A:4, changing the traffic rate to 1%.
Observable results:
Part:Step Status Description

3 A N/A If the DUT does not support EEE, then baselining the DUT’s behavior in this test
) case may optionally be skipped upon request.

b. A:4(a) For each iteration: Report the measured temperature.

For each iteration: Report the size tested and the mean, min and max power

. A4
¢ (b) consumed when all links are up and traffic rates are low (uniform spacing).
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THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

Part B: DUT Power Consumption with less than line-rate bi-directional burst traffic & EEE off.
B:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
B:2 From the two-port test station, source traffic at line-rate from one-port to the second, and from
the second port to the first.
a) Frame size tested will be 1024-byte (including FCS field).
b) Sufficient frames should be sent at line rate, followed by a period of no frame activity, such
that the overall rate is 5% of line-rate over a 1 second interval.
c) If necessary for DUT configuration, frames may be Layer 3 with valid IPv4/IPv6 headers.
Where possible, preference is for well-formed layer-2 VLAN tagged traffic only.
d) Frame Payloads should not be random but should contain rich transitions eg: alternating
0x55555555 OXAAAAAAAA.
B:3 Wait 2 minutes.
a) Monitor the traffic received by the test station to ensure traffic is flowing.
b) Ensure traffic rates received match what was sent at the expected rate.
B:4 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.
B:5 Repeat steps B:2 through B:4, changing the traffic rate to 1% equivalent over a 1 second interval.
a) Note: for 800Gbps, 5% would be 4,788,974 frames at line rate followed by ~0.95s of idle.
b) Note: for 800Gbps, 1% would be 958,191 frames at line rate followed by ~0.99s of idle.

Observable results:
Part:Step Status Description

If the DUT does not support EEE, then baselining the DUT’s behavior in this test

d. B N/A . i
case may optionally be skipped upon request.
e. B:4(a) For each iteration: Report the measured temperature.
¢ B:4(b) For each iteration: Report the size tested and the mean, min and max power

consumed when all links are up and traffic rates are low (spaced bursts).

Possible problems: None.
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THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

7.4 GROUP 4: Power Consumption at less than line-rate and EEE enabled

Scope: The following tests cover the DUT power performance testing under maximum link but less-than
line-rate traffic conditions with Energy Efficient Ethernet (EEE) enabled. Traffic patterns and sizes may
vary in this group.

Purpose: These tests provide data on the DUT’s power consumption when all ports are linked but not
driven at line-rate traffic conditions. This can serve as a point of comparison to the results in the
previous group, such that the impact of EEE being enabled and disabled can be evaluated.
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THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

Test 802.3-Perf.Pwr.4.1 - Less than Line-Rate, fixed traffic size, with EEE enabled

Purpose: To evaluate the DUT’s power consumption when all ports are linked, and receiving traffic at less
than line rate, with fixed traffic size and Energy Efficient Ethernet (EEE) enabled.

Part Prerequisite Conditions | Classifier
A-B  DUT must support EEE

References:
[1] TBD

Resource Requirements:

e Atool to measure the power supplied to the DUT with 1% or better accuracy, and, at least, 100mW
precision. The tool must be able to measure max, min and mean power consumption over a set
interval.

e Atwo-port test station that can generate line-rate traffic at the speeds needed for the DUT. The t est
station must also support EEE at the speeds needed for the DUT. The test station must be able to
send varied traffic, varying size traffic, and record statistics (at least) of the received traffic rates.

Modification History: 2026-02-20 — Initial Version

Discussion: This test evaluates the DUT with all ports configured to be up and linked, sending traffic at
less than line-rate, with only one frame size tested, bi-directionally with Energy Efficient Ethernet (EEE)
enabled. Part A will examine the case where the traffic is at a fixed rate with uniform separation (eg: 5%
line rate or 1% line rate). In Part B, a burst of traffic at line rate will be sent, followed by a longer period
of silence, equating to 5% (or 1%) line rate over a window of time (nominally 1 second). Except for the
nature of the idle period, the two test parts are otherwise identical.

Test Setup: Connect Port 1 through P via compatible cables, refer to Device Under Test (DUT)
Requirements for topology details. “P” is the number of ports on the DUT . “Port 1” refers to the lowest
value labeled port on the DUT. Ensure EEE is enabled on all ports.

Test Procedure: (see next page)
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THE UNIVERSITY OF NEW HAMPSHIRE - INTEROPERABILITY LABS

Part A: DUT Power Consumption with less than line-rate bi-directional uniformly spaced traffic & EEE on.
A:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
A:2 From the two-port test station, source traffic at line-rate from one-port to the second, and from

the second port to the first.
a) Frame size tested will be 1024-byte (including FCS field) at an initial rate of 5% line-rate.
b) If necessary for DUT configuration, frames may be Layer 3 with valid IPv4/IPv6 headers.
Where possible, preference is for well-formed layer-2 VLAN tagged traffic only.
c) Frame Payloads should not be random but should contain rich transitions eg: alternating
0x55555555 OXAAAAAAAA.
A:3 Wait 2 minutes.
a) Monitor the traffic received by the test station to ensure traffic is flowing.
b) Ensure traffic rates received match what was sent at the expected rate.
A:4 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.
A:5 Repeat steps A:2 through A:4, changing the traffic rate to 1%.

Observable results:
Part:Step Status Description

a. A N/A If the DUT does not support EEE, then this test cannot be performed.
b. A:4(a) For each iteration: Report the size tested and the measured temperature.
¢ A4(b) For each iteration: Report the size tested and the mean, min and max power

consumed when all links are up and traffic rates are low (uniformly spaced).
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Part B: DUT Power Consumption with less than line-rate bi-directional burst traffic & EEE on.
B:1 Power on the DUT if needed. DUT must have been on for 15 minutes to normalize temperature.
B:2 From the two-port test station, source traffic at line-rate from one-port to the second, and from
the second port to the first.
a) Frame size tested will be 1024-byte (including FCS field).
b) Sufficient frames should be sent at line rate, followed by a period of no frame activity, such
that the overall rate is 5% of line-rate over a 1 second interval.
c) If necessary for DUT configuration, frames may be Layer 3 with valid IPv4/IPv6 headers.
Where possible, preference is for well-formed layer-2 VLAN tagged traffic only.
d) Frame Payloads should not be random but should contain rich transitions eg: alternating
0x55555555 OXAAAAAAAA.
B:3 Wait 2 minutes.
a) Monitor the traffic received by the test station to ensure traffic is flowing.
b) Ensure traffic rates received match what was sent at the expected rate.
B:4 Measure the power consumed by the DUT over the period of 1 minute.
a) Note the temperature of the environment adjacent to the DUT (not in-line with any air
intake or exhaust).
b) Note the min, max and mean power consumed over the interval.
B:5 Repeat steps B:2 through B:4, changing the traffic rate to 1% equivalent over a 1 second interval.
a) Note: for 800Gbps, 5% would be 4,788,974 frames at line rate followed by ~0.95s of idle.
b) Note: for 800Gbps, 1% would be 958,191 frames at line rate followed by ~0.99s of idle.

Observable results:
Part:Step Status Description

d. B N/A If the DUT does not support EEE, then this test cannot be performed.
e. B:4(a) For each iteration: Report the measured temperature.
£ B:4(b) For each iteration: Report the size tested and the mean, min and max power

consumed when all links are up and traffic rates are low (spaced bursts).

Possible problems: None.
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616 8 TEST PLAN APPENDICES

617 8.1 MODIFICATION RECORD
618 Version 1.0: Date Released: 2026-02-20 -- Initial Release
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