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ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

The ISO 21111 series includes in-vehicle Ethernet requirements and test plans that are disseminated in
other International Standards and complements them with additional test methods and requirements.
The resulting requirement and test plans are structured in different documents following the Open
Systems Interconnection (OSI) reference model and grouping the documents that depend on the
physical media and bit rate used.

In general, the Ethernet requirements are specified in ISO/IEC/IEEE 8802-3. The ISO 21111 series
provides supplemental specifications (e.g. wake-up, I/0 functionality), which are required for in-vehicle
Ethernet applications. In road vehicles, Ethernet networks are used for different purposes requifing
different hit-rates. Currently, the ISO 21111 series specifies the 1-Gbit/s optical and 100-Mbit/s
electrical physical layer.

icle
ical
and
nce

The I1SO 21111 series contains requirement specifications and test methods related to. the in-veh
Ethernet. This includes requirement specifications for physical layer entity (e.g. connectors, phys
layer implémentations) providers, device (e.g. electronic control units, gateway uhits) suppliers,
system (e.gd. network systems) designers. Additionally, there are test methods specified for conformg
testing and for interoperability testing.

Safety (eleftrical safety, protection, fire, etc.) and electromagnetic compatibility (EMC) requireménts
are out of the scope of the ISO 21111 series.
The structlure of the specifications given in the ISO 21111 series{complies with the Open Systgms

Interconngdction (0SI) reference model specified in ISO/IEC 749811l and ISO/IEC 10731[3],

v of
2-3,
on.

ISO 2111141 defines the terms which are used in this series*of standards and provides an overviey
the standafds for in-vehicle Ethernet including the complementary relations to ISO/IEC/IEEE 880
the document structure, type of physical entities, in-vehicle Ethernet specific functionalities and so

ISO 21111
reduced gi
synchroniz

2 specifies the interface between rec¢onciliation sublayer and physical entity inclug
abit media independent interface (RGMII), and the common physical entity wake-up
ed link sleep functionalities, independent from physical media and bit rate.

ling
and
ISO 21111

-3 specifies supplemental wequirements to a physical layer capable of transmitfing

1-Gbit/s oy
communic

[SO 211114

vehicle Ethlernet.

This docur
system lev
the require
conforman
requireme

rer plastic optical fibre cempliant with ISO/IEC/IEEE 8802-3, with specific applicatio
hitions inside road vehiclés;-and a test plan for physical entity conformance testing.

4 specifies the optical components requirements and test methods for 1-Gbit/s optica

hent specifies;-for 1-Gbit/s optical in-vehicle Ethernet, requirements on the physical lay¢
], requirements on the interoperability test set-ups, the interoperability test plan that chg
ments.forthe physical layer at system level, requirements on the device-level physical 14
ce teSt-set-ups, and device-level physical layer conformance test plan that checks a se
hts.for the OSI physical layer that are relevant for device vendors.

L to

in-

r at
cks
\yer
t of

ISO 21111-6 specifies advanced features of an ISO/IEC/IEEE 8802-3 in-vehicle Ethernet physical layer
(often also called transceiver), e.g. for diagnostic purposes for in-vehicle Ethernet physical layers. It
specifies advanced physical layer features, wake-up and sleep features, physical layer test suite,
physical layer control requirements and conformance test plan, physical sublayers test suite and
physical sublayers requirements and conformance test plan.

ISO 21111-7 specifies the implementation for ISO/IEC/IEEE 8802-3:2017/Amd 1:2017, which defines
the interface implementation for automotive applications together with requirements on components
used to realize this Bus Interface Network (BIN). ISO 21111-7 also defines further testing and system
requirements for systems implemented according to the system specification. In addition, ISO 21111-7
defines the channels for tests of transceivers with a test wiring harness that simulates various electrical
communication channels.
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ISO 21111-8 specifies the transmission media, the channel performance and the tests for
ISO/IEC/IEEE 8802-3 in-vehicle Ethernet.

ISO 21111-9 specifies the data link layer requirements and conformance test plan. It specifies the
requirements and test plan for devices and systems with bridge functionality.

ISO 21111-10 specifies the application to network layer requirements and test plan. It specifies the
requirements and test plan for devices and systems that include functionality related with OSI layers
from 3 to 7.

Figure 1 shows the parts of the ISO 21111 series and the document structure.
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Figure 1 — In-vehicle Ethernet document reference according to OSI model

thernet
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Road vehicles — In-vehicle Ethernet —

Part 5:
Optical 1-Gbit/s physical layer system requirements and
test plans

Thi

Thd
and

Thi
tha

The
ISO

Scope
5 document specifies:
requirements on the physical layer at system level,

requirements on the interoperability test set-ups,

interoperability test plan that checks the requirements for the physical layer at system level,

requirements on the device-level physical layer conformangée test set-ups, and

device-level physical layer conformance test plan that‘checks a set of requirements
physical layer that are relevant for device vendors.

interoperability test plan checks the physical layersystem requirements specified in this
in ISO/IEC/IEEE 8802-3:2017/Amd 9.

for the OSI

document

5 test plan is structured in four different tést groups, attending to the kind of system requirements

covers:

link status, that includes the test$-that check the status of the link by using the conftent of the

available registers and its accuragy with the real status of the link,

link-up, that includes the tests that check the time that the IUT reaches a reliable link {
certain state,

channel quality, that.includes the tests that check the quality of the optical channel b
content of the ayailable registers and its accuracy with the real quality of the optical ch3

tatus from

 using the
nnel, and

wake-up andsleep, that include tests that check that the transmission and reception of tle wake-up

and sleep_&vents.

device-level conformance test plan checks the device-level requirements specif
214117 series and in ISO/IEC/IEEE 8802-3:2017/Amd 9.

ed in the

ThisTest planis structured 1n four different test groups, attending to the test set-up require

high-attenuation channel,
low-attenuation channel,
optical IUT transmitter measurements, and

wake-up and synchronised link sleep.
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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.

1SO 21111-1Y, Road vehicles — In-vehicle Ethernet — Part 1: General information and definitions

ISO 21111-22), Road vehicles —In-vehicle Ethernet — Part 2: Common medium-independent interface
specifications

[SO 21111-B

conforman

ISO 211114

test methodls

ISO/IEC/IH

ISO/IEC/IE
1000 Mb/s

3 Terms and definitions

For the pu
and the fol

ISO and IE
ISO On

IEC Ele

3.1
network s
two or moy

Note 1 to enftry: Physical medium is defined in ISO 7498-1:1994.

3.2
GEPOF lin
reliability
signalled b

3.3
device-lev
set of conf

,,,,,

S Rodd ver
Ce test plan

4, Road vehicles — In-vehicle Ethernet — Part 4: Optical 1-Gbit/s component requirements

EE 8802-3, Standard for Ethernet

EE 8802-3:2017/Amd 9:2018, Physical Layer Specifications and Management Parameter
Dperation over Plastic Optical Fiber

poses of this document, the terms and definitions givenin ISO/IEC/IEEE 8802-3, SO 211
owing apply.

[ maintain terminological databases for use in standardization at the following addresse
line browsing platform: available at https://ww.iso.or

ctropedia: available at http://www.eleé¢tropedia.org/

ystem
e devices connected bi-directionally through a physical medium

k status
br unreliability ofthe bidirectional communication between two GEPOF physical entitie
y bit 2 of MDI1O-tegister 1.1 specified in ISO/IEC/IEEE 8802-3:2017/Amd 9

el physical layer conformance test plan
rmance test cases that covers physical layer requirements relevant for the device provid

mand

and

for

[ 1-1

122}

S as

34
cable plug

POF cable plug that fulfils the specification in ISO 21111-4

3.5

cable socket
POF cable socket that fulfils the specification in ISO 21111-4

1) Under preparation. Stage at the time of publication: ISO/DIS 21111-1:2020.
2) Under preparation. Stage at the time of publication: ISO/DIS 21111-2:2020.

2
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3.6

in-line connector

connector resulting of the match of a cable plug (3.4) and a cable socket (3.5)

4 Symbols and abbreviated terms

4.1 Symbols

1ISO 21111-5:2020(E)

For the purposes of this document, the symbols of ISO 21111-1 and the following apply.

DD
DD},
DD
IDD| DIS

IDD| DIS

Fice

Uty

device

device current consumption

minimum device current consumption in operation
maximum device current consumption in operation
minimum device current consumption in sleep power state

maximum device current consumption in sleep power, state

climatic chamber temperature

device climatic chamber temperature
link partner climatic chamber temperature
minimum operating temperature
maximum operating temperature
typical operating temperature
supply voltage

device supply voltage

link partnerSupply voltage
minimum'supply voltage

maXimum supply voltage

typical supply voltage

4.2| Abbreviated terms

1 el 1 1 1.1 - 1 L
FOI‘ LIIC PUIr posts OI LIS UOCTUIICIIL, LI aDDIEvVIatcU LETIILS Ol

AOP
ER
GESST
IUT
LP

LT

average optical power
extinction ratio

GEPOF entity stress test tool
implementation under test
link partner

lower tester

© IS0 2020 - All rights reserved
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POF plastic optical fibre

RIN relative intensity noise

RMS root mean square

TC test coordinator

UT upper tester

5 PhysicalTayer system requirements and interoperability test setups Q
requirements Q‘l,
5.1 General ,\50 ’
Clause 5 ppecifies the physical layer system requirements and the interope&gﬂsility test sgq

requireme

The

The

physic
The GE

accuracy the network system signals a new status in the GEPOF link (see 5.2),

The G}
the ne
physic

The ch

nts.
al layer system requirements are structured by the functionality@ghey cover:

POF link status comprises the physical layer system requireménts related with the time

LPOF link-up time comprises the physical layer syste gquirements related with the ¢
work system signals a reliable GEPOF link status frém'a given initial power state of the
hl entities involved in the GEPOF link (see 5.3), . @

%\

accur

The ¢
comm
and th

refere|

Figure 2.

annel quality comprises the physical layer system requirements related with the time
y the network system signals a change of tlié channel quality in the GEPOF link (see 5.4]

munication reliability comprises thé@ysical layer system requirements related with
nication reliability when the devic the network system are under certain climatic I
e communication channel is set @sX*S).

nce network system used @pecify the physical layer system requirements is show

O

O A Power supply voltage

(=3

up

and

ime
fwo

and

the
ads

N in

MDIO

Device 1

MDIO

Figure 2 — Reference network system for physical layer system requirements definition

(UDevice)
wer supply volta 1)
WAKE_IO pi

The interoperability test set-ups requirements are specified in 5.6. They include requirements on the
channels that are used in the test set-ups and requirements on the device and LP used in the test set-ups.
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5.2 GEPOF link status requirements

5.2.1 I0P_GEPOF_REQ_LINK_STATUS_1

REQ |1.1 PHY — IOP_GEPOF_REQ_LINK_STATUS_1

The time measured from the instant when the GEPOF link status changes to "bidirectional reliable
link is established" till the reception of the first Ethernet frame in the device shall be lower than
0,5 ms when Ethernet frames are sent continuously from the LP.

5 2 s} IOP RO DREO-LIANIZ CTATIIC 3
4 IV _ULITIUI'_NNLCY_LIINGK 0IAlTUO_4

REQ |1.2 PHY — IOP_GEPOF_REQ_LINK_STATUS_2

The time measured from the instant when the GEPOF link becomes unreliable till the'GEPOF link
status changes to "bidirectional unreliable link" shall be lower than 5 ms.

5.3| GEPOF link-up requirements

5.3{1 IOP_GEPOF_REQ_LINK_UP_1

REQ |1.3 PHY — IOP_GEPOF_REQ_LINK_UP_1

The time measured from the instant when the GEPOF entity<l receives a PHY WakeUp.requpst from
theg data link layer as specified in ISO 21111-2 till the GEPOF link status in GEPOF entity chapges to
"biflirectional reliable link is established" shall be lower‘than 100 ms.

The initial power state of the GEPOF entity in device*] and its LP to measure this time shall pbe Sleep
as flefined in ISO 21111-2.

5.3]2 10OP_GEPOF_REQ_LINK_UP_2

REQ |1.4 PHY — IOP_GEPOF_REQ LINK_UP_2

The time measured from the instant when the GEPOF entity 1 receives a WakeUp_request eyent as
spdcified in ISO 21111-2 till the:GEPOF link status in GEPOF entity 1 changes to "bidirectionjal reliable
link is established" shall be-lower than 100 ms.

The initial power state 6f the GEPOF entity 1 to measure this time shall be Sleep as defined |n
1SQ 21111-2.

The initial power<state of the LP to measure this time shall be Normal as defined in ISO 21111-2.

5.3{3 IOR{GEPOF_REQ_LINK_UP_3

REQ

1.5 PHY — IOP_GEPOF_REQ_LINK_UP_3

Th +ia xad £o o0 1 font o tho CODAOD qtiby 1 1o on a1l el o CODAD 1301, ot t i
- Lllll\.« lll\.,oldul \/u ITTUIITI LIIC lllJLClll\, vviIiIIUIL LIIC UL/ U \,lll,l\,y L lJ TLCOULUULIIT LI UL UL III1IN O uS ln

GEPOF entity 1 changes to "bidirectional reliable link is established" shall be lower than 100 ms.

The initial power state of the GEPOF entity 1 to measure this time shall be Normal as defined in
[SO 21111-2.

The initial power state of the LP to measure this time shall be Normal as defined in ISO 21111-2.

© IS0 2020 - All rights reserved 5
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5.3.4 I0P_GEPOF_REQ_LINK_UP_4

REQ |1.6 PHY — IOP_GEPOF_REQ_LINK_UP_4

The time measured from the instant when the LP is reset till the GEPOF link status in GEPOF entity 1
changes to "bidirectional reliable link is established" shall be lower than 100 ms.

The initial power state of the GEPOF entity 1 to measure this time shall be Normal as defined in
ISO 21111-2.

The initial| power state of the LP to measure this time shall be Normal as defined in ISO 21111-2.

5.3.5 IOP_GEPOF_REQ_LINK_UP_5

REQ |1." PHY — IOP_GEPOF_REQ_LINK_UP_5

The time theasured from the instant when the GEPOF entity 1 receives a WakeUp-request event as
specified in ISO 21111-2 till the GEPOF link status in GEPOF entity 1 changes to~bidirectional reliaple
link is estgblished" shall be lower than 100 ms.

The initiall power state of the GEPOF entity 1 to measure this time shall be:Normal as defined in
1SO 2111142.

The initiall power state of the LP to measure this time shall be Normalvas defined in ISO 21111-2.

5.4 Channel quality requirements

5.4.1 I0P_GEPOF_REQ_CH_QLTY_1

REQ | 1.8 PHY — IOP_GEPOF_REQ_CH_QLTY_1
The GEPOF entity 1 shall indicate the channel guality decrease for a channel with decreasing quality.

5.4.2 I10P_GEPOF_REQ_CH_QLTY_2

REQ |1.9 PHY — IOP_GEPOF_REQ-CH_QLTY_2
The GEPOF entity 1 shall indicate the channel quality increase for a channel with increasing qualit}

o~

5.5 Communication reliability under climatic loads requirements

5.5.1 I0P_GEPOF_REQ _RELIABILITY_TEMP_1

REQ | 1.10 PHY — IOP_GEPOF_REQ_RELIABILITY_TEMP_1

The communication between GEPOF entity 1 and its LP shall be reliable as specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9 when:

— the device that includes the GEPOF entity 1 is located in an oven with temperature setto T, .,

— the LPislocated in an oven with temperature setto T

hiny @nd

— the communication channel between them is set as bidirectional high attenuation as specified in
REQ 1.20 and REQ 1.21.

6 © IS0 2020 - All rights reserved
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5.5.2 10OP_GEPOF_REQ_RELIABILITY_TEMP_2

REQ | 1.11 PHY — IOP_GEPOF_REQ_RELIABILITY_TEMP_2

The communication between GEPOF entity 1 and its LP shall be reliable as specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9 when:

— the device that includes the GEPOF entity 1 is located in an oven with temperature set to T;,,

— the LPislocated in an oven with temperature setto T___, and

— | the communication channel between them is set as bidirectional high attenuation as'specified in
REQ 1.20 and REQ 1.21.

5.5{3 I0OP_GEPOF_REQ_RELIABILITY_TEMP_3

REQ |1.12 PHY — IOP_GEPOF_REQ_RELIABILITY_TEMP_3

The communication between GEPOF entity 1 and its LP shall be reliableras specified in
ISQ/IEC/IEEE 8802-3:2017/Amd 9 when:

— [ the device that includes the GEPOF entity 1 is located in an,oven with temperature set tp T,,,;,,,

— [ the LP is located in an oven with temperature set to T, ahd

— | the communication channel between them is set a§bidirectional high attenuation as specified in
REQ 1.20 and REQ 1.21.

5.5/4 10P_GEPOF_REQ_RELIABILITY_TEMP 4

REQ |1.13 PHY — IOP_GEPOF_REQ_RELIABILITY_TEMP_4

The communication between GEPOF entity 1 and its LP shall be reliable as specified in
ISQ/IEC/IEEE 8802-3:2017/Amd 9 when:

— [ the device that includes thetGEPOF entity 1 is located in an oven with temperature settp T,,..,

— [ the LP is located in an oven with temperature set to T,,,,,, and

— | the communication‘channel between them is set as bidirectional high attenuation as specified in
REQ 1.20 and REQ1.21.

5.5/5 IOP_GEPOF_REQ _RELIABILITY_TEMP_5

REQ | 1.14PHY — IOP_GEPOF_REQ_RELIABILITY_TEMP_5

The eommunication between GEPOF entity 1 and its LP shall be reliable as specified in
ISOAEC/IEEE 8802-3:2017/Amd 9 when:

— the device that includes the GEPOF entity 1 is located in an oven with temperature setto T,,,.,

— the LP islocated in an oven with temperature set to T,,;,, and

— the communication channel between them is set as bidirectional low attenuation as specified in
REQ 1.22 and REQ 1.23.

© IS0 2020 - All rights reserved 7
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5.5.6 10P_GEPOF_REQ _RELIABILITY_TEMP_6

REQ |1.15 PHY — IOP_GEPOF_REQ_RELIABILITY_TEMP_6

The communication between GEPOF entity 1 and its LP shall be reliable as specified in

ISO/IEC/IEEE 8802-3:2017/Amd 9 when:
— the device that includes the GEPOF entity 1 is located in an oven with temperature set to T,;,,

— the LPislocated in an oven with temperature set to Lo and

REQ 122 and REQ 1.23.

— the cdmmunication channel between them is set as bidirectional low attenuation as specified in

5.5.7 10P_GEPOF_REQ_RELIABILITY_TEMP_7

REQ | 1.16 PHY — IOP_GEPOF_REQ_RELIABILITY_TEMP_7

The comnfunication between GEPOF entity 1 and its LP shall be reliable as specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9 when:

— the dqgvice that includes the GEPOF entity 1 is located in an oven with*temperature set to T,

— the LR is located in an oven with temperature setto T .., and

min’

REQ 122 and REQ 1.23.

— the cdmmunication channel between them is set as bidiréstional low attenuation as specified in

5.5.8 I0P_GEPOF_REQ_RELIABILITY_TEMP_8

REQ | 1.17 PHY — IOP_GEPOF_REQ_RELIABILITY_TEMP_8

The commnfunication between GEPOF entity 1 and its LP shall be reliable as specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9 when:

— the dqgvice that includes the GEPOFentity 1 is located in an oven with temperature setto T,,,.,

— the L} is located in an oven wjith-temperature setto T,,,,, and

— the cdmmunication channelbetween them is set as bidirectional low attenuation as specified
REQ 122 and REQ 1.23:

| in

5.5.9 10P_GEPOF_REQ RELIABILITY_TEMP_9

REQ | 1.18 PHY — IOP_GEPOF_REQ_RELIABILITY_TEMP_9

The commnunication between GEPOF entity 1 and its LP shall be reliable as specified in

ISO/IEC/I FEE 8302-3:201 7I/Amr1 9 when:

— the LPislocated in an oven with temperature set to T} p,

REQ 1.20 and REQ 1.21,

30 min, and

— theinitial temperature of T} p is equal to T,,,,, and is decreased linearly till it reaches T,;,

— the device that includes the GEPOF entity 1 is located in an oven with temperature set to Ty.icer

— the communication channel between them is set as bidirectional high attenuation as specified in
— the initial temperature of Ty.,;.. is equal to T,;, and is increased linearly till it reaches T, ., in

in 30 min.

8 © IS0 2020 - All rights rese
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5.5.10 IOP_GEPOF_REQ_RELIABILITY_TEMP_10

REQ | 1.19 PHY — IOP_GEPOF_REQ_RELIABILITY_TEMP_10

The communication between GEPOF entity 1 and its LP shall be reliable as specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9 when:

— the device that includes the GEPOF entity 1 is located in an oven with temperature set to Ty.ices

— the LP is located in an oven with temperature set to T p,

— the communication channel between them is set as bidirectional low attenuation as specified in
REQ .22 and REQ 1.23,

— [ the initial temperature of Ty, is equal to T,,;, and is increased linearly till itTedacHes T, ., in
30 min, and

— | theinitial temperature of T| p is equal to T, ,, and is decreased linearly till itreaches T, ; |in 30 min.

5.6| Test set-up requirements

5.6]1 General
5.6 gpecifies the requirements of the test set-ups that are used-tithe interoperability test plan.

Mosgt of the test set-ups involve a communication channel between a device and its LP. Differ¢nt types of
conpmunication channels are specified in 5.6 and examples of realization are given.

Theg requirements on the device and LP for the testset-ups are specified in 5.6.3.
5.6/2 Channel requirements
5.6{2.1 Bidirectional high attenuatioh-channel

5.6J2.1.1 Bidirectional high attenuation channel requirements

REQ |1.20 PHY — Bidirectional high attenuation channel requirement — Bidirectional chan-
nel structure
The bidirectional high-attenuation channel type shall be composed of two unidirectional high
attpnuation channels; Each of the unidirectional high attenuation channels shall comply wit
RE 1.21.

j=xi

REQ |[1.21PHY — Bidirectional high attenuation channel requirement — Unidirectigpnal
channel requirements
The tnidirectional high attenuation channel shall have an insertion loss measured at 0 Hz bletween
6 dBand 7 dB.

The normalized frequency response of the unidirectional high attenuation channel shall be between
the normalized frequency response specified in ISO/IEC/IEEE 8802-3:2017/Amd 9 for channel
type Il and 0,2 dB more for the frequency range from 0 MHz to 162,5 MHz.

The insertion loss and transfer function requirement shall be fulfilled at (23 * 2) °C.

5.6.2.1.2 Example for bidirectional high attenuation channel implementation.

Figure 3 shows an example for a bidirectional high attenuation channel implementation. The simplex
POF cable, in-line connector and cable plug fulfil the requirements given in ISO 21111-4. The two-
parallel simplex POF cables can be substituted by a single duplex POF cable.

© IS0 2020 - All rights reserved 9
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3 2 1 2

@ @ @ @ @
@ [(0))

Key
1 in-line connector
2 3-msimplex POF cable

3 cable pjug

Figure 3 — Example for bidirectional high attenuation channel implementation

5.6.2.2 Bidirectional low attenuation channel

5.6.2.2.1 |Bidirectional low attenuation channel requirements

REQ [1.22 PHY — Bidirectional low attenuation channel requirement — Bidirectional char
ne| structure

The bidirectional low attenuation channel type shall be composed©f two unidirectional low
attenuation channels. Each of the unidirectional low attenuationichannels shall comply with
REQ 1.23.

REQ [1.23 PHY — Bidirectional low attenuation channel requirement — Unidirectional chgn-
nej requirements

The unidifectional low attenuation channel type shall have an insertion loss measured at 0 Hz
between 2,5 dB and 3 dB.

The lower(limit for transfer function magnitude shall be -0,25 dB for the frequency range from 0 H
to 160 MHp.

The upper]limit for transfer function magnitude shall be 0 dB for the frequency range from 0 Hz to
160 MHz.

The insertfion loss and transfer function requirement shall be fulfilled at (23 + 2) °C.

N

5.6.2.2.2 | Example for bidirectional low attenuation channel implementation

POF cable pnd\cable plug fulfil the requirements given in ISO 21111-4. The two-parallel simplex POF
cables can peZsubstituted by a single duplex POF cable.

2 1 2

(0]

/COl

1

Figure 4 sEows an example for a bidirectional low attenuation channel implementation. The simplex

Key
1 0,5-m simplex POF cable
2 cable plug

Figure 4 — Example for bidirectional low attenuation channel implementation
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5.6.2.3 Variable attenuation channel

5.6.2.3.1 Variable attenuation channel requirements

REQ

1.24 PHY — Variable attenuation channel requirements — Bidirectional channel
structure

compl
TheT

thd variable attenuation channel.

The unidirectional low attenuation channel shall connect the lower-left and lower-rightpor
vatfiable attenuation channel.

The variable attenuation channel type shall be composed of one unidirectional variable attenuation
channel that shall comply with REQ 1.25 and one unidirectional low attenuation channel that shall
y with REQ 1.23.

U1I'E O Vdl DIC cl

ports of

s of the

REQ

1.25 PHY — Variable attenuation channel requirements — Unidirectional channel
requirements

The variable attenuation channel type shall have an insertion lossgneasured at 0 Hz progra
befween 3 dB and 10 dB.

The lower limit for transfer function magnitude shall be the€ #equirement specified in
ISQ/IEC/IEEE 8802-3:2017/Amd 9 for channel type III for:the frequency range from 0 Hz to

The upper limit for transfer function magnitude shallbe0 dB for the frequency range from
16( MHz.

The insertion loss and transfer function requiregment shall be fulfilled at (23 * 2) °C and for
pragrammable insertion loss measured at 0 Hz:

mmable

160 MHz.
) Hz to

hll the

5.6{2.3.2 Example for variable attenuation channel implementation

Figlire 5 shows an example for a variable attenuation channel implementation. The simpley
and| cable plug fulfil the requirements given in ISO 21111-4. Note that the unidirection|
attgnuation channel is implemeénted only in one communication direction.

5.6{3

Device and LPrequirements for interoperability test plan

POF cable
h] variable

REQ

requiréments

1.26 PHY{— Device and LP requirements for interoperability test plan — GEPQF entities

Eagh of the GEPOF entities in the device and LP shall fulfil the requirements in
ISQ 21111-3"and ISO/IEC/IEEE 8802-3:2017/Amd 9.

REQ | 1.27 PHY — Device and LP requirements for interoperability test plan — MDIO interface

The device and the LP shall include at least one accessible MDIO interface as specified in
ISO/IEC/IEEE 8802-3 that allows the individual access to each set of MDIO registers of each GEPOF

entity in the device or LP.

© IS0 2020 - All rights reserved
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REQ [1.28 PHY — Device and LP requirements for interoperability test plan — Access and
control of PHY service interface and neighbour service interface

If the device or the LP implements the wake-up and synchronized link sleep functionality as
specified in ISO 21111-3, it shall include a way to access and control PHY service interface
and neighbour service interface, as specified in ISO 21111-2.

REQ |1.2Z9PHY — Device and LPrequirements for interoperability test plan — Ethernet
inferface

The devic¢ and the LP shall include at least one Ethernet physical layer capable of 1 Gbit/s i additipn
to the onefprovided by the GEPOF entity.

The link stptus has two possible states:
— "bidirgctional reliable link is established" when the MDIO register 1.1 is equal to 1,, and

"bidirgctional unreliable link" when the MDIO register 1.1 is equal to 0,:

REQ |1.30 PHY — Device and LP requirements for interoperability test plan — Access to
link status

The devic¢ shall include constant access to the MDIO register 1.1:that contains the current link stafjus.

REQ [1.31 PHY — Device and LP requirements for-interoperability test plan —
PMD_TXPWR.request(tx_pwr) control

The devic¢ and the LP shall include a mechanism*te’control the generation of the request
PMD_TXPWR.request(tx_pwr) with a controlled-value of the tx_pwr parameter as specified in
ISO/IEEE/JIEC 8802-3:2017/Amd 9:2018, 115;6.1.3.

4
Key
1 0,5-m simplex POF cable
2 cable plug
3 optical variable attenuator
4  1-m simplex POF cable

Figure 5 — Example for variable attenuation channel implementation
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Interoperability test plan set-ups

General

The objective of the interoperability test plan is to verify the physical layer system requirements that
need a set-up with at least two GEPOF entities. These test set-ups are relevant for the network system
designer.

The IUT for this test plan is the complete network system that includes two or more GEPOF physical
entities implemented in, at least, one device and its LP. The interoperability test set-up determines the

[UT

The
o0

The
che

LIIdU IS5 USTU IIT TAUIT LtTSL LAadsT. Q
IUT and the UT are controlled by the TC. The TC implements the function@(ay
rdination procedure specified in I[SO/IEC 9646-1. .

-

IUT has communication with the UT. The UT is able to generate and analys 'data from t
Ck if the result complies with the IUT requirements, as specified in ISO/IF&(N) 46-1.

bf the test

he IUT and

Figlire 6 shows the relationship between the [UT, the UT and the TC. Oq’

-
<
S
®®
o
IUT K\
xO
o~

Figure 6 — Interoperability test environment

e
Int@@?erability test set-up 1

@c&'operability test set-up 1 is composed of one device and its LP connected by one bi

The device is placed inside a temperature chamber set to a controlled temperature Ty ;ce-

The device is powered by a controlled power supply voltage Uyuyice-

The LP is placed inside a temperature chamber set to a controlled temperature T} p.

The LP is powered by a controlled power supply voltage U, p.

irectional
pecified in

The device, LP1 and LP2 may include a wake I/0 block connected to a WAKE_IO pin as specified in

ISO

©IS

21111-2:—, 6.6.
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For the test cases that use this test set-up, to power up the device or LP means to set the power_off_
entity variable specified in ISO 21111-2 to FALSE for the GEPOF entity included in the device or LP.

Symmetrically, to power down the device or LP means to set the power_off_entity variable specified in
ISO 21111-2 to TRUE for the GEPOF entity included in the device or LP.

REQ | 1.32 PHY —Interoperability test plan set-ups — Interoperability test set-up 1

The interoperability test setup 1 shall include the elements and the placement specified in Figure 7.

Power supply voltage (U,,)

High attenuation channel

\\ MDIO

Figure 7 — Interoperabilit&&t set-up 1

N

)
6.3 Intepoperability test set-up 2 B

The interoperability test set-up 2 is composed\.by one device and its LP connected by the varigable
attenuatioh channel type specified in 5.6.2

The variable attenuation channel impl' ‘that the unidirectional channel between the LP transmisgion
and the dg¢vice reception fulfils R 5 and that the unidirectional channel between the deyice
transmissipn and the LP receptio 1ls REQ 1.23.

The devicelis placed inside a tégerature chamber set to a controlled temperature Ty, -
The devicelis powered b)@%ntrolled power supply voltage Uygyice

The devicg, LP1 an may include a wake I/0 block connected to a WAKE_IO pin as specifiefl in
[SO 21111-p:—, 6.

For the tedt c&gthat use this test set-up, to power up the device or LP means to set the power [off_
entity vari 1% specified in ISO 21111-2 to FALSE for the GEPOF entity included in the device or LP.

Symmetrically, to power down the device or LP means to set the power_off_entity variable specified in
[SO 21111-2 to TRUE for the GEPOF entity included in the device or LP.

The LP is placed inside a temperature chamber set to a controlled temperature T} p.

The LP is powered by a controlled power supply voltage U, p.

REQ | 1.33 PHY — Interoperability test plan set-ups — Interoperability test set-up 2

The interoperability test setup 2 shall include the elements and the placement specified in Figure 8.
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Power supply voltage (U,;) Power supply voltage (U,
WAKE_IO pin

Variable attenuation channel

MDIO

Figure 8 — Interoperability test set-up 2 ,\'\'

Interoperability test set-up 3 O

two LPs connected each one with each of the two GEPOF ies in the device by m¢g

rectional channels.

attenuation channel type specified in 5.6.2.

device, LP1 and LP2 may include a wake Ig&ck connected to a WAKE_IO pin as 3
21111-2:—, 6.6.

the test cases that use this test set-u qg%ower up the device means to set the power
able specified in SO 21111-2 to FAL r each of the GEPOF entities that are included in

evice)

pecified

WAKE_IO pin

interoperability test set-up 3 is composed of one device that ﬁg des at least two GEP|OF entities
ans of two

bidirectional channel between each LP and the dev1c§4 flls the requirements for the bidirectional

in

_off_entity

the device.

REQ

| 1.34 PHY — lnteroperahil()‘test plan set-ups — Interoperability test set-up 3

igure 9.

The interoperability test setu ’hall include the elements and the placement specified in H
p y IR p p

©IS
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Power supply voltage (U,;,)
WAKE_IO pin

WAKE |

MDI(

Key
1 NPHYSs

6.5 Inte

The intero
and two L
bidirection

The LP1 m
The devic

Low attenuation channel

Power supply voltage

Forwarding

Wake I/0

O pin

Ps. One LP

i

yavad

al Channel?~

ower supply voltage (U,,,)

&=

ya
Low attenuation channel QQ
NS

\\)
¥
o

4\
e

ervice interface as specified in ISO 211\\@

O

.

Figure % Interoperability test set-up 3

C)O

roperability test %@up 4
perability tes%?p 4 is composed of one device that includes at least two GEPOF entities

MDIO 2

nected with one of the two GEPOF entities in the device by means

hy in l& a wake [/0 block connected to a WAKE_IO pin as specified in ISO 21111-2:—, §.6.

LP2 include a wake I/O block connected to a WAKE_IO pin as specified

WAKE_IO pin

pf a

in

[SO 21111

z—, 0.0.

The bidirectional channel between LP1 and the device fulfils the requirements for the bidirectional low
attenuation channel type specified in 5.6.2.2.

The LP2 is connected to the device by means of the WAKE_IO pin specified in ISO 21111-2.

For the test cases that use this test set-up, to power up the device means to set the power_off_entity
variable specified in ISO 21111-2 to FALSE for each of the GEPOF entities that are included in the device.

REQ | 1.35 PHY — Interoperability test plan set-ups — Interoperability test set-up 4

The interoperability test setup 4 shall include the elements and the placement specified in Figure 10.
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Power supply voltage Power supply voltage Power supply voltage

(ULPl) [Udevice) WAKE_IO pln (ULPZ)

LP1

T3> .
Low attenuation
= channel .

MDIO 1 MDIO 2 N

NPHY service interface as specified in ISO 21111-2 %CD
AS

X

Figure 10 — Interoperability te%sg-up 4

\\Q
Interoperability test plan QO

%)
General $®

R
interoperability test plan is a set of test cases that checks system network requirementg
st set-up with at least one GEPOF enti@and its LP. This test plan is relevant for syste

gners. ) (.:J:
N
5 test plan is structured in test ng.?ps. The test cases in the same test group share the same

interoperability test caseéj&ich require variations of individual parameters, shall be r
h value of the parameter-

cedures, and methodologies pertinent to each test case. Each inter

ivation, resourc%

and needs
m network

test set-up.

bpeated for

interoperability @ése specifications are intended to provide a high-level description of the
0

pperability

tesf case is specif ccording to a common structure as shown in Table 1.
?\ Table 1 — Test case structure
Y
,Q&Tt\ Content

Nu r@r‘ - Title |1 - Test case structure

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

Reference The purpose of reference is to specify source material external to the test plan, including
any other references that might be helpful in understanding the test methodology and/
or test case results. External sources are always referenced by number when mentioned
in the test case description. Any other references not specified by number are stated with
respect to the test plan document itself.

Prerequisite The purpose of prerequisites is to specify the test case hardware and/or software needed
to perform the test case. This is generally expressed in terms of minimum requirements. In
some cases, specific equipment manufacturer/model information may be provided.
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Table 1 (continued)

Item Content

Set-up The purpose of set-up is to describe the initial configuration of the test case environment.
Small changes in the configuration should not be included here and are generally covered
in the test step section below.

Step The test case steps include the test case description, which contains the systematic instruc-
tions for carrying out the test case. It provides a cookbook approach to testing and may be
interspersed with observable results. Each test case step shall have a numeric number in
ascending order.

Iterations The-purpese-oftesteaseiterationsis-to-include-testprocedure-definitons-whicharere
peated more than once.

Expected The purpose of expected response is to describe the expected results to be examined by

response the test person in order to verify that the test case is operating. When multiple valdes fof
an observable are possible, this description provides a short discussion on how-to intergret
them. The determination of a pass or fail outcome for a particular test case.is'generally
based on the successful (or unsuccessful) detection of a specific obseryable.

Remark The purpose of remark is to describe known issues with the test case steps, which can a}-
fect test results in certain situations. It can also refer the reader to test plan annexes and/
or white papers that can provide more detail regarding these isstes.

Some of the test cases refer to different values of the climatic chamber temperature T and diffefent
values of the voltage U that is supplied to the device and to the LP.

REQ | 1.36 PHY — Interoperability test plan — Temperature-and voltage values

The typicdl, minimum, and maximum values Tiyp, Thnin, Tags Gtyp Umins and U,y shall be provided py

the test pgrson.

7.2 High attenuation channel with climatic lead

Table 2 spdcifies the interoperability test case hITC_01_link-up_1_device_sleep for the high attenuafion
channel spgcified in 5.6.2.1.
Table 2 — 1.ITC_01_link-up_1_device_sleep — High attenuation channel with climatic load
Item Content

Number - Title 1.ITC_01_link-up_1_device_sleep — Link-up time when device is in sleep power stfate

under high'attenuation channel

Purpose This t€stcase determines the link-up time from reset when the device is in sleep powel

state’i'a controlled network system at typical temperature and power supply voltage.
Thetest case verifies that the calculated link up time is lower than 100 ms.

Reference ISO 21111-3:2020, 6.4, REQ 1.5.

Prerequisites Device shall provide access to the interfaces specified in 5.6.3.

Set-up 6.2 - Interoperability test set-up 1.
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Table 2 (continued)

Item

Content

Number - Title

1.ITC_01_link-up_1_device_sleep — Link-up time when device is in sleep power state

under high attenuation channel

Step 1. The TC shall set the device climatic chamber temperature Tyeyice t0 Tiyp,.
2. The TC shall set the device power supply voltage Ugeyice t0 Uy
3. The TCshall set the LP climatic chamber temperature T p to Tiy,.
4—The-FCshattsettheEPpowersupply voltage s to Utyp'
5.  The TC shall power up the LP.
6. The TC shall power up the device.
7.  The TC shall wait 100 ms.
8. The UT shall write the device MDIO register bit 15 of the MDIO register 1.0 with 1,.
Then the TC shall reset to zero the T_LINKUP timer and start it.
9. The TC shall wait till the device MDIO register'bit 15 of the MDIO reglister 1.0 is
equal to 0,.
10. The UT shall get the device link status atleast once each millisecond.
11. When the device link status is equal+te*"bidirectional reliable link is estabjlished", the
TC shall stop the T_LINKUP timer,
12. The TC shall check that the value in the T_LINKUP timer is lower than 100 jms.
Iterations N/A
Expected Result of check in step 12 js OK.
reqbonse
Re+13rks N/A

Table 3 specifies the interoperability test case 1.ITC_02_link-up_2_LP_sleep for the high g
chapnel specified in 5.6.2.1.

Table 3 — 1.ITC_02.link-up_2_LP_sleep — High attenuation channel with climatig

ttenuation

load

Item

Content

Number - Title

1.ITC_02_link-up_2_LP_sleep — Link-up time when LP is in sleep power state under
high attenuation channel

Purlpose This test case determines the link-up time when the LP is in sleep power state in a con-
trolled network system at typical temperature and power supply voltage. The tlest case
verifies that the calculated link up time is lower than 100 ms.

Reference 1SO 21111-3:2020, 6.4, REQ 1.6.

Prerequisites Device shall provide access to the interfaces specified in 5.6.3.

Set-up 6.2 - Interoperability test set-up 1.

© IS0 2020 - All rights reserved
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Table 3 (continued)

Item Content

Number - Title 1.ITC_02_link-up_2_LP_sleep — Link-up time when LP is in sleep power state under
high attenuation channel

Step 1. The TCshall set the device climatic chamber temperature Tyeyjce t0 Ty

2. The TC shall set the device power supply voltage Ugeyice t0 Uyyp,

3. The TC shall set the LP climatic chamber temperature T p to Tiy,,.

:{;

The-fshattsetthe tP powersupply vottage tipto t
5.  The TC shall power up the LP.

The TC shall power up the device.

The TC shall wait 100 ms.

The UT shall write the device MDIO register bit 15 of the MDIOregister 1.0 with 14.

© ® N o

The TC shall wait till the device MDIO register bit 15_6f~the MDIO register 1.p is
equal to 0,.

10. The UT shall write the LP MDIO register bit 15 of the MDIO register 1.0 with 1,. Then
the TC shall reset to zero the T_LINKUP timer and\start it.

11. The TC shall wait till the LP MDIO register bit.15 of the MDIO register 1.0 is equal tq 0.
12. The UT shall get the device link status atdéast once each millisecond.

13. When device link status is equal tot"*bidirectional reliable link is established", thqg TC
shall stop the T_LINKUP timer.

14. The TC shall check that the walue in the T_LINKUP timer is lower than 100 ms.

Iterations N/A

Expected Result of check in step 14.is)OK.
response

Remarks N/A

Table 5 sgecifies the interoperability test case 1.ITC_03_temp_1 for the high attenuation chamnnel
specified i 5.6.2.1. The iteratioens for this test case are specified in Table 4.

Table 4 — Required test case conditions Ty,,;.. and T} for 1.ITC_03_temp_1

Iteration Tyevice Tip
1 Tmax Tmin
2 Tmin Tmax
2 T'min Tmin
4 Tmax Tmax

Table 5 — 1.ITC_03_temp_1 — High attenuation channel with climatic load

Item Content

Number - Title 1.ITC_03_temp_1 — System reliability under high attenuation channel and different
extreme temperature for device and LP

Purpose This test case determines the system reliability when the device and LP are connected by
a high attenuation channel. The device is set to a temperature in one extreme of the tem-
perature range specified by the device vendor. Conversely, the LP is set to a temperature
in the opposite extreme of the temperature range specified by the LP vendor.
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Table 5 (continued)
Item Content
Number - Title 1.ITC_03_temp_1 — System reliability under high attenuation channel and different
extreme temperature for device and LP
Reference REQ 1.10,REQ 1.11, REQ 1.12, REQ 1.13.
Prerequisites Device shall provide access to the interfaces specified in 5.6.3.
Set-up 6.2 - Interoperability test set-up 1.
Step 1. The TC shall set the device climatic chamber temperature Ty,;.. to the corresponding
value for the currentiteration
2. The TC shall set the device power supply voltage Ugeyice t0 Uy
3. The TC shall set the LP climatic chamber temperature T to the.correspopding value
for the current iteration.
4. The TC shall set the LP power supply voltage Uy p to Uy,
The TC shall power up the LP.
6. The TC shall power up the device.
7. The TC shall wait 100 ms.
8. The UT shall write the device MDIO register bit 15 to bit 13 of the MDIO register 3.518
with 001,.
9. The UT shall write the device MDIO register bit 15 of the MDIO register 1.( with 1,.
10. The TC shall wait till the device MDIO register bit 15 of the MDIO regjister 1.0 is
equal to 0,.
11. The UT shall write.,the LP MDIO register bit 15 to bit 13 of the MDIO register 3.518
with 001,.
12. The UT shall(write the LP MDIO register bit 15 of the MDIO register 1.0 with 1,.
13. The TCshall wait till the LP MDIO register bit 15 of the MDIO register 1.0 islequal to 0.
14. The UT shall read bit 15 to bit 0 from the device MDIO register 3.522.
15, FhHe UT shall read bit 15 to bit 0 from the LP MDIO register 3.522.
16. The TC shall wait 15 min.
17. The UT shall read bit 15 to bit 0 from the device MDIO register 3.522. The TC shall
check thatitis equal to 00004.
18. The UT shall read bit 15 to bit 0 from the LP MDIO register 3.522. The TC|shall check
that it is equal to 00004.
Iterations Perform 1teration with test case condItions Ig.,;.. and I p speciiled 1n Table 4.
Expected Result of check in steps 17 and 18 is OK for all iterations.
response
Remarks N/A

Table 6 specifies the interoperability test case 1.ITC_04_temp_2 for the high attenuation channel

specified in 5.6.2.1.

© IS0 2020 - All rights reserved

21


https://standardsiso.com/api/?name=f8f02725756ec3473e6a033f3e184143

ISO 21111-5:2020(E)

Table 6 — 1.ITC_04_temp_2 — High attenuation channel with climatic load

Item

Content

Number - Title

1.ITC_04_temp_2 — System reliability under high attenuation channel and changing
temperature for device and LP

Purpose This test case determines the system reliability when the device and LP are connected by
a high attenuation channel and the temperature in the device and in the LP is changing in
the range of temperatures specified by the LP vendor.

Reference REQ 1.18.

Prerequisites Device shall provide access to the interfaces specified in 5.6.3.

Set-up 6.2 - Interoperability test set-up 1.

Step 1. The TC shall set the device climatic chamber temperature Ty,,;.. to the corrésponding

value for the current iteration.

2. The TC shall set the device power supply voltage Ugeyice t0 Upyp.

3. The TC shall set the LP climatic chamber temperature T} p to T,

4. The TC shall set the LP power supply voltage Uy p to Uy,

5. The TC shall power up the LP.

6. The TC shall power up the device.

7. The TC shall wait 100 ms.

8. The UT shall write the device MDIO registerbit 15 to bit 13 of the MDIO register 3.518
with 001,.

9. The UT shall write the device MD]Qegister bit 15 of the MDIO register 1.0 with 1.

10. The TC shall wait till the device MDIO register bit 15 of the MDIO register 1.p is
equal to 0,.

11. The UT shall write the.l.,P MDIO register bit 15 to bit 13 of the MDIO register 3.p18
with 001,.

12. The UT shall write the LP MDIO register bit 15 of the MDIO register 1.0 with 1,.

13. The TC shall-wait till the LP MDIO register bit 15 of the MDIO register 1.0 is equal tq 0.

14. The T shall read bit 15 to bit 0 from the device MDIO register 3.522.

15. /The UT shall read bit 15 to bit 0 from the LP MDIO register 3.522.

16Y The TC shall set the device climatic chamber temperature to increase from T} to
T ax in 30 min.

17. The TC shall set the LP climatic chamber temperature to decrease from T,,, to T..in
in 30 min.

18. The TC shall wait 30 min.

19. The UT shall read bit 15 to bit 0 from the device MDIO register 3.522. The TC shall
check thatitis equal to 00004.

20. The UT shall read bit 15 to bit 0 from the LP MDIO register 3.522. The TC shall check
thatitis equal to 00004.

Iterations Perform iteration with test case conditions Ty, and T p specified in Table 4.

Expected Result of check in steps 19 and 20 is OK for all iterations.

response

Remarks N/A
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7.3 Low attenuation channel with climatic load

Table 8 specifies the interoperability test case 1.ITC_05_temp_3 for the low attenuation channel
specified in 5.6.2.2. The iterations for this test case are specified in Table 7.

Table 7 — Required test case conditions Ty,,;.. and T} for 1.ITC_05_temp_3

Iteration Tgevice Tip
1 Tmax Tmin
2 min Tnax
3 Tmin Tmin
4 Tnax Tnax

Table 8 — 1.ITC_05_temp_3 — Low attenuation channel with climatic load

Item

Content

Nu

mber - Title

1.ITC_05_temp_3 — System reliability under low attenuation channel and

extreme temperature for device and LP

different

Pu

‘pose

This test case determines the system reliability when the device and LP are co

by a low attenuation channel and the temperature in the device is in one extremne of the

range of temperatures specified by the devicenenidor and the LP is in the oppo
extreme of the range of temperatures specified/by the LP vendor.

hnected

Bite

Reference

REQ 1.14, REQ 1.15, REQ 1.16, REQ 1.17.

Pre

requisites

Device shall provide access to the interfaces specified in 5.6.3.

Sett

up

6.3 - Interoperability test set-up 2»

Ste|

p

1.

© S0

The TC shall set the device:climatic chamber temperature Ty,;.. to the cor
value for the current iterdtion.

The TC shall set the‘device power supply voltage Ugeyice t0 Uty

The TC shall setthe LP climatic chamber temperature T;p to the correspo
for the current'iteration.

The TCshall set the LP power supply voltage Uy p to Uy,
The.TC shall power up the LP.

The TC shall power up the device.

The TC shall wait 100 ms.

The UT shall write the device MDIO register bit 15 to bit 13 of the MDIO re
with 001,.

The UT shall write the device MDIO register bit 15 of the MDIO register 1.

responding

hding value

bister 3.518

with 1,.

10.

11.

12.
13.
14.
15.
16.

The TC shall wait till the device MDIU register bit 15 ol the MDIO register 1.0 is

equal to 0,.

The UT shall write the LP MDIO register bit 15 to bit 13 of the MDIO register 3.518

with 001,

The UT shall write the LP MDIO register bit 15 of the MDIO register 1.0 with 1,.

The TC shall wait till the LP MDIO register bit 15 of the MDIO register 1.0 is
The UT shall read bit 15 to bit 0 from the device MDIO register 3.522.
The UT shall read bit 15 to bit 0 from the LP MDIO register 3.522.

The TC shall wait 15 min.

equal to 0.
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Table 8 (continued)

Item

Content

Number - Title

1.ITC_05_temp_3 — System reliability under low attenuation channel and different
extreme temperature for device and LP

17. The UT shall read bit 15 to bit 0 from the device MDIO register 3.522. The TC shall

18. The UT shall read bit 15 to bit 0 from the LP MDIO register 3.522. The TC shall check

check thatitis equal to 00004,

thatitis equal to 00004.

Iterations Perform iteration with test case conditions Tdr:vil.c and 7"Lr Qppr‘ifipd in Table 7
Expected Result of check in steps 17 and 18 is OK for all iterations.

response

Remarks N/A

Table 9 specifies the interoperability test case 1.ITC_06_temp_4 for the low attehuation chamnel

specified ip 5.6.2.2.

Table 9 — 1.ITC_06_temp_4 — Low attenuation channel withclimatic load

Item

Content

Number - Title

1.ITC_06_temp_4 — System reliability under low atténuation channel and changipg
temperature for device and LP

Purpose This test case determines the system reliability when the device and LP are connected by
a low attenuation channel and the temperaturefinr'the device and in the LP is changing jn
the range of temperatures specified by the L.LP&vendor.

Reference REQ 1.19.

Prerequisites

Device shall provide access to the inte¥faces specified in 5.6.3.

Set-up 6.3 - Interoperability test set-up 2
Step 1. The TC shall set the device-climatic chamber temperature Ty, ice t0 Trin-
2. The TC shall set the deyice power supply voltage Ugeyice t0 Upyp.
3. The TC shall set:the LP climatic chamber temperature T} p to Ty, ,-
4. The TC shall set the LP power supply voltage U; p to Uy,
5. The TCshall power up the LP.
6. TheTC shall power up the device.
7.\>~The TC shall wait 100 ms.
8. The UT shall write the device MDIO register bit 15 to bit 13 of the MDIO register 3.p18
with 001,.
(o] ThollT chall vazeita o dacgs MDIO vagictar bt 10 ~f+b o MNIO »ogictar 1 O il 1
—The T shatbwrite the deviee MBIOresister bt t5of the MBlOresister - 0-ith+.
10. The TC shall wait till the device MDIO register bit 15 of the MDIO register 1.0 is
equal to 0,.
11. The UT shall write the LP MDIO register bit 15 to bit 13 of the MDIO register 3.518
with 001,.
12. The UT shall write the LP MDIO register bit 15 of the MDIO register 1.0 with 1,.
13. The TC shall wait till the LP MDIO register bit 15 of the MDIO register 1.0 is equal to 0.
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Table 9 (continued)

Item

Content

Number - Title

1.ITC_06_temp_4 — System reliability under low attenuation channel and changing

temperature for device and LP

14. The UT shall read bit 15 to bit 0 from the device MDIO register 3.522.

15. The UT shall read bit 15 to bit 0 from the LP MDIO register 3.522.

16. The TC shall set the device climatic chamber temperature to increase from T, to

T . in 30 min.

17. The TC shall set the LP climatic chamber temperature to decrease from

[ to T

max min
in 30 min.
18. The TC shall wait 30 min.
19. The UT shall read bit 15 to bit 0 from the device MDIO register 3.522. The TC shall
check that itis equal to 0000.
20. The UT shall read bit 15 to bit 0 from the LP MDIO fegister 3.522. The TC|shall check
thatitis equal to 00004
Iterations N/A
Expected Result of check in steps 19 and 20 is OK.
reqi)onse
Remarks N/A
7.4{ Link status time
Tabje 10 specifies the interoperability test casé,1.ITC_07_link_status_rx_Eth for the high 3ttenuation
chapnel specified in 5.6.2.1.
Table 10 — 1.ITC_07 link_status_rx_Eth — Link status time
Item Content
Number - Title 1.ITC_07_lifik status_rx_Eth — Time from link status to first Ethernet frame recep-

tion under high attenuation channel

Purpose This test case determines the time from the link status changes to "bidirectionpl reliable
linKis-established" to the reception of the first Ethernet frame.
Reference REQ 1.1.

Prdrequisites

Device shall provide access to the interfaces specified in 5.6.3.

Settup

6.2 - Interoperability test set-up 1.

Step

1. The TC shall set the device climatic chamber temperature Ty,y;. t0

2. The TC shall set the device power supply voltage Ugeyice t0 Upyp.

3. The TCshall set the LP climatic chamber temperature T p to Ty,
The TC shall set the LP power supply voltage Uy p to Uy,
The TC shall power up the LP.

The TC shall power up the device.

N s

The TC shall wait 100 ms.
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Table 10 (continued)

Item Content

Number - Title 1.ITC_07_link_status_rx_Eth — Time from link status to first Ethernet frame recep-
tion under high attenuation channel

8. The UT shall set the IUT to transmit continuously valid Ethernet frames with 64 bytes
length from LP to device. The inter frame gap is set to the minimum.

9. The UT shall write the device MDIO register bit 15 of the MDIO register 1.0 with 1,.

10. The TC shall wait till the device MDIO register bit 15 of the MDIO register 1.0 is
equal to 0,.

11. The UT shall write the LP MDIO register bit 15 of the MDIO register 1.0 with(ly!
12. The TC shall wait till the LP MDIO register bit 15 of the MDIO register 1.0%s)equal tq 0.

13. The TC shall wait till the device link status is equal to "bidirectignal reliable link is
established".

14. The TC shall check that the device receives correctly the EtHernet frames.
15. The UT shall write the device MDIO register bit 15 of the MDIO register 1.0 with 14.

16. The TC shall wait till the device MDIO registep-bit 15 of the MDIO register 1.9 is
equal to 0,.

17. When the device link status is equal to "bidirectional reliable link is established", [the
TC shall start the T_LINKSTATUS timer.

18. When the device receives the first cortrect Ethernet frame, the TC shall stop th¢ T
LINKSATUS timer.

19. The TC shall check that the value in the T_LINKSTATUS timer is lower than 0,5 ms

Iterations N/A

Expected Result of check in steps 14-and 19 is OK.
response

Remarks N/A

—e

Table 11 splecifies the interoperability test case 1.ITC_08_link_status_unreliable for the high attenuagion

channel spgcified in 5.6.2.1.
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Table 11 — 1.ITC_08_link_status_unreliable — Link status time

Item

Content

Number - Title

1.ITC_08_link_status_unreliable — Time from unreliable link to link status equal to

"bidirectional link unreliable”

Purpose This test case determines the time from physically unreliable link to link status changes
to "bidirectional link unreliable".
Reference REQ 1.2.
Prdrequisites Device shall provide access to the interfaces specified in 5.6.3.
Settup 6.2 - Interoperability test set-up 1.
Step 1. The TC shall set the device climatic chamber temperature Tye, ;&9 Tty -
2. The TC shall set the device power supply voltage Ugeyice t0 Ulyp:
3. The TCshall set the LP climatic chamber temperature Typ to T ..
4. The TC shall set the LP power supply voltage Uy p to-U5 ..
The TC shall power up the LP.
6. The TC shall power up the device.
7. The TC shall wait 100 ms.
8. The UT shall write the device MDIO register bit 12 to bit 10 of the MDIO register 3.518
with 001,.
9. The UT shall write the device MDIO register bit 15 of the MDIO register 1.( with 1,.
10. The TC shall wait tilDthe device MDIO register bit 15 of the MDIO regfister 1.0 is
equal to 0,.
11. The UT shall write the LP MDIO register bit 12 to bit 10 of the MDIO register 3.518
with 001,,.
12. The UT shall write the LP MDIO register bit 15 of the MDIO register 1.0 with 1,.
13. TheTC shall wait till the LP MDIO register bit 15 of the MDIO register 1.0 islequal to 0.
14:"The TC shall wait till the device link status is equal to "bidirectional reljable link is
established".
15. The TC shall disable the optical transmission in the LP. Then the TC shall rgset to zero
the T_LINKUP timer and start it.
16. The UT shall get the device link status at least once each millisecond.
17- ‘anyhbll th\/ d\,v;\,\, l;ll}\ atatuo ;‘) bl/lua} tU "b;d;l bbt;\llla} uIrr \,};ab}\, };ll}\", t e TC Shall
stop the T_LINKUP timer.
18. The TC shall check that the value in the T_LINKUP timer is lower than 5 ms.
Iterations N/A
Expected Result of check in step 18 is OK.
response
Remarks N/A
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7.5 Channel quality

Table 12 specifies the interoperability test case 1.ITC_09_decrease_ch_quality for the variable
attenuation channel specified in 5.6.2.3.

Table 12 — 1.ITC_09_decrease_ch_quality — Channel quality

Item

Content

Number - Title

1.ITC_09_decrease_ch_quality — Decrease channel quality measurement

Purpose

This test case determines that if the channel decreases its quality, then the reporgted,qyal-
ity also decreases.

Reference

REQ 1.8.

Prerequisites

Device shall provide access to the interfaces specified in 5.6.3.

Set-up

6.3 - Interoperability test set-up 2.

Step

1.
2.

© ©® N o v &

11.

12.

13.

14.

H
g

The TC shall set the device climatic chamber temperature Ty to Tiyp.

The TC shall set the device power supply voltage Ugey e Oy -
The TC shall set the LP climatic chamber temperatupe T'p to T;y ...
The TC shall set the LP power supply voltage Upg to Uy,

The TC shall power up the LP.

The TC shall power up the device.

The TC shall set MINMARGIN to-zéyo.

The TC shall set MAXMARGIN to zero.

The TC shall set channel(attenuation to 3 dB.
The TC shall wait 100 ms.

The TC shall @vait till the device link status is equal to "bidirectional reliable link is
established".

The UT.shall read bit 7 to bit 0 from the device MDIO register 3.520 and store it into
LINKMARGIN variable.

I INKMARGIN is lower than the current value of MINMARGIN, then the TC shall
store LINKMARGIN into MINMARGIN.

If LINKMARGIN is greater than the current value of MAXMARGIN, then the TC shall
store LINKMARGIN into MAXMARGIN.

Thao TC cloll o £ 100 £310 £l fanc 10 o 14
T ot

17.
18.
19.

TIC T o Stramr rcptar eSS TtTHCSTCpPS—To toO—T 1T

The TC shall set MIDMARGIN to MAXMARGIN/2 + MINMARGIN/2.
The TC shall set MIDMARGIN_HIGH to MIDMARGIN.

The TC shall increase channel attenuation in 1 dB.

The TC shall repeat steps 12 to 16.

28
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Table 12 (continued)

Item

Content

Number - Title

1.ITC_09_decrease_ch_quality — Decrease channel quality measurement

20.
21.

The TC shall set MIDMARGIN_LOW to MIDMARGIN.

The TC shall check that MIDMARGIN_HIGH - MIDMARGIN_LOW is equal to 1 dB
within a margin error of 0,1 dB.

22. If link status is equal to "bidirectional reliable link is established", then the TC shall
repeat steps 17 to 21.
Iterations N/A
Expected Result of check in step 21 is OK.
re%)onse
Rearks A graph with channel attenuation in the x axis and MIDMARGIN in the-y axis affer step 16

can be built.

Table 13 specifies the interoperability test case 1.ITC_10_increase_ch_quality for the wvariable

attgnuation channel specified in 5.6.2.3.

Table 13 — 1.ITC_10_increase_ch_quality —€hannel quality

Item Content
Number - Title 1.ITC_10_increase_ch_quality — Increase channel quality measurement
Pufpose This test case determines that if the chanwel increases its quality, then the repqrted qual-
ity also increases.
Reference REQ 1.9.
Prdrequisites Device shall provide access to the interfaces specified in 5.6.3.
Settup 6.3 - Interoperability testset-up 2.
Step 1. The TC shall set the device climatic chamber temperature Tyeyice t0 Tiyp,.
2. The TC shallGef'the device power supply voltage Ugeyice t0 Uy
3. The TCshall set the LP climatic chamber temperature T p to Ty,
4. The TCshall set the LP power supply voltage Uy p to Uy,
The TC shall power up the LP.
6+ The TC shall power up the device.
7. The TC shall set MINMARGIN to zero.
8. The TC shall set MAXMARGIN to zero.
9. The TC shall set channel attenuation to 10 dB.
10. The TC shall wait 100 ms.
11. Ifthe device link status is not equal to "bidirectional reliable link is established", then
the TC shall decrease the channel attenuation in 1 dB.
12. The UT shall read bit 7 to bit 0 from the device MDIO register 3.520 and store it into
LINKMARGIN variable.
13. If LINKMARGIN is lower than the current value of MINMARGIN, then the TC shall

store LINKMARGIN into MINMARGIN.
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Table 13 (continued)

Item

Content

Number - Title

1.ITC_10_increase_ch_quality — Increase channel quality measurement

14. 1f LINKMARGIN is greater than the current value of MAXMARGIN, then the TC shall

store LINKMARGIN into MAXMARGIN.
15. The TC shall repeat 100 times the steps 12 to 14.
16. The TC shall set MIDMARGIN to MAXMARGIN/2 + MINMARGIN/2.

FheFtshattsetMIDMARGIN-EOW-to MIDMARGHY:
18. Decrease channel attenuation in 1 dB.

19. The TC shall repeat steps 12 to 16.

20. The TC shall set MIDMARGIN_HIGH to MIDMARGIN.

21. The TC shall check that MIDMARGIN_HIGH - MIDMARGIN_LOW is equal to 1|dB
within a margin error of 0,1 dB.
22. If channel attenuation is greater than 3 dB, then the TCshall repeat steps 17 to 21.
Iterations N/A
Expected Result of check in step 21 is OK.
response
Remarks A graph with channel attenuation in the x axis and MIDMARGIN in the y axis after step|16
can be built.
8 Devide-level physical layer conformance®est set-ups requirements
8.1 General
Clause 8 specifies the requirements of the(test set-ups that are used in the device-level physical layer

conforman

ce test plan.

Most of thq test set-ups involve a communication channel between the GEPOF entity stress test tool and

the IUT. THe different types of communication channels specified in 5.6 are used for the test set-upg.

The requirpments on the GEROF entity stress test tool and IUT for the test set-ups are specified in §.2.1

and 8.2.2.

8.2 Testset-up requirements

8.2.1 IUT réquirements for device-level physical layer conformance test plan

REQ [1.37 PHY — IUT requirements for device-level physical layer conformance test plan —
GEPOF entities requirements

Each of the GEPOF entities in the IUT shall fulfil the requirements in ISO 21111-3 and
ISO/IEC/IEEE 8802-3:2017/Amd 9.

REQ [1.38 PHY — IUT requirements for device-level physical layer conformance test plan —
MDIO interface

The IUT shall include at least one accessible MDIO interface as specified in ISO/IEC/IEEE 8802-3 that
allows the individual access to each set of MDIO registers of each GEPOF entity in the IUT.

30
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REQ

1.39 PHY — IUT requirements for device-level physical layer conformance test plan —

SYNCE pin

The IUT shall include at least an output dedicated pin to export a 10-MHz square electrical signal
synchronized with the internal clock of the GEPOF entity. This dedicated pin is called SYNCE.

REQ

1.40 PHY — IUT requirements for device-level physical layer conformance test plan —

PMD_TXPWR.Tequest({X_pwr) control

The IUT shall include a mechanism to control the generation of the request
PMD_TXPWR.request(tx_pwr) with a controlled value of the tx_pwr parameter as specified
IEHE/IEC 8802-3:2017/Amd 9:2018, 115.6.1.3.

in ISO/

REQ

1.41 PHY — IUT requirements for device-level physical layerconformance test
Access and control of PHY service interface and neighbouf-service interface

plan —

If the IUT implements the wake-up and synchronized link sleep functionality as specified in
ISQ 21111-3, it shall include a way to access and control PHY service interface and neighbou
interface, as specified in ISO 21111-2.

I service

REQ

1.42 PHY — IUT requirements for device:level physical layer conformance testjplan —

Ethernet interface

The IUT shall include at least one Ethernet physical layer capable of 1 Gbit/s in addition to the one
prqvided by the GEPOF entity.
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8.2.2 GEPOF entity stress test tool requirements

The lower tester as defined in ISO/IEC 9646-1 is specified for two test set-ups of this test plan as the
GEPOF entity stress test tool.

REQ | 1.43 PHY — GEPOF entity stress test tool — Required functionality
The GEPOF entity stress test tool shall include the following functionality:
— LP functionality as specified in ISO 21111-3 and ISO/IEC/IEEE 8802.3:2017/Amd 9

— reset pf the LP inside the GEPOF entity stress tool independently of the rest of the functionality,

— set of[the power state, as specified in ISO 21111-2, of the LP inside the GEPOF entity-stfess ool
independently of the rest of the functionality,

— contrgl of the generation of the PHY_WakeUp.request as defined in ISO 21111-2,lof the LP inside the
GEPOF entity stress tool,

— report of the PHY WakeUp.indication as defined in [SO 21111-2, of the LPZnside the GEPOF entity
stress tool,

— contrgl and sense the generation of the request PMD_TXPWR.réquest(tx_pwr) with a controlled
value pf the tx_pwr parameter as specified in ISO/IEEE/IEC 8802-3:2017/Amd 9:2018, 115.6.1.33,

— contrg¢lled Ethernet frame traffic generation,

— Etherpet frame traffic analysis, including Ethernet frame error detection, and

— Dbit erfjor rate calculation.

REQ | 1.44 PHY — GEPOF entity stress fest tool — Required optical interfaces
The GEPOF entity stress test tool shall have at least two optical interfaces:

— opticdltransmissioninterface, compliant with the MDI (TX) specifiedin ISO/IEC/IEEE 8802.3:20[.7/
Amd 9, and

— opticqdl reception interface) compliant with the MDI (RX) specified in ISO/IEC/IEEE 8802.3:20[17/
Amd 9.

REQ | 1.45 PHY"— GEPOF entity stress test tool — Required optical interfaces
The GEPOF entity stress test tool shall have at least two optical interfaces:

: AN . . e £ 1. b adela sl MNMRILLTN) LWL I el aWA A nralVA s nh ol niaYe Yate o) '\n17
— Opth TLAIISTITIS SIVITIIILTT IALT, CULITPITAIIUWILIT LT IVIUT [ T A JOSPTLIHNICTUTITTIOU/TL U/ TLL L OO0V 4. 0. 4V

Amd 9, and

— optical reception interface, compliant with the MDI (RX) specified in ISO/IEC/IEEE 8802.3:2017/
Amd 9.

REQ | 1.46 PHY — GEPOF entity stress test tool — Components used requirements

The components used for the implementation of the GEPOF entity stress tool shall comply with the
requirements specified in ISO 21111-4.
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9 Device-level physical layer conformance test plan set-ups

9.1 General

The objective of the device-level physical layer conformance test plan is to verify a subset of
requirements that are relevant for the device vendor.

The IUT for this test plan is a device that includes one or more GEPOF physical entities.

Each test plan set-up in this subclause specifies the LT and service provider that are used.

The [UT, LT, service provider, and UT are controlled by the TC. The TC implements the qu Fionality of
the[test coordination procedure specified in ISO/IEC 9646-1.

N
Thg IUT has communication with the UT. The UT is able to generate and analyse d%jf(kom the IUT and
chefk if the result complies with the IUT requirements, as specified in ISO/IEC ?\@4 -1.

Figiire 11 shows the relationship between the [UT, LT, service provider, UT am'a‘the TC.

IUT

xO
<
AN
LY
Serv@ I;rovider
&

O

Figuré’“é\l — Device-level physical layer conformance test environment

Q.

9.2 Devi vel physical layer conformance test set-up 1

The de@%‘-level physical layer conformance test set-up 1 is composed of the IUT and one GHPOF entity
strgss-test tool connected by a bidirectional channel that fulfils the requirements for the bifirectional
high attenuation channel type specified in 5.6.2.1.

The IUT is placed inside a temperature chamber set to a controlled temperature T.
The IUT is powered by a controlled power supply voltage U.
The IUT may include a wake I/0 block connected to a WAKE_IO pin as specified in ISO 21111-2: —, 6.6.

For the test cases that use this test set-up, to power up the IUT means to set the power_off_entity
variable specified in ISO 21111-2 to FALSE for the GEPOF entity included in the IUT.
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Symmetrically, to power down the IUT means to set the power_off entity variable specified in

ISO 21111-2 to TRUE for the GEPOF entity included in the IUT.

physical layer conformance test set-up 1

REQ |1.47 PHY — Device-level physical layer conformance test plan set-ups — Device-level

specified in Figure 12.

The device-level physical layer conformance test setup 1 shall include the elements and the placement

Power supply voltage (U)

High attenuation channel

%
9.3 Device-level physical layer conformance tes\%s\\e?-up 2

The devicetlevel physical layer conformance test setdﬁ)@l is composed by the IUT and one GEPOF erftity

o
X

Figure 12 — Device-level physical layer congf\@‘lance testset-up 1

MDIO

stress test(tool connected by a bidirectional chan@l that fulfils the requirements for the bidirectignal

low attenuption channel type specified in 5.6.%%

\
The IUT is placed inside a temperature cha@er set to a controlled temperature T.

The IUT is powered by a controlled 16\%‘ supply voltage U.

The IUT may include a wake /0 lgék connected to a WAKE_IO pin as specified in ISO 21111-2: —, 6.6.

For the tegt cases that use test set-up, to power up the IUT means to set the power_off_entity

variable specified in 1SO 24121-2 to FALSE for the GEPOF entity included in the IUT.
Symmetridally, to p@? down the IUT means to set the power_off _entity variable specified in
rt

he GEPOF entity included in the [UT.

1SO 21111 to TP@
| .

REQ

1.48
ph al layer conformance test set-up 2

Y — Device-level physical layer conformance test plan set-ups — Device-level

specified in Figure 13.

The device-level physical layer conformance test setup 2 shall include the elements and the placement

34
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Power supply voltage (U)
WAKE_IO pin

Low attenuation channel

Q
Qq/ MDIO
Figure 13 — Device-level physical layer conformance test set-l,fp}}
N
9.4 Device-level physical layer conformance test set-up 3 \
The device-level physical layer conformance test set-up 3 is compos d'g the IUT and one ofcilloscope
with an optical to electrical converter connected by using a 1-m POF cable.
The POF cable is connected between the MDI (TX) interfac<§( the IUT and the optical ifput of the
opt]cal to electrical converter. Q
N\
Thg SYNCE pin of the IUT is connected to the external Ci@(\ reference input of the oscilloscope.
The IUT is placed inside a temperature chamber se‘s@% controlled temperature T.
Theg IUT is powered by a controlled power su;&@@oltage U.
REQ [1.49 PHY — Device-level physi Q\Hayer conformance test plan set-ups — Device-level
physical layer conformance.test set-up 3

The device-level physical layer con@}hance test setup 3 shall include the elements and the placement
spdcified in Figure 14. ®
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Power supply voltage (U)

0/E

q’ MDIO

1  1-m simplex POF cable O&\

2 SYNCE &
QQ

Figure 14 — Device-level physical layer con@xance test set-up 3

10 Devige-level physical layer conformanceé&t plan

10.1 General \,

The devicd-level physical layer conforman@\‘é’st plan is a set of test cases that checks physical 1gyer
requirements that are relevant for devi ndors. This test plan is complementary to the phydical
layer confprmance test plan spec1f19§n ISO 21111-3 that is typically required for GEPOF entity
vendor. Adflitionally, component Ver@ are typically required to perform the applicable test methods
specified 1ILISO 21111-4.

This test plan is structured ir@@groups. The test cases in the same test group share the same test setrup.
First test group includ(@@z test cases that use a high attenuation channel.
Second tesf group i es the test cases that use a low attenuation channel.

Third test group:includes the test cases that need to measure the optical IUT transmitter.

The wake- i&nd synchronized link sleep test group is divided in two subgroups.

The first subgroup includes the test cases that shall be run for a device that implements the wake-up
and synchronized link sleep functionality, regardless the number of physical entities in the device.

The second subgroup includes the test cases that shall be run for a device that implements the wake-up
and synchronized link sleep functionality and that includes more than one physical entity.

The device-level physical layer conformance test cases, which require variations of individual
parameters, shall be repeated for each value of the parameter.

The device-level physical layer conformance test case specifications are intended to provide a high-
level description of the motivation, resources, procedures, and methodologies pertinent to each test
case. Each device-level physical layer conformance test case is specified according to a common
structure also used for the interoperability test case (see Table 1). Some of the test cases are required
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to be repeated for different values of the climatic chamber temperature T and different values of the
voltage U that is supplied to the IUT. Table 14 specifies the required test case conditions T, U for variable
temperature and supply test cases.

REQ

voltage values

1.50 PHY — Device-level physical layer conformance test plan — Temperature and

The typical, minimum and maximum values T;
the test person.

yp’

T,

min’ “max’

UtYP’

Uiy and Uy, shall be provided by

st cases.

Table 14 — Required test case conditions T, U for variable temperature and supply t
Iteration T U
1 Ttyp Utyp
2 Tmin Umin
3 Tmin Umax
4 Tmax Umax
5 Tmax Umin

10.2 High attenuation channel

Table 15 specifies the device-level physical layer conformanee test case 1.DTC_01_system| reliability
for the high attenuation channel specified in 5.6.2.1.
Table 15 — 1.DTC_01_system_reliability — High attenuation channel
Item Content
Number - Title 1.DTC_01_system_reliability — System reliability under high attenuation|channel
Pufpose This test case determines‘the communication reliability in a controlled network system at
different temperatures-and power supply voltages.
Reference ISO/IEC/IEEE 8802*3:2017/Amd 9:2018, 115.6.3.3, REQ 1.10, REQ 1.11, REQ 1.1%, REQ 1.13.
Prelrequisites IUT shall provide access to the interfaces specified in 8.2.1.
Settup 9.2 - Device-level physical layer conformance test set-up 1.
Step 1. The TC shall set climatic chamber temperature T to the corresponding vilue for the

Ccurrent iteration.

iteration.

The TC shall wait 100 ms.

The TC shall power up the GESST.

The TC shall power up the IUT.

2" The TC shall set IUT power supply voltage U to the corresponding value for

the current

SN I

with 001,

N

9. The TC shall wait 100 ms.

The UT shall write the IUT MDIO register bit 12 to bit 10 of the MDIO register 3.518

The UT shall write the IUT MDIO register bit 15 of the MDIO register 1.0 with 1,.

8. The TC shall wait till the IUT MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.
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Table 15 (continued)

Item

Content

Number - Title 1.DTC_01_system_reliability — System reliability under high attenuation channel

10.

11.

The TC shall check that the IUT MDIO register bit 2 of the MDIO register 1.1 is
equal to 1,.

The TC shall set the GESST to transmit continuously Ethernet frames of length
randomly chosen between 1 byte and 1518 byte. The gaps between the Ethernet
frames shall be at least 13 byte.

12
13.
14.
15.

The TCshallwait 15 mim.
The TC shall check that the GESST Ethernet frame error counter is equal to zexo’
The TC shall check that the bit error rate reported by the GESST is lowerithan 10-1%.

The TC shall check that the IUT MDIO register bit 2 of the MDIO. register 1.1 is
equal to 1,.

Iterations Perform iterations with test case conditions T and U as specifiedin Table 14.
Expected Result of check in steps 10, 13, 14 and 15 is OK for all iterationss

response

Remarks N/A

Table 16 specifies the device-level physical layer conformance, test case 1.DTC_02_link-up_LP_IUT_

normal for[the high attenuation channel specified in 5.6.2.1.

Table 16 — 1.DTC_02_link-up_LP_IUT_normal >— High attenuation channel

Item

Content

Number - Title 1.DTC_02_link-up_LP_IUT_normal — Link-up time when the LP and the IUT are in|
normal power state under high-attenuation channel

Purpose This test case determines thélink-up time when the LP and the IUT are in normal powefr
state in a controlled network system at different temperatures and power supply voltages.

Reference 1SO 21111-3:2020, 6.4,REQ 1.7.

Prerequisites IUT shall provide access to the interfaces specified in 8.2.1.

Set-up 9.2 - Device-leyvelphysical layer conformance test set-up 1.

Step 1. The TCshall set climatic chamber temperature T to the corresponding value for|the

cuntent iteration.

2. The TC shall set IUT power supply voltage U to the corresponding value for the curifent
1teration.

3. The TC shall power up the GESST.

4. The TC shall disable GESST optical power transmission.
The TC shall power up the IUT.

6. The TC shall wait 100 ms.

7.  The UT shall write the IUT MDIO register bit 12 to bit 10 of the MDIO register 3.518
with 001,.

8. The UT shall write the IUT MDIO register bit 15 of the MDIO register 1.0 with 1,.

9. The TCshall wait till the IUT MDIO register bit 15 of the MDIO register 1.0 is equal to 0,
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Table 16 (continued)

Item

Content

Number - Title

1.DTC_02_link-up_LP_IUT_normal — Link-up time when the LP and the IUT are in
normal power state under high attenuation channel

10. The TC shall enable GESST optical power transmission. Then the TC shall reset to zero

the T_LINKUP timer and start it.

11. The UT shall get the IUT link status at least once each millisecond.

12. When the IUT link status is equal to "bidirectional reliable link is established", the TC

shall stop the I_LINKUF timer.

13. The TC shall check that the value in the T_LINKUP timer is lower thafix100 [ms.

Iterations Perform iterations with test case conditions T and U as specified in Table“14.
Expected Result of check in step 13 is OK for all iterations.

re*onse

Reinarks N/A

Table 17 specifies the device-level physical layer conformance test cas€-1:DTC_03_link-up_IU
the fhigh attenuation channel specified in 5.6.2.1.

Table 17 — 1.DTC_03_link-up_IUT_sleep — High attenuation channel

T_sleep for

Item

Content

Number - Title

1.DTC_03_link-up_IUT_sleep — Link-up time when IUT is in sleep power state under

high attenuation channel

Pufpose This test case determines the link-up time when the [UT is in sleep power state|in a con-
trolled network system at diffebent temperatures and power supply voltages. Tihe proce-
dure to wake-up the IUT is the reception of a WakeUp_request event.

Reference ISO 21111-3:2020, 6.4, REQ 1.4.

Prelrequisites IUT shall provide a¢cess to the interfaces specified in 8.2.1.

Settup 9.2 - Device-level physical layer conformance test set-up 1.

Step 1. The TCsshall set climatic chamber temperature T to the corresponding value for the

currentliteration.

2. [The'TCshall set IUT power supply voltage U to the corresponding value for[the current

iteration.

The TC shall power up the GESST.

The TC shall disable GESST optical power transmission.
The TC shall power up the IUT.

The TC shall wait 100 ms.

N|o vt s~ w

with 001,

®

The UT shall write the IUT MDIO register bit 15 of the MDIO register 1.0 with 1,.

9. The TC shall wait till the IUT MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.

10. The TC shall set IUT into sleep power state.

11. The TC shall enable GESST optical power transmission. Then the TC shall reset to zero

the T_LINKUP timer and start it.

The UT shall write the IUT MDIO register bit 12 to bit 10 of the MDIO register 3.518
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Table 17 (continued)

Item

Content

Number - Title

1.DTC_03_link-up_IUT_sleep — Link-up time when IUT is in sleep power state under

high attenuation channel

12. The UT shall get the IUT link status at least once each millisecond.

13. When the IUT link status is equal to "bidirectional reliable link is established", the TC

shall stop the T_LINKUP timer.

14. The TC shall check that the value in the T_LINKUP timer is lower than 100 ms.

Iterations Perform iterations with test case conditions T and U as specified in Table 14.
Expected Result of check in step 14 is OK for all iterations.

response

Remarks N/A

Table 18 sylecifies the device-level physical layer conformance test case 1.DTC_04_link=up_LP_IUT_s
for the high attenuation channel specified in 5.6.2.1.

Table 18 — 1.DTC_04_link-up_LP_IUT_sleep — High attenuation channel

eep

Item

Content

Number - Title

1.DTC_04_link-up_LP_IUT_sleep — Link-up time when the LP and the IUT are in
sleep power state under high attenuation channel

Purpose This test case determines the link-up time when'the LP and the IUT are in sleep power
state in a controlled network system at different temperatures and power supply
voltages. The LP wake-up is performed by’a PHY WakeUp_request.

Reference 1SO 21111-3:2020, 6.4, REQ 1.3.

Prerequisites

IUT shall provide access to the interfaces specified in 8.2.1.

Set-up 9.2 - Device-level physical layer cenformance test set-up 1.
Step 1. The TC shall set climatic.chamber temperature T to the corresponding value for [the
current iteration.
2. The TCshall setlUT power supply voltage U to the corresponding value for the curijent
iteration.
3. The TC shall power up the GESST.
4. The’T€ shall power up the IUT.
5. <{Fhre TC shall wait 100 ms.
6, The TC shall set IUT and GESST into sleep power state.
7. The UT shall write the IUT MDIO register bit 12 to bit 10 of the MDIO register 3.p18
with 001,.
8. The UT shall write the IUT MDIO register bit 15 of the MDIO register 1.0 with 1,.
9. The TC shall wait till the IUT MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.
10. The TC shall set the GESST to generate the PHY WakeUp.request. Then the TC shall
reset to zero the T_LINKUP timer and start it.
11. The UT shall get the IUT link status at least once each millisecond.
12. When the IUT link status is equal to "bidirectional reliable link is established"”, the TC
shall stop the T_LINKUP timer.
13. The TC shall check that the value in the T_LINKUP timer is lower than 100 ms.
Iterations Perform iterations with test case conditions T and U as specified in Table 14.
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Table 18 (continued)

Item Content

Number - Title 1.DTC_04_link-up_LP_IUT_sleep — Link-up time when the LP and the IUT are in
sleep power state under high attenuation channel

Expected Result of check in step 13 is OK for all iterations.
response
Remarks N/A

Table 19 specifies the device-level physical layer conformance test case 1.DTC_05_consumption_

N 43 £, thalicl o+t 43 L. | PR I | e s |
Op dliUIT 1UI UIIT 111511 AllUITUdUIVUIT CIIdIITICT DPULIIICU I J.VU. L. 1.

Table 19 — 1.DTC_05_consumption_operation — High attenuation channel

Item Content

Number - Title 1.DTC_05_consumption_operation — IUT power consumption\in operation under
high attenuation channel

Purpose This test case determines the [UT power consumption injoperation in a controlled net-
work system at different temperatures and power supply, voltages.

Reference IDD.;, and IDD .. shall be provided by the test persen.

Prdrequisites IUT shall provide access to the interfaces specified in 8.2.1.

Settup 9.2 - Device-level physical layer conformancejtest set-up 1.

Step 1. The TC shall set climatic chamber témperature T to the corresponding vilue for the

current iteration.

2. TheTCshall set IUT power supply voltage U to the corresponding value for|the current
iteration.

3. The TC shall power up the GESST.
4. The TC shall powetup the IUT.
5.  The TC shall(wait 100 ms.

6. The UTsshall write the IUT MDIO register bit 12 to bit 10 of the MDIO register 3.518
with 0015.

7. TheUT shall write the IUT MDIO register bit 15 of the MDIO register 1.0 wjith 1,.
8..\"The TC shall wait till the IUT MDIO register bit 15 of the MDIO register 1.0 isfequal to 0,
9. The TC shall wait 100 ms.

10. The TC shall check that the IUT MDIO register bit 2 of the MDIO regjster 1.1 is
equal to 1,.

11. The TC shall set the GESST to transmit continuously Ethernet frame§ of length

< 1 1 1 4. e - 4. S41-10 1 4. Tl 1 4. 41
1auuuuu_y CIIUSTIT UTLVWUUTIT 1 U)’ T aiiu 1010 U)’ LG T1ICT salJD pDetween——trie Ethernet

frames shall be at least 13 byte.

12. The TC shall wait 15 min.
13. The TC shall measure IDD 4.y icc-

14. The TC shall check that IDD,;.. is higher than IDD_; and lower than IDD ..

Iterations Perform iterations with test case conditions T and U as specified in Table 14.
Expected Result of check in step 14 is OK for all iterations.

response

Remarks N/A
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Table 20 specifies the device-level physical layer conformance test case 1.DTC_06_consumption_sleep
for the high attenuation channel specified in 5.6.2.1.

Table 20 — 1.DTC_06_consumption_sleep — High attenuation channel

Item Content

Number - Title 1.DTC_06_consumption_sleep — IUT power consumption in sleep power state under
high attenuation channel

Purpose This test case determines the IUT power consumption in sleep power state in a controlled
network system at different temperatures and power supply voltages.

Reference IDD_DIS,;,, and IDD_DIS ., shall be provided by the test person.

Prerequisites IUT shall provide access to the interfaces specified in 8.2.1.

Set-up 9.2 - Device-level physical layer conformance test set-up 1.

Step 1. The TC shall set climatic chamber temperature T to the corresponding’value for|the

current iteration.

2. The TCshall set IUT power supply voltage U to the correspondingvalue for the curijent
iteration.

3. The TC shall power up the GESST.
4. The TC shall power up the IUT.
5. The TC shall wait 100 ms.

6. The UT shall write the IUT MDIO register bit 12 to bit 10 of the MDIO register 3.p18
with 001,.

7. The UT shall write the IUT MDIO register bit 15 of the MDIO register 1.0 with 1,.
8. The TC shall wait till the IUT MD1O register bit 15 of the MDIO register 1.0 is equal tq 0,
9. The TC shall wait 100 ms.

10. The TC shall check\that the IUT MDIO register bit 2 of the MDIO register 1.1 is
equal to 1,.

11. The TC shall.set'the LP inside the GESST to sleep power state.
12. The TC shall set the IUT to sleep power state.
13. Thé’FC shall measure IDD 4,y ice-

14.</Fhe TC shall check that IDD,;. is higher than IDD_DIS ; and lower than IDD_DIS

nax-

Iterations Perform iterations with test case conditions T and U as specified in Table 14.
Expected Result of check in step 14 is OK for all iterations.

response

Remarks N/A
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10.3 Low attenuation channel

Table 21 specifies the device-level physical layer conformance test case 1.DTC_07_system_reliability for
the low attenuation channel specified in 5.6.2.2.

Table 21 — 1.DTC_07_system_reliability — Low attenuation channel

Item Content

Number - Title 1.DTC_07_system_reliability — System reliability under Iow attenuation dhannel

Purlpose This test case determines the communication reliability in a controlled netwerk system at
different temperatures and power supply voltages.

Reference ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.3.

Prgrequisites IUT shall provide access to the interfaces specified in 8.2.1.

Settup 9.3 - Device-level physical layer conformance test set-up 2.

Step 1. The TC shall set climatic chamber temperature T tg the corresponding value for the

current iteration.

2. TheTCshall set IUT power supply voltage U to the corresponding value for|the current
iteration.

3. The TC shall power up the GESST.

4. The TC shall power up the IUT.

5. The TC shall wait 100 ms.

6. The UT shall write the [UD MDIO register bit 12 to bit 10 of the MDIO register 3.518
with 001,.

7. The UT shall write-the IUT MDIO register bit 15 of the MDIO register 1.0 wjith 1,.

8. The TC shall wait till the IUT MDIO register bit 15 of the MDIO register 1.0 isfequal to 0,

9. The TCshall wait 100 ms.

10. The_TC shall check that the IUT MDIO register bit 2 of the MDIO regjster 1.1 is
€qual to 1,.

T4~ The TC shall set the GESST to transmit continuously Ethernet framef of length
randomly chosen between 1 byte and 1518 byte. The gaps between thle Ethernet
frames shall be at least 13 byte.

12. The TC shall wait 15 min.

13. The TC shall check that the GESST Ethernet frame error counter is equal tq zero.

tHH—ThefCshattcheck tiatthebiterrorrate reported by the 6ESSTistowerthan 10-12,

15. The TC shall check that the IUT MDIO register bit 2 of the MDIO register 1.1 is
equal to 1,.

Iterations Perform iterations with test case conditions T and U as specified in Table 14.
Expected Result of check in steps 10, 13, 14 and 15 is OK for all iterations.

response

Remarks N/A

Table 22 specifies the device-level physical layer conformance test case 1.DTC_08_link-up_IUT_normal
for the low attenuation channel specified in 5.6.2.2.
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Table 22 — 1.DTC_08_link-up_IUT_normal — Low attenuation channel

Item Content

Number - Title 1.DTC_08_link-up_IUT_normal — Link-up time when the LP and the IUT are in nor-
mal power state under low attenuation channel

Purpose This test case determines the link-up time when the LP and the IUT are in normal power
state in a controlled network system at different temperatures and power supply voltages.

Reference [SO 21111-3:2020, 6.4, REQ 1.7.

Prerequisites IUT shall provide access to the interfaces specified in 8.2.1.

Set-up 93 - Device-level physical layer conformance test set=up 2

Step 1. The TC shall set climatic chamber temperature T to the corresponding value-fen|the

current iteration.

2. The TCshall set IUT power supply voltage U to the corresponding value fopthe curijent
iteration.

3. The TC shall power up the GESST.

The TC shall disable GESST optical power transmission.
The TC shall power up the IUT.

The TC shall wait 100 ms.

N o o &

The UT shall write the IUT MDIO register bit 12 to bit 10 of the MDIO register 3.518
with 001,.

®

The UT shall write the IUT MDIO register-bit 15 of the MDIO register 1.0 with 1,.
9. The TC shall wait till the [IUT MDIO-register bit 15 of the MDIO register 1.0 is equal tq 0,.

10. The TC shall enable GESST optical power transmission. Then the TC shall reset to Zero
the T_LINKUP timer and startit.

11. The UT shall get the JUT\link status at least once each millisecond.

12. When the IUT link status is equal to "bidirectional reliable link is established", thg TC
shall stop the F.LINKUP timer.

13. The TC shall-check that the value in the T_LINKUP timer is lower than 100 ms.

Iterations Perform itérations with test case conditions T and U as specified in Table 14.
Expected Result oftheck in step 13 is OK for all iterations.

response

Remarks N/A
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Table 23 specifies the device-level physical layer conformance test case 1.DTC_09_link-up_IUT_sleep for
the low attenuation channel specified in 5.6.2.2.

Table 23 — 1.DTC_09_link-up_IUT _sleep — Low attenuation channel

Item

Content

Number - Title

1.DTC_09_link-up_IUT_sleep — Link-up time when IUT is in sleep power state under

low attenuation channel

Purpuse

Thistesttase determmines tire tink-up tinre witenm the T T isirsteep power state
trolled network system at different temperatures and power supply voltages. T}
dure to wake-up the IUT is the reception of a WakeUp_request event.

in a con-
he proce-

Reference

ISO 21111-3:2020, 6.4, REQ 1.4.

Prdrequisites

IUT shall provide access to the interfaces specified in 8.2.1.

Settup

9.3 - Device-level physical layer conformance test set-up 2.

Step

1.

N o

©

10.
11.

12.
13.

14.

The TC shall set climatic chamber temperature T to the corresponding v
current iteration.

The TC shall set IUT power supply voltage U to the corresponding value for
iteration.

The TC shall power up the GESST.

The TC shall disable GESST opticakpower transmission.
The TC shall power up the IUT:

The TC shall wait 100 ms.

The UT shall write the IUT MDIO register bit 12 to bit 10 of the MDIO reg
with 001,.

The UT shall write the IUT MDIO register bit 15 of the MDIO register 1.0 w|
The TC shallwait till the IUT MDIO register bit 15 of the MDIO register 1.0 is
The-TCshall set IUT into sleep power state.

The TC shall enable GESST optical power transmission. Then the TC shall r
the T_LINKUP timer and start it.

The UT shall get the IUT link status at least once each millisecond.

When the IUT link status is equal to "bidirectional reliable link is establisled", the TC

shall stop the T_LINKUP timer.

The TC shall check that the value in the T_LINKUP timer is lower than 100

hlue for the

the current

ister 3.518

equal to 0,.

pset to zero

ms.

Iterations

Parform itarationc with tact caco caonditione T and ITac cnacifiod in Tohlg 14
e W 2 o HH P = > -

Expected
response

Result of check in step 14 is OK for all iterations.

Remarks

N/A
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Table 24 specifies the device-level physical layer conformance test case 1.DTC_10_link-up_LP_IUT_sleep
for the low attenuation channel specified in 5.6.2.2.

Table 24 — 1.DTC_10_link-up_LP_IUT_sleep — Low attenuation channel

Item Content

Number - Title 1.DTC_10_link-up_LP_IUT_sleep — Link-up time when the LP and the IUT are in
sleep power state under high attenuation channel

Purpose Thistesttase determmines tire Himk-up tinre witerr tire EPamd the T9 T are frsteep power
state in a controlled network system at different temperatures and power supply velta
es. The LP wake-up is performed by a PHY_WakeUp_request.

Uy
'

Reference ISO 21111-3:2020, 6.4, REQ 1.3.

Prerequisites IUT shall provide access to the interfaces specified in 8.2.1.

Set-up 9.3 - Device-level physical layer conformance test set-up 2.

Step 1. The TC shall set climatic chamber temperature T to the corresponding value for|the
current iteration.

2. TheTCshall set IUT power supply voltage U to the corrésponding value for the curijent
iteration.

3. The TC shall power up the GESST.

4. The TC shall power up the IUT.

The TC shall wait 100 ms.

6. The TC shall set IUT and GESST inte'Sleep power state.

7.  The UT shall write the IUT MDIO register bit 12 to bit 10 of the MDIO register 3.p18
with 001,.

8. The UT shall write the\JUT MDIO register bit 15 of the MDIO register 1.0 with 1,.

9. The TC shall waitgill-the IUT MDIO register bit 15 of the MDIO register 1.0 is equal tq 0,

10. The TC shall 'set the GESST to generate the PHY_WakeUp.request. Then the TC shall
reset to zero-the T_LINKUP timer and start it.

11. The UT shall get the IUT link status at least once each millisecond.

12. AWbhlen the IUT link status is equal to "bidirectional reliable link is established", thq TC
shall stop the T_LINKUP timer.

13. The TC shall check that the value in the T_LINKUP timer is lower than 100 ms.

Iterations Perform iterations with test case conditions T and U as specified in Table 14.
Expected Result of check in step 13 is OK for all iterations.

response

Remarks N/A
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Table 25 specifies the device-level physical layer conformance test case 1.DTC_11_consumption_
operation for the low attenuation channel specified in 5.6.2.2.

Table 25 — 1.DTC_11_consumption_operation — Low attenuation channel

Item Content

Number - Title 1.DTC_11_consumption_operation — IUT power consumption in operation under
low attenuation channel

Purpuse Thistesttase determmines tire TU T power conmsumption iroperatiom i a comtrotled
network system at different temperatures and power supply voltages.

Reference IDD_;, and IDD ,, shall be provided by the test person.

Prdrequisites IUT shall provide access to the interfaces specified in 8.2.1.

Settup 9.3 - Device-level physical layer conformance test set-up 2.

Step 1. The TC shall set climatic chamber temperature T to thelcorresponding vilue for the

current iteration.

2. TheTCshall set IUT power supply voltage U to the‘eorresponding value for|the current
iteration.

3. The TC shall power up the GESST.

4. The TC shall power up the IUT.

5. The TC shall wait 100 ms.

6. The UT shall write the IUT MDBIO register bit 12 to bit 10 of the MDIO register 3.518
with 001,.

7. The UT shall write the IUT MDIO register bit 15 of the MDIO register 1.0 wjith 1,.

8. The TC shall waittill the IUT MDIO register bit 15 of the MDIO register 1.0 isfequal to 0,

9. The TC shall'wait 100 ms.

10. The TCSsshall check that the IUT MDIO register bit 2 of the MDIO regjster 1.1 is
equalto 1,.

11. _The TC shall set the GESST to transmit continuously Ethernet framef of length
randomly chosen between 1 byte and 1518 byte. The gaps between the Ethernet
frames shall be at least 13 byte.

12. The TC shall wait 15 min.

13. The TC shall measure IDD 4.y icc-

14. The TC shall check that IDD,;.. is higher than IDD_; and lower than IDD} ...

IteF')fin“c Darform iterations "A'Yit]'\ testcase ﬂnndv'tinnc Tand [[ag cpanifind in 'T‘f\bln 14.
Expected Result of check in step 14 is OK for all iterations.

response

Remarks N/A
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Table 26 specifies the device-level physical layer conformance test case 1.DTC_12_consumption_sleep
for the low attenuation channel specified in 5.6.2.2.

Table 26 — 1.DTC_12_consumption_sleep — Low attenuation channel

Item Content

Number - Title 1.DTC_12_consumption_sleep — IUT power consumption in sleep power state under
low attenuation channel

Purpose Thistesttase determines the 10 T power comrsumption i steep power state fra comtrotjed
network system at different temperatures and power supply voltages.

Reference IDD_DIS,;,, and IDD_DIS ., shall be provided by the test person.

Prerequisites IUT shall provide access to the interfaces specified in 8.2.1.

Set-up 9.3 - Device-level physical layer conformance test set-up 2.

Step 1. The TC shall set climatic chamber temperature T to the correspending value for|the

current iteration.

2. The TCshall set IUT power supply voltage U to the correspefiding value for the curijent
iteration.

3. The TC shall power up the GESST.
4. The TC shall power up the IUT.
5. The TC shall wait 100 ms.

6. The UT shall write the IUT MDIO register bit 12 to bit 10 of the MDIO register 3.p18
with 001,.

7. The UT shall write the IUT MD]O register bit 15 of the MDIO register 1.0 with 1,.
8. The TC shall wait till the JUF MDIO register bit 15 of the MDIO register 1.0 is equal tq 0,.
9. The TC shall wait 100.ms.

10. The TC shall check that the IUT MDIO register bit 2 of the MDIO register 1.1 is
equal to 1,

11. The TC.shall set the LP inside the GESST to sleep power state.
12. Thé-TC shall set the IUT to sleep power state.
13.%The TC shall measure IDD 4 icc-

14. The TC shall check that IDDg,,; is higher than IDD_DIS ;, and lower than IDD_DIS

nax-

Iterations Perform iterations with test case conditions T and U as specified in Table 14.
Expected Result of check in step 14 is OK for all iterations.

response

Remarks N/A
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10.4 Optical IUT transmitter measurements

Table 27 specifies the device-level physical layer conformance test case 1.DTC_13_AOP for measuring
IUT transmitter optical parameters.

Table 27 — 1.DTC_13_AOP — Optical IUT transmitter measurements

Item Content
Number - Title 1.DTC_13_AOP — Optical IUT transmitter AOP at TP2
Purlpose This test case determines the [UT AOP at TP2 and checks that itis in the expected range.
Reference ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.3 and Table 115-8.
Prgrequisites IUT shall provide access to the interfaces specified in 8.2.1.
AOP measurement using set-up 9.4 shall be calibrated with a large area photodgtector
able to couple all the output optical power from the POF, as specified in the refdrence.
This test case result shall include the method used to calibnate and calculate the AOP.
Settup 9.4 - Device-level physical layer conformance test set-up-3.
Step 1. The TC shall set climatic chamber temperatute T to the corresponding vilue for the
current iteration.
2. TheTCshall set IUT power supply voltage U to the corresponding value for|the current
iteration.
3. The TC shall power up the IUT:
4. The TC shall wait 100 ms,
5.  The UT shall write the IUT MDIO register bit 15 to bit 13 of the MDIO register 3.518
with 101,,.
6. The UT shall wyite the IUT MDIO register bit 15 of the MDIO register 1.0 wjith 1,.
7. The TC shallwait till the IUT MDIO register bit 15 of the MDIO register 1.0 is|equal to 0.
8. The-TCshall measure the voltage level in the oscilloscope and calculate th¢ AOP.
Iterations Perform.iterations with test case conditions T and U as specified in Table 14.
Expected AQPobtained in step 8 measurement is in the range for RHC specified in
reqbonse ISO/IEC/IEEE 8802-3:2017/Amd 9:2018 Table 115-8.
Remarks ‘AOP calculation from oscilloscope voltage measurement depends on the optica] to electri-
cal converter characteristics and calibration of the test set-up.
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Table 28 specifies the device-level physical layer conformance test case 1.DTC_14_AOP_off for measuring
IUT transmitter optical parameters.

Table 28 — 1.DTC_14_AOP_off — Optical IUT transmitter measurements

Item Content
Number - Title 1.DTC_14_AOP_off — Optical IUT transmitter AOP when transmission is set to
OFF at TP2
Purpose Thistestcasedetermines the THTAOPat P2 whemn the tramsmmitterfsset to offamd
checks that it is below the value specified.
Reference ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.3 and Table 115-8.
Prerequisites IUT shall provide access to the interfaces specified in 8.2.1.

AOP measurement using set-up 9.4 shall be calibrated with a large area photodetector
able to couple all the output optical power from the POF, as specified in the reference.

This test case result shall include the method used to calibrate and calculate the AOP.

Set-up 9.4 - Device-level physical layer conformance test set-up 3.
Step 1. The TC shall set climatic chamber temperature T to the corresponding value for|the
current iteration.

2. The TCshall set IUT power supply voltage U to the corresponding value for the curient
iteration.

3. The TC shall power up the IUT.
4. The TC shall wait 100 ms.

5.  The UT shall write the IUT MDIO register bit 15 to bit 13 of the MDIO register 3.518
with 101,.
6. The UT shall write the IUT-MDIO register bit 15 of the MDIO register 1.0 with 1,.
7. The TC shall wait till thie IUT MDIO register bit 15 of the MDIO register 1.0 is equal td 0,.
8. The TC shall setthe IUT TXPWR_EN input pin to zero.
9. The TC shall'measure the voltage level in the oscilloscope and calculate the AOP.
Iterations Perform iterations with test case conditions T and U as specified in Table 14.
Expected AOP obtdined in step 9 measurement is lower than the maximum value for RHC specifigd
response in ISQAEC/IEEE 8802-3:2017/Amd 9:2018 Table 115-8.
Remarks AOQP-calculation from oscilloscope voltage measurement depends on the optical to

electrical converter characteristics and calibration of the test set-up.
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Table 29 specifies the device-level physical layer conformance test case 1.DTC_15_distortion for
measuring IUT transmitter optical parameters.

Table 29 — 1.DTC_15_distortion — Optical IUT transmitter measurements

Item

Content

Number - Title

1.DTC_15_distortion — Optical IUT transmitter distortion at TP2

Purpose This test case determines the IUT distortion at TP2 and checks that it is in the expect-
[ U Tange-
Reference ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.8 and Table 115-8.
Prdrequisites IUT shall provide access to the interfaces specified in 8.2.1.
The oscilloscope used in set-up 9.4 shall be able to store at least 13,us sampled with the
minimum sampling rate of 3,25 Gigasamples per second.
Settup 9.4 - Device-level physical layer conformance test set-up 3.
Step 1. The TC shall set climatic chamber temperature T to-the corresponding value for the
current iteration.
2. TheTCshall set IUT power supply voltage U to the corresponding value for|the current
iteration.
3. The TC shall power up the IUT.
4. The TC shall wait 100 ms.
5.  The UT shall write the IUT MDIO register bit 15 to bit 13 of the MDIO register 3.518
with 110,.
6. The UT shall write the TdT MDIO register bit 15 of the MDIO register 1.0 wjith 1,.
7. The TC shall waittill the IUT MDIO register bit 15 of the MDIO register 1.0 islequal to 0.
8. The TC shall capture at least 13 ps of the transmitted optical signgl with the
oscilloscope,
9. The TC shall calculate the distortion values HD,, HD3, HD, and RD from the captured
optical signal by using the processing specified in ISO/IEC/IEEE 8§02-3:2017/
Amd 9:2018, 115.6.4.8.
Iterations Pérform iterations with test case conditions T and U as specified in Table 14.
Expected HD,, HD3, HD, and RD values obtained in step 9 measurements is lower than the
re;bonse maximum value for RHC specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018 Table 115-8.
Remarks N/A
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Table 30 specifies the device-level physical layer conformance test case 1.DTC_16_droop for measuring
IUT transmitter optical parameters.

Table 30 — 1.DTC_16_droop — Optical IUT transmitter measurements

Item Content
Number - Title 1.DTC_16_droop — Optical IUT transmitter positive and negative droop output at TP2
Purpose This test case determines the IUT positive and negative droop output at TP2 and checks
thatthrey are i theexpected Tange:
Reference ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.7 and Table 115-8.
Prerequisites IUT shall provide access to the interfaces specified in 8.2.1.
AOP shall be previously calculated by using 1.DTC_13_AOP and the resultingwvoltage leyel
in the oscilloscope shall be stored in AOP, g ag-
Oscilloscope used for the set-up specified in 9.4 shall have a minimum bandwidth of
812,5 MHz (-3 dB cut-off frequency).
Set-up 9.4 - Device-level physical layer conformance test set-up 3.
Step 1. The TC shall set climatic chamber temperature T to the corresponding value for|the
current iteration.
2. TheTCshall set IUT power supply voltage U to the corresponding value for the curijent
iteration.
3. The TC shall power up the IUT.
4. The TC shall wait 100 ms.
5.  The UT shall write the IUT MDIO-register bit 15 to bit 13 of the MDIO register 3.518
with 011,.
6. The UT shall write the ldT-MDIO register bit 15 of the MDIO register 1.0 with 1,.
7. The TC shall wait till the IUT MDIO register bit 15 of the MDIO register 1.0 is equal td 0,.
8. The TC shall measure the voltage level in the oscilloscope over a 2-ns window centfred
15 ns after theTising-edge crossing AOP,j¢,ge-
9. The TEshall calculate the optical power in mW. Store it in P;.
10. The“PC shall measure the voltage level in the oscilloscope over a 2-ns window centjred
155 after the falling-edge crossing AOP,j¢age-
11} The TC shall calculate the optical power in mW. Store it in P,,.
12. The TC shall calculate and store the reference extinction ratio ER;| as
P
ER =10xlag (—1\
)
13. The UT shall write the IUT MDIO register bit 15 to bit 13 of the MDIO register 3.518
with 100,.
14. The UT shall write the IUT MDIO register bit 15 of the MDIO register 1.0 with 1,.
15. The TC shall wait till the IUT MDIO register bit 15 of the MDIO register 1.0 is equal to 0.
16. The TC shall capture with the oscilloscope at least 47 ps of the optical signal.
17. The TC shall find the first rising-edge crossing AOP, . in the capture. The TC shall
setNto 1.
52 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=f8f02725756ec3473e6a033f3e184143

1ISO 21111-5:2020(E)

Table 30 (continued)

Item

Content

Number - Title

1.DTC_16_droop — Optical IUT transmitter positive and negative droop output at TP2

18. The TC shall measure the voltage level in the oscilloscope over a 2-ns window centred
15 ns after the rising-edge crossing AOP, g
19. The TC shall calculate the optical power in mW. Store it in P;.
20. The TC shall measure the voltage level in the oscilloscope over a 2-ns window centred
15 ns after the falling-edge crossing AOP, g
21. The TC shall calculate the optical power in mW. Store it in Py,
A
22. The TC shall calculate and store the extinction ratio ERy as ER, <10xlog, /| — |-
P
0
23. The TC shall find the next rising-edge crossing AOP,y;,q. iR the capture. The TC shall
set NtoN + 1.
24. The TC shall repeat procedure steps 18 to 23 until. the next pair rising fnd falling-
edge is in the capture.
25. The TC shall select the maximum value among-the extinction ratios ERy find store it
in ER ..
26. The TC shall select the minimum value among the extinction ratios ERy §nd store it
in ER ;.
27. The TC shall calculate the positive output droop DO* as DO* = ER,,, - ER,,.
28. The TC shall calculate themegative output droop DO~ as DO = ER_;, - ER,,.
Iterations Perform iterations with testcase conditions T and U as specified in Table 14.
Expected Positive and negative output droop DO* and DO- obtained in steps 27 and 28 calculation is
regi)onse in the range for RHC specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018 Table|115-8.
Re+1arks N/A

Table 31 specifies

the devicéslevel physical layer conformance test case 1.DTC_17 ovg
megsuring IUT transmitteryoptical parameters.

Table 31 &~1.DTC_17_overshoot — Optical IUT transmitter measurements

rshoot for

Item Content

Number - Title 1.DTC_17_overshoot — Optical IUT transmitter overshoot at TP2

Purlpose This test case determines the [UT rising and falling edge overshoot at TP2 and fhecks that
itis in the expected range.

Reference ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.6 and Table 115-8.

Prérequlutes TO T shali provide access to the Interfaces specified M 821
AOP shall be previously calculated by using 1.DTC_13_AOP and the resulting voltage level
in the oscilloscope shall be stored in AOP e
Oscilloscope used for the set-up specified in 9.4 shall have a minimum bandwidth of
812,5 MHz (-3 dB cut-off frequency).

Set-up 9.4 - Device-level physical layer conformance test set-up 3.
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Table 31 (continued)

Item Content
Number - Title 1.DTC_17_overshoot — Optical IUT transmitter overshoot at TP2
Step 1. The TC shall set climatic chamber temperature T to the corresponding value for the

current iteration.

2. The TCshall set IUT power supply voltage U to the corresponding value for the current
iteration.

3. The TC shall power up the IUT.

4. The TC shall wait 100 ms.

vt

The UT shall write the IUT MDIO register bit 15 to bit 13 of the MDIO register 3.p18
with 011,.

The UT shall write the IUT MDIO register bit 15 of the MDIO register 1.0 with 1,.
The TC shall wait till the IUT MDIO register bit 15 of the MDIO register 1.0 is equal td 0,.

The TC shall capture with the oscilloscope at least 47 us ofthe optical signal.

© ©® N o

The TC shall find the first rising-edge crossing AOP

volfage i the capture. The TC shall
set Nto 1.

10. The TC shall measure the maximum voltage level in the oscilloscope in the tjme
interval between the rising-edge crossing AOP and the next falling-edge crosging
AOP

voltage
voltage*

11. The TC shall calculate the optical power in mW. Store itin P ,,.

12. The TC shall measure the voltagelevel in the oscilloscope over a 2-ns window centjred
15 ns after the rising-edge cressing AOP

voltage*

13. The TC shall calculate thejoptical power in mW. Store it in P;.

14. The TC shall measure the minimum voltage level in the oscilloscope in the tjme
interval betweenithe falling-edge crossing AOP, and the nextrising-edge crosging
AOP

voltage
voltage*

15. The TC shall-¢alculate the optical power in mW. Store itin P ;.

16. The FCshall measure the voltage level in the oscilloscope over a 2-ns window centfred
15.safter the falling-edge crossing AOP.

voltage*

17 The TC shall calculate the optical power in mW. Store it in P,,.

0S _ Pmax _Pl
as rise P_pP :
1 70

pD__D
0 min

fall =
P1 _PO

18. The TC shall calculate the rising-edge overshoot OS,

rise

19. The TC shall calculate the falling-edge overshoot 0Sg,;; as 0S

Iterations Perform iterations with test case conditions T and U as specified in Table 14.

Expected response |Rising and falling-edge overshoot 0S,;., and 0S¢, obtained in steps 18 and 19 calculation
are in the range for RHC specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018 Table 115-8.

Remarks N/A

Table 32 specifies the device-level physical layer conformance test case 1.DTC_18_RMS_jitter for
measuring IUT transmitter optical parameters.
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Table 32 — 1.DTC_18_RMS_jitter — Optical IUT transmitter measurements

Item

Content

Number - Title

1.DTC_18_RMS_jitter — Optical IUT transmitter RMS jitter at TP2

Purpose

This test case determines the IUT RMS jitter at TP2 and checks that it is in the expect-

ed range.

Reference

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.9 and Table 115-8.

Prerequisites

IUT shall provide access to the interfaces specified in 8.2.1.

Oscilloscope used for the set-up specified in 9.4 shall have for this test case a
1-u'g1-| froquancy lowwnace cornar o fatlaact 29 C M- vt n]npn of 20 r]D//r]an\
b atleast 32 5-MHzwith-slope-of20-dB/deeca

)

T T e oe Ty oV pooSCoTTIeT O

Oscilloscope used for the set-up specified in 9.4 shall have for this test casea

low-frequency high-pass corner of maximum 1 KHz with slope of +20 dB/decade.

[¢)

Settup

9.4 - Device-level physical layer conformance test set-up 3.

Step

1. The TC shall set climatic chamber temperature T to the corresponding v
current iteration.

2. TheTCshall set IUT power supply voltage U to the corresponding value for
iteration.

3. The TC shall power up the IUT.
4. The TC shall wait 100 ms.

5. The UT shall write the IUT MDIO register bit 15 to bit 13 of the MDIO reg
with 010,.

6. The UT shall write the IUT MBIO'register bit 15 of the MDIO register 1.0 w|
7. The TC shall wait till the I@T MDIO register bit 15 of the MDIO register 1.0 is

8. The TC shall measurg RMS jitter ¢; of the crossing events of the optical sign
by the oscilloscope over an interval of 2 ms + 10 %. The unjittered cloc
is obtained following the procedure specified in ISO/IEC/IEEE 89
Amd 9:2018/115.6.4.9 4).

hlue for the

the current

ister 3.518

equal to 0,.

hl captured
k reference
02-3:2017/

Iterations

Perform iterations with test case conditions T and U as specified in Table 14.

Expected
rei)onse

RMS jitter(t,)obtained in step 8 measurement is in the range for RHC specified i
ISO/IEC/IE]%E 8802-3:2017/Amd 9:2018 Table 115-8.

=]

Re‘narks

N/A

Table 33 specifies the.device-level physical layer conformance test case 1.DTC_19_ER for me3d
trapsmitter opticalparameters.

Table 33 — 1.DTC_19_ER — Optical IUT transmitter measurements

suring IUT

Item

Content

Tl

1. DT C 10 1D

Nu llbcl

TICIC

TUOTGC_TJ_LIX

OpticaHUFtransmitterERat P2
UlJI'l\' CIl &

Purpose

This test case determines the IUT ER at TP2 and checks that it is in the expecte

d range.

Reference

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.3 and Table 115-8.

Prerequisites

IUT shall provide access to the interfaces specified in 8.2.1.

AOP shall be previously calculated by using 1.DTC_13_AOP and the resulting voltage level

in the oscilloscope shall be stored in AOP, ) age-

Oscilloscope used for the set-up specified in 9.4 shall have a minimum bandwidth of

812,5 MHz (-3 dB cut-off frequency).

Set-up

9.4 - Device-level physical layer conformance test set-up 3.
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Table 33 (continued)

Item

Content

Number - Title

1.DTC_19_ER — Optical IUT transmitter ER at TP2

Step

1. The TC shall set climatic chamber temperature T to the corresponding value for
current iteration.

2. The TCshall set IUT power supply voltage U to the corresponding value for the current

iteration.

3. The TC shall power up the IUT.

the

4. The TC shall wait 100 ms.

5.  The UT shall write the IUT MDIO register bit 15 to bit 13 of the MDIO register 3.
with 011,.

6. The UT shall write the IUT MDIO register bit 15 of the MDIO register 1.0 with 1,.

b18

7. The TC shall wait till the IUT MDIO register bit 15 of the MDIO register 1.0 is equal td 0,.
8. The TC shall measure the voltage level in the oscilloscope ‘@ver a 2-ns window centfred
15 ns after the rising-edge crossing AOP, | ,ge-
9. The TC shall calculate the optical power in mW. Steré it in P;.
10. The TC shall measure the voltage level in the os¢illoscope over a 2-ns window centfred
15 ns after the falling-edge crossing AOP, goze:
11. The TC shall calculate the optical powerid mW. Store it in P,,.
!
12. The TC shall calculate the extinction ratio ER as ER=10xlog, P_ .
0
Iterations Perform iterations with test caseconditions T and U as specified in Table 14.
Expected ER obtained in step 12 measurement is in the range for RHC specified in
response ISO/IEC/IEEE 8802-3:201Z/Amd 9:2018 Table 115-8.
Remarks N/A
Table 34 specifies the device-level physical layer conformance test case 1.DTC_20_rise_fall_timeg for
measuring|IUT transmitter optical'parameters.
T]ible 34 — 1.DTC-20_rise_fall_times — Optical IUT transmitter measurements
Iteth Content
Number - Title 1/DTC_20_rise_fall_times — Optical IUT transmitter rise and fall times at TP2
Purpose This test case determines the IUT rise and fall times at TP2 and checks that they are infthe
expected range.
Reference [SO/TEC/TEEE 8802-3:2017/Amd 9:2018, 115.6.4.4 and Table 115-8.
Prerequisites IUT shall provide access to the interfaces specified in 8.2.1.
AOP measurement using the set-up in 9.4 shall be calibrated with a large area photodetec-
tor able to couple all the output optical power from the POF, as specified in the reference.
Set-up 9.4 - Device-level physical layer conformance test set-up 3.
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Table 34 (continued)

Item

Content

Number - Title

1.DTC_20_rise_fall_times — Optical IUT transmitter rise and fall times at TP2

Step 1. The TC shall set climatic chamber temperature T to the corresponding value for the
current iteration.

2. The TCshall set IUT power supply voltage U to the corresponding value for the current
iteration.

3. The TC shall power up the IUT.

4. The TC shall wait 100 ms.

5.  The UT shall write the IUT MDIO register bit 15 to bit 13 of the MDIO register 3.518
with 011,.

6. The UT shall write the IUT MDIO register bit 15 of the MDIQ register 1.0 wjith 1,.

7. The TC shall wait till the IUT MDIO register bit 15 of the MDIO register 1.0 isfequal to 0,.

8. The TC shall measure the voltage level in the oscillescope over a 2-ns window centred
15 ns after the rising-edge crossing AOPj¢,ge-

9. The TC shall calculate the optical power in.iW. Store it in P;.

10. The TC shall measure the voltage level in the oscilloscope over a 2-ns window centred
15 ns after the falling-edge crossing AOP, g

11. The TC shall calculate the opticalpower in mW. Store it in Py,

12. The TC shall calculate thelrise time ¢t. as the time taken for the optical signal to
transition from value (0,4 P; + 0,9 x P;) to value (0,1 x P, + 0,9 x P,) and|stay above
the second value.

13. The TC shall calculate the fall time ¢; as the time taken for the optical signal to
transition fremwvalue (0,1 x Py + 0,9 x P;) to value (0,1 x P; + 0,9 x P;) and|stay below
the second value.

Iterations Perform iterations with test case conditions T and U as specified in Table 14.

Expected Rise time trand fall time t; obtained in steps 12 and 13 measurement are below|the
re*onse maximu values for RHC specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018 Table 115-8.
Reinarks N/A

Table 35 specifies.the device-level physical layer conformance test case 1.DTC_21_RIN for |measuring

[UT|transmitter'optical parameters.

Table 35 — 1.DTC_21_RIN — Optical IUT transmitter measurements

Item Content
Number - Title 1.DTC_21_RIN — Optical IUT transmitter RIN at TP2
Purpose This test case determines the [UT RIN at TP2 and checks that it is in the expected range.
Reference ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.10 and Table 115-8.
Prerequisites IUT shall provide access to the interfaces specified in 8.2.1.
Set-up 9.4 - Device-level physical layer conformance test set-up 3.
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