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Foreword

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.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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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

Eth
diff

ernet applications. In road vehicles, Ethernet networks are used for different purpose
erent bit-rates. Currently, the ISO 21111 series specifies the 1-Gbit/s optical and

b requiring
100-Mbit/s

eledtrical physical layer.
The ISO 21111 series contains requirement specifications and test methods relatéd to th¢ in-vehicle
Ethprnet. This includes requirement specifications for physical layer entity (e.g. connectors, physical

layg
Sys
test

Safé
are

Thd
Intd

ISO
the
the

ISO
red
syn|

Thi
1-G
cony

ISO
veh

ISO
sys
the
con
req

chronized link sleep functionalities,independent from physical media and bit rate.

r implementations) providers, device (e.g. electronic control units, gateway units) sup

ing and for interoperability testing.

out of the scope of the ISO 21111 series.

structure of the specifications given in the ISO 2111¥ series complies with the Opg
rconnection (OSI) reference model specified in ISO/IEC7498-1[1] and ISO/IEC 10731[2],

21111-1 defines the terms which are used in this\series of standards and provides an d
standards for in-vehicle Ethernet including the complementary relations to ISO/IEC/IE
document structure, type of physical entities; in-vehicle Ethernet specific functionalities

21111-2 specifies the interface betwéen reconciliation sublayer and physical entity
iced gigabit media independent interface (RGMII), and the common physical entity w

5 document specifies supplemental requirements to a physical layer capable of tr
bit/s over plastic optical fibre compliant with ISO/IEC/IEEE 8802-3, with specific apy

21111-4 specifies the‘optical components requirements and test methods for 1-Gbit/s
icle Ethernet.

21111-5 spécifies, for 1-Gbit/s optical in-vehicle Ethernet, requirements on the physi
em level, requirements on the interoperability test set-ups, the interoperability test plan
requirements for the physical layer at system level, requirements on the device-level ph
formance test set-ups, and device-level physical layer conformance test plan that cheg
1irements for the OSI physical layer that are relevant for device vendors.

munications inside road vehicles, and a test plan for physical entity conformance testing.

pliers, and

em (e.g. network systems) designers. Additionally, there are test methods'specified for conformance

ty (electrical safety, protection, fire, etc.) and electromagneticycompatibility (EMC) requirements

n Systems

verview of
EE 8802-3,
and so on.

¢ including
hke-up and

Aansmitting
lication to

optical in-

fal layer at
hat checks
ysical layer
ks a set of

[SO 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.

I |
| 1SO/IEC 10}31 | | :
| I

| |
: 4 : : ISO 21111-10 Application to network layer requirements and test-plans :
| [ ostlayeys || 1 |
| 37| [ : |

I

| |

i | 8 |
=

I I = |

: 4 I : ‘é ISO 21111-9 Data link layer requirements and conformance test plan |
| =)

I |
| ostlayer 2| 11 [ 8 | ISO/IEC/IEEE 88022 |
i | Datalink : : = :
I I S

]| = / |
: ;/ : | = |

| =] |
| | = 5 T -

I/ N | : é ISO 21111-2 Common physical entity requirements :
| I

I |
| I ISO/IEC/IEEE 8802-3 |
I - |
I L] = |
' O ~ |
| | | s |
' L] = !
! Iy Q ISO 21111-3 Optical ISO 21111-5 Optical 1- ISO 21111-6 Electrical 1SO 21111-7 Electricgl | |
: I 1-Gbit/s physical entity)| Gbit/s physical layer 100-Mbit/s physical 100-Mbit/s physica I
1 | OSI laved 1 A requirements and system requirements entity requirements layer system |
| y Pyl - conformance test plan and test plans and conformance test requirements and tegt | |
| Physicall : I ;‘ plan plans |

|

| I : e 1SO/IEC/IEEE 1SO/IEC/IEEE 1SO/IEC/IEEE |

: N 8802-3/Amd-9 8802-3/Amd 1 8802-3/Amd 1 |
I

1| «© |
| L= \/\ \/\ \—/\ \/\\ |
| ! |
| I I1SO-21111-4 General requirements and test ISO 21111-8 Electrical 100-Mbit/s Ethernet |
: : | méthods of optical gigabit Ethernet components transmission media, components and tests I

I |
'\ K 0 2 —H
I L 4 I_ ___________________________________________________ — _!

Fijgure-1.— In-vehicle Ethernet document reference according to the OSI model
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Road vehicles — In-vehicle Ethernet —

Part 3:
Optical 1-Gbit/s physical entity requirements and
conformance test plan

1

Thi
1G

appllication to communications inside road vehicles.

Add
ass

ISO
doc

The
The
fun
staf

Thd
the

The

Scope

5 document provides supplemental specifications to a physical layer capable of tr
hit/s over plastic optical fibre compliant with ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, w

itionally, there is a test plan specified for conformance testing. The(test plan includes tg
ire compliance of an IUT with the functionality specified in this dociment.

IEC/IEEE 8802-3:2017/Amd 9:2018 is considered indispensable for the applicati
Lment.

supplemental specifications include wake-up and ‘synchronised link sleep fu
specification includes the sublayers, service interfaces, and state diagrams that s

ement (PICS).

requirements specified in I[SO/IEC/IEEE 8802-3:2017/Amd 9:2018 and in this document
complete PICS that specifies the GEPOF physical entity functionality.

optical component requirements. and test methods for optical 1-Gbit/s transmission o

ansmitting
ith specific

st cases to

bn of this

hctionality.
ipport the

Ctionality. The supplemental specifications are collected in protocol implementation conformance

constitute

[ in-vehicle

Ethprnet are not within the scope of this document.

2 [Normative references

The following documents)dre referred to in the text in such a way that some or all of thpir content
conktitutes requirements of this document. For dated references, only the edition cited gpplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.
1S0{21111-1Y), Rdad vehicle — In-vehicle Ethernet — Part 1: General information and definitionk
1SO[21111=2%=2), Road vehicles — In-vehicle Ethernet — Part 2: Common medium-independeft interface
spetifications

ISO IEC/IEEE 5862 32017, Illj[ul Hration tcu:’ulul,ug_y TC[’CLUIlllllull;butl’ullo uud l'll_I[Ul mration eXChange

between systems — Local and metropolitan area networks — Specific requirements — Part 3: Standard
for Ethernet

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Physical layer specifications and management parameters for

100

0 Mb/s operation over plastic optical fiber

1
2)

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

s and definitions

For the purposes of this document, the terms and definitions in ISO/IEC/IEEE 8802-3, ISO 21111-1 and
the following apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

ISO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at http://www.electropedia.org/

31
neighbour
two or mot

3.2
GEPOF lin
two GEPO}

3.3
IEEE 802.3
physical la

GEPOF entities
e GEPOF entities embedded in the same device

K partners
entities connected bi-directionally through POF

bbv physical layer
er compliant with 1000BASE-RHC

Note 1 to entry: 1000BASE-RHC is specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 1.4.26c.

3.4
symbol

smallest ufit of data transmission on the medium

Note 1 to e
Amd 9:2018

3.5
transmit h

try: Symbols are specified in ISO/IEC/IEEE 8802+3;2017, 1.4.393 and in ISO/IEC/IEEE 8802-3:2
115.2.

lock

sequence

a fixed number of symbols (3.4)-that encodes data from MAC layer and control informat

I
Note 1 to enftry: The transmit block is specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.1.

3.6
transmit k
instrumen

3.7
transmit k
instrumen

3.8

lock generator
f that transmits and generates a transmit block (3.5) with controlled content

lock analyser
F that receives a transmit block (3.5) and processes the information contained in it

payload d

ta sub-block

partofat

nsmitblock ('2 ':) thatencodes data from MAC ]:\ynr

Note 1 to entry: The payload data sub-block is specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.1.

4 Abbreviated terms

ACK
AOP
BCH
BER

acknowledgement
average optical power
Bose, Ray-Chaudhuri, Hocquenghem

bit error rate

17/

on
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CID company identifier

CRC cyclic check redundancy

EEE energy-efficient Ethernet

ER extinction ratio

FFME fast forward management entity

GEPOF gigabit Ethernet over plastic optical fibre
GMII gigabit media independent interface

IUT] implementation under test

LPI low power idle

LSB least significant bit

LT lower tester

MACL medium access control

MD medium dependent interface

MD]|O management data input/output

MSB most significant bit

OAM operations, administration, and\unaintenance
OAMPDU OAM protocol data unit

PCS physical coding sublayer

PHI) physical header.data

PHS physical header sub-frame

PICH protocotimplementation conformance statement
PMA physical medium attachment

PMD physical medium dependent

POR plastic optical fibre

RIN reference-inputneise

RX receiver

TX transmitter

UT upper tester

WUSME wake-up and synchronised link sleep management entity

© IS0 2020 - All rights reserved
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5 Wake-up and synchronised link sleep functionality

5.1 General

Figure 2 shows the functional block diagram of the GEPOF entity.

PHY service
interface

Conciliation

Neighbour
PHY service
interface

Figure 2 — GEPOF entity functional block diagram

WUSME sublayer shall communicate with the MAC layer over the PHY service interface specified in 5.2
and in ISO 21111-2:—, 6.8.

4 © IS0 2020 - All rights reserved
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WUSME sublayer shall contain wake-up and synchronised link sleep algorithms as specified in
ISO 21111-2:—, 6.4 and 6.5. This specification includes exchange of events that shall be encoded by
using message exchange over the 1000BASE-H OAM channel specified in ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018, 115.9 and the state diagrams specified in 5.7.

WUSME sublayer shall communicate with the conciliation sublayer over the conciliation service
interface specified in 5.2.

WUSME sublayer shall communicate with FFME sublayer over the FFME service interface specified in 5.5.

FFME sublayer shall behave as the state diagram that controls the power state of the GEPOF entity

spefilied I 5.0 and ISV Z1111-4:1—, 6.4.

FFME shall communicate with another FFME located inside neighbour GEPOF entity over the
PHY service interface specified in 5.3 and in ISO 21111-2:—, 6.9.

FFME shall communicate with the IEEE 802.3bv physical layer over the 802-3bv servic
spefified in 5.6.

Th

congiliation service primitives into transactions over MDIO registers,

conciliation sublayer shall include the functions described in 599 that translate ¢

neighbour

b interface

ach of the

Bit naming and MDIO register numbering are specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,

Cla

The
ISO

Thd
levd

Staf

5.2

The
ISO

Figlire 3 shows the service ‘primitives of the PHY service interface and the relationship with

ent

se 45. CID is specified in ISO/IEC/IEEE 8802-A:2015, 1.4.162¢

high logic level and low logic level for <the MDIO registers are sp
IEC/IEEE 8802-3:2017, 22.4.

value of the service primitive parameters follows a positive logic. TRUE corresponds to
1 and FALSE corresponds to a low logic level.

e diagrams in this document follow the notation specified in ISO/IEC/IEEE 8802-3:2017,

PHY service interface for a GEPOF entity

following specifies the mandatory service primitives of the PHY service interface 4
21111-2 that are required by:a GEPOF entity.

ty sublayers.

pcified in
h high logic
1.2.

IS given in

the GEPOF
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PHY_2 PHY_4 PHY_6
PHY_1 PHY_3 PHY_5

Conciliation

Neighbour
PHY service
interface

Key
PHY service interface

PHY_1: PHY_LinkSleep.request
PHY_2: PHY_LinkSleep.indication
PHY_3: PHY_WakeUp.request

PHY_4: PHY_WakeUp.indication
PHY_5: PHY_ConfigSleepReject.request
PHY_6: PHY_SleepStatus.indication

Figure 3 — PHY service interface
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The PHY service interface comprises the following service primitives:

PHY_LinkSleep.request (see ISO 21111-2:—, 6.8.1);
PHY_LinkSleep.indication (see ISO 21111-2:—, 6.8.2);
PHY_WakeUp.request (see ISO 21111-2:—, 6.8.3);
PHY_WakeUp.indication (see ISO 21111-2:—, 6.8.4);
PHY_ConfigSleepReject.request (see ISO 21111-2:—, 6.8.5);

5.3

The
give

Figlire 4 shows the service primitives of the neighbour PHY service interface and the relatio

the

PHY_SleepStatus.indication (see ISO 21111-2:—, 6.8.6).

Neighbour PHY service interface for a GEPOF entity

following specifies the mandatory service primitives of the neighbour PHY service i
nin ISO 21111-2 that are required by a GEPOF entity.

GEPOF entity sublayers.

hterface as

nship with
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PHY service
interface

Conciliation

NPHY_1

NPHY_2

Neigbour PHY service interface
NPHY_1: PHY_WakeUpForward.request
NPHY_2: PHY_WakeUpForward.indication

Figure 4 — Neighbour PHY service interface

The neighbour PHY service interface comprises the following service primitives:
— NPHY_WakeUpForward.request (see ISO 21111-2:—, 6.9.1);
— NPHY_WakeUpForward.indication (see ISO 21111-2:—, 6.9.2).
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5.4 Conciliation service interface

5.4.1 General

The following specifies the service primitives provided by the conciliation sublayer to the WUSME
sublayer. Figure 5 shows the service primitives of the conciliation service interface and the relationship
with the GEPOF entity sublayers.
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PHY service
interface

Conciliation

Neighbour
PHY service
interface

Conciliation service interface

CON_1: CON_WakeUpSleepPacket.request
CON_2: CON_WakeUpSleepPacket.indication
CON_3: CON_WakeUpSleepPacketACK.indication
CON_4: CON_SignalDetected.indication

CON_5: CON_OAMActive.indication

Figure 5 — Conciliation service interface
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The conciliation service interface comprises the following service primitives:
— CON_WakeUpSleepPacket.request (see 5.4.2);

— CON_WakeUpSleepPacket.indication (see 5.4.3);

— CON_WakeUpSleepPacketACK.indication (see 5.4.4);

— CON_SignalDetected.indication (see 5.4.5);

— CON_OAMActive.indication (see 5.4.6).

5.4]2 CON_WakeUpSleepPacket.request

Thip service primitive is used to request to send a synchronised link sleep or wake-up'event 4s specified
in I$0 21111-2.

Table 1 specifies CON_WakeUpSleepPacket.request.

Table 1 — Specification of CON_WakeUpSleepPacket.request

Item Description

Serhantic CON_WakeUpSleepPacket.request(c45_wu_sleep_pkH

Parfameters The c45_wu_sleep_pkt parameter shall have onepfithe following values:
— SLEEP;

— SLEEP_ACK;
— NO_SLEEP;
— WAKE_UP.

Genjeration CON_WakeUpSleepPacket.réguest shall be generated when the wu_sleep_pkt (sefe Table 10)
variable is assigned to a-value in the state diagram of Figure 8 or Figure 9. The yalue of the
wu_sleep_pkt variable'shall be copied to the c45_wu_sleep_pkt parameter.

Eff¢ct of receipt |A sequence of transactions over the IEEE 802.3bv physical layer registers depenfling on the
c45_wu_sleep_pktvalue shall be performed as described in 5.9.4.

5.4/]3 CON_WakeUpSleepPacket.indication

Thip service primitiyeris‘used to indicate the reception of a synchronised link sleep or wake-hip event as
spefified in ISO 21111-2.

Table 2 specifies*CON_WakeUpSleepPacket.indication.

Table 2 — Specification of CON_WakeUpSleepPacket.indication

Kem necrripﬁnn

Semantic CON_WakeUpSleepPacket.indication(wu_sleep_pkt_remote)

Parameters The wu_sleep_pkt_remote parameter shall have one of the following values:
— SLEEP;
— SLEEP_ACK;
— NO_SLEEP;
— WAKE_UP.

Generation CON_WakeUpSleepPacket.indication shall be generated when the conciliation sublayer re-
ceives a synchronised link sleep or wake-up packet (see 5.9.5).
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Table 2 (continued)

Item

Description

Effect of receipt

The parameter wu_sleep_pkt_remote shall be copied to the WUSME variable wu_sleep_pkt_
ind (see Table 10).

5.4.4 CON_WakeUpSleepPacketACK.indication

This service primitive is used to indicate the reception of an ACK of a previously sent synchronised link
sleep or wake-up event from the IEEE 802.3bv physical layer.

Table 3 spdcifies CON_WakeUpSleepPacketACK.indication.

Table 3 — Specification of CON_WakeUpSleepPacketACK.indication

Item Description
Semantic CON_WakeUpSleepPacketACK.indication (void)
Parameters None
Generation CON_WakeUpSleepPacketACK.indication shall be generated when thetransmission of a syp-

chronised link sleep or wake-up event is acknowledged (see 5.9¢%6):

Effect of refeipt

The variable wu_sleep_ack_ind (see Table 10) of WUSME sublayer (see 5.7.3.1) shall be se
to TRUE.

[

5.4.5 CON_SignalDetected.indication

This servid
in ISO/IEC

Table 4 spe

e primitive is used to indicate the change in the sontent of the MDIO register 1.10.0 speci
IEEE 8802-3:2017/Amd 9:2018, Table 115-18.

cifies CON_SignalDetected.indication.

Table 4 — Specification ef CON_SignalDetected.indication

fied

Item Description

Semantic CON_SignalDetected.indication (signal_detect_reg)

Parameter The signal_detect_reg-parameter shall have one of the following values:

— TRUE: the MDIO register 1.10.0 specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Tqble
115-18 ofthe 1EEE 802.3bv physical layer is set to 1,;

— FALSEythe MDIO register 1.10.0 specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2(18,
Table-115-18 of the IEEE 802.3bv physical layer is set to 0,.

Generation CON>SignalDetected.indication shall be generated by the conciliation sublayer when the MPIO
register 1.10.0 specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Table 115-18 of the IEEE
802.3bv physical layer changes its value.

Effect of re The parameter signal_detect_reg shall be copied to the WUSME variable signal_detect_reg (see
Table 11J.

5.4.6 CON_OAMActive.indication

This service primitive is used to indicate the change in the content of the MDIO register 3.519.13
specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 45.2.3.47d.3 when the MDIO register 3.518.1
specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 45.2.3.47c.3 is set to 1,.

Table 5 specifies CON_OAMActive.indication.

12
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Table 5 — Specification of CON_OAMActive.indication

Item Description
Semantic CON_OAMActive.indication (oam_ch_active)
Parameters The oam_ch_active parameter shall have one of the following values:

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 45.2.3.47c.3 and 45.2.3.47d are set to 1,;

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 45.2.3.47c.3 and 45.2.3.47d is set to 0,.

— TRUE: the MDIO registers 3.518.1, 3.519.1, 3.519.3 and 3.519.10 specified in

— FALSE: any of the MDIO registers 3.518.1, 3.519.1, 3.519.3 and 3.519.10 specified in

Gerferation CON_UAMACtive.Indication snall be generated Dy the conciliation sublayer when thg content of
the MDIO register 3.519.10 specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2048,45.2.3.47d.6
changes its value and the MDIO register 3.518.1 specified in ISO/IEC/IEEE-8802-3:2017/Amd

9:2018, 45.2.3.47c.3 is set to 1,.

Effe¢ct of The parameter oam_ch_active shall be copied to the WUSME variable oamxch”active (s¢e Table 10).
recpipt
5.5 FFME service interface

5.5]1 General

The

the[WUSME. Figure 6 shows the service primitives of the FEME service interface and the r
with the GEPOF entity sublayers.

following subclauses specify the service primitives provided by the FFME sublayer connected to

© IS0 2020 - All rights reserved
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PHY service
interface

Conciliation

Neighbour
PHY service
interface

FFME service interface

FFME_1: FFME_PowerDownStatus.request
FFME_2: FFME_PowerDownStatus.indication
FFME_3: FFME_WakeUp.indication

Figure 6 — FFME service interface

The FFME service interface comprises the following service primitives:

— FFME_PowerDownStatus.request (see 5.5.2);
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FFME_PowerDownStatus.indication (see 5.5.3);

FFME_WakeUp.indication (see 5.5.4).

5.5.2 FFME_PowerDownStatus.request

This service primitive is used to request to the IEEE 802.3bv physical layer to enter or to leave the
power-down state as specified in ISO/IEC/IEEE 8802-3:2017, 22.2.4.1.5.

Table 6 specifies FFME_PowerDownStatus.request.

Table 6 — Specification of FFME_PowerDownStatus.request

Item Description

Semantic FFME_PowerDownStatus.request (ffme_pd_status)

Parfameters The ffme_pd_status parameter shall have one of the following values:

— TRUE: the WUSME sublayer requests to the IEEE 802.3bv physical layer to enfter into the
power-down state;

— FALSE: the WUSME sublayer requests to the IEEE*802.3bv physical layer tp leave the
power-down state.

Gerjeration FFME_PowerDownStatus.request shall be generated when set_phy_pd_status (sge Table 11)
variable is assigned to a value as performed, for example in state diagram of Figure 9. The value
of the set_phy_pd_status variable shall be copied-to the ffme_pd_status parameter

Effect of A transition in the FFME state diagram may/be performed as described in Figure 1p.

recpipt

5.5{3 FFME_PowerDownStatus.indication

Thip service primitive is used to indicate if the FFME state diagram is in the Normal power s

Table 7 specifies FFME_PowerDownStatus.indication.

Table 7 — Specification of FFME_PowerDownStatus.indication

tate or not.

Item Description

Serhantic FFME_PowerDownStatus.indication (pd_status)

Parfameters The pd_status parameter shall have one of the two values:
—<\TRUE: the FFME state diagram is not in the Normal power state;
- FALSE: the FFME state diagram is in the Normal power state.

Gerjeration FFME_PowerDownStatus.indication shall be generated when a transition occurs| from or to
the Normal power state in the FFME state diagram (see Figure 10). The value of the pd_status
variable (see Table 13) of the state diagram shall be copied to the pd_status paramgter.

Eff Lt Uf A tl allbitiull ill UIIT Uf t}lc ‘VAV,USrVI{E btatc dlasl alllS llla_y 1IJC }JCI fUl lllCd adsS DPCLlfiCd ill Flgure 8 Or

receipt Figure 9.

5.5.4 FFME_WakeUp.indication

This service primitive is used to indicate an assignation to TRUE of the ffme_wu_ind_gen variable of the
FFME power state diagram (see Figure 10).

Table 8 specifies FFME_WakeUp.indication.

© IS0 2020 - All rights reserved

15


https://standardsiso.com/api/?name=50a0efa7c1c6302980e4af824774cb6e

ISO 21111-

3:2020(E)

Table 8 — Specification of FFME_WakeUp.indication

Item Description
Semantic FFME_WakeUp.indication (void)
Parameters None
Generation FFME_WakeUp.indication shall be generated when ffme_wu_ind_gen variable is assigned to a
TRUE value in the FFME state diagram (see Figure 10).
Effect of A transition in one of the WUSME state diagrams may be performed as specified in Figure 8 or
receipt Figure 9.

5.6 80213bv service interface

5.6.1 General

The followjing specifies the service primitives provided by the IEEE 802.3bv physicdhlayer and ysed
by the FFME sublayer. Figure 7 shows the service primitives of the 802-3bv servic¢e interface and|the

relationshi

with the GEPOF entity sublayers.

16
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Neig
PHY
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rhbour
service
Irface

802-3bv service interface
802-3bv_1: 802-3bv_PowerDownStatus.request
802-3bv_2: 802-3bv_RXDETECT.indication

Figure 7 — 802-3bv service interface

The 802-3bv service interface comprises the following service primitives:
— 802-3bv_PowerDownStatus.request (see 5.6.2);
— 802-3bv_RXDETECT.indication (see 5.6.3).

© IS0 2020 - All rights reserved
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5.6.2 802-3bv_PowerDownStatus.request

This service primitive is used to request a write operation in the MDIO register 1.0.11 specified in
ISO/IEC/IEEE 8802-3:2017, 45.2.1.1.2 with the value defined by its parameter 802-3bv_pd_status.

Table 9 specifies 802-3bv_PowerDownStatus.request.

Table 9 — Specification of 802-3bv_PowerDownStatus.request

Item Description
Semantic 802-3hv_PowerDownStatus request (802-3hv pd_status)
Parameter; The 802-3bv_pd_status parameter shall have one of the following values:

— TRUE: the value to be written into the MDIO register 1.0.11 spegified| in
ISO/IEC/IEEE 8802-3:2017, 45.2.1.1.2 is equal to 1,;

— FALSE: the value to be written into the MDIO register 1.0A1" specified| in
ISO/IEC/IEEE 8802-3:2017, 45.2.1.1.2 is equal to 0,.

Generation 802-3bv_PowerDownStatus.request shall be generated when pd_status variable (see Table|13)
is assigned to a value in the FFME state diagram (see Figure 10).. The value of the pd_stqtus
variable shall be copied to the 802-3bv_pd_status.

Effect of A write operation in the MDIO register 1.0.11 specified if))ISO/IEC/IEEE 8802-3:2(17,
receipt 45.2.1.1.2 of the IEEE 802.3bv physical layer shall be perforiwed with the value specified in|the
802-3bv_pd_status parameter.

5.6.3 80)2-3bv_RXDETECT.indication

This servide primitive is the same as PMD_RXDETECT.indication specified in ISO/IEC/IEEE 8802-3:2(017/
Amd 9:201B, 115.6.1.5.

5.7 WUSME Sublayer

5.7.1 General

WUSME syblayer shall transit between'the states shown in the state diagram specified in 5.7.2.2 and
5.7.3.2.

WUSME supplayer shall generatethe PHY_SleepStatus.indication service primitive as specified in 5.44.

5.7.2 WUSME wake-up-functionality

The WUSME wake-up\functionality shall perform the event exchange between the GEPOF entity andl its
link partndr for the 'wake-up algorithm specified in ISO 21111-2.

The WUSME wiake-up functionality shall comply with the state diagram of Figure 8, and the assodjiate
state diagrpnivariables specified in 5.7.2.1.

5.7.2.1 WUSME wake-up state diagram variables

Table 10 specifies the WUSME wake-up state diagram variables.
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Table 10 — WUSME wake-up state diagram variables

Variable Associated action Value Specification
wu_req This variable reports the reception of a| TRUE APHY WakeUp.requestis received
PHY_WakeUp.request service primitive and the wu_req variable shall be
(see ISO 21111-2:—, 6.8.3). set to TRUE.

FALSE A PHY_WakeUp.request is not re-
ceived and the wu_req variable shall
be set to FALSE.

wu_ind When this variable is assigned to TRUE, | TRUE A PHY_WakeUp.indication shall be
t‘uc ‘VAV’US}\‘:{E DUL}C{)’CI scu.cx atco.a PII‘I’_ sCllCl atcd.
WakeUp.lndlcat.lon service primitive pay sg A PHY_WakeUp.indication shall not
(seeISO 21111-2:—, 6.8.4). be generated.

wu| sleep_pkt When this variable is assigned to a value, | SLEEP The packet spesified in the synchro-
such value is copied into the parameter nised link sleép algorithin requested
c45_wu_sleep_pkt of CON_WakeUpSleep- to be sent'shall be of type SLEEP.
Packet.request ?%hiWUSII/IE sgblaﬁ/er SLEEP_ACK Thepacket specified in the synchro-
generates a (,:O -wva (?UpS eeg acket. nisedlink sleep algorithin requested
request service primitive (see 5.4.2). toBe sent shall be of type[SLEEP_ACK.

NO_SLEEP The packet specified in the synchro-
nised link sleep algorithin requested
to be sentshall be of typ¢ NO_SLEEP.

WAKEUP The packet specified in lte synchro-
nised link sleep algorithin requested
to be sentshall be of typg WAKE_UP.

wul sleep_ack_ind | This variable reports the reception of‘aTRUE A CON_WakeUpSleeplfacketACK.
CON_WakeUpSleepPacketACK.indication indication is received ahd the vari-
service primitive (see 5.4.4). able WU_sleep_ack_ind|shall be set

to TRUE.

FALSE A CON_WakeUpSleepRFacketACK.
indication is not receiyed and the
variable wu_sleep_ack Jind shall be
set to FALSE.

ffmle_wu_ind This variable reports the reception and | TRUE A FFME_WakeUp.indidation is re-
presence ofan FFME_WakeUp.indication ceived and and the vaijiable ffme_
service primitive (see 5.5.4). wu_ind shall be set to TRUE.

FALSE AFFME_WakeUp.indicatjon is not re-
ceived and the variable ffme_wu_ind
shall be set to FALSE.

oarh_ch_active. {This variable stores the value of the| TRUE The value of the oam_clj_active pa-
oam_ch_active parameter of the last rameter of the lastreceived CON_OA-
received CON_OAMActive.indication MActive.indication service primitive
service primitive (see 5.4.6). is TRUE and the variablefoam_ch_ac-
tive shall be set to TRUE.

FALSE Thevatueof theoam_ch_active pa-
rameter of the last received CON_OA-
MActive.indication service primitive
is FALSE and the variable oam_ch_ac-
tive shall be set to FALSE.
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Table 10 (continued)

Variable

Associated action

Value

Specification

wu_sleep_pkt_ind

This variable reports the value of the
parameter wu_sleep_pkt_remote of a
received CON_WakeUpSleepPacket.in-
dication service primitive. Otherwise,
the variable is set to FALSE (see 5.4.3).

SLEEP

A CON_WakeUpSleepPacket.indica-
tion service primitive is received
and the parameter wu_sleep_pkt_re-
mote is equal to SLEEP. Then the
variable wu_sleep_pkt_ind shall
be set to SLEEP.

SLEEP_ACK

A CON_WakeUpSleepPacket.indica-
tion service primitive is received and

the parameter wu_sleep_pkt_renjote
is equal to SLEEP_ACK. Then [the
variable wu_sleep_pkt_ind-shalll be
set to SLEEP_ACK.

NO_SLEEP

A CON_WakeUpSleepPacket.indfca-
tion service primitive isreceived pnd
the parameterwu_sleep_pkt_renjote
is equal to-NO/SLEEP. Then the yar-
iable wu ssleep_pkt_ind shall bgset
to NONSEEEP.

WAKE_UP

tion service primitive is received pnd
the parameter wu_sleep_pkt_renjote
is equal to WAKE_UP. Then the yar-
iable wu_sleep_pkt_ind shall bgset
to WAKE_UP.

A CON_WakeUpSleepPacket.iniFa-

FALSE

A CON_WakeUpSleepPacket.indfca-
tion service primitive is not receiyed.

5.7.2.2
WUSME w

20

WUSME wake-up state diagram

hke-up functionality shall comply with the WUSME wake-up state diagram in Figure 8.
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WAIT_EVENTS

A

(oam_ch_active == ITRUEJ AND (oam_ch_active == TRUEJ AND
(wu_req == TRUE) (wu_sleep_pkt_ind == WAKE_UP)

ffme_wu_ind == TRUE

A 4 A A 4

LOCAL_TX_OAM_ACTIVE_WUP LOCAL_TX_FFME_WUP REMOTE_TX_OAM_ACTIVE_WUP
wu_sleep_pkt <= WAKE_UP wu_ind <= TRUE wu ind <= TRUE
UTC

v
LPCAL_WAIT_OAM_ACTIVE_WUP_ACK

wu_sleep_ack_ind == TRUE UTe UTC
\ 4

DCAL_TX_OAM_ACTIVE_WUP_OK
wl_ind <= TRUE

[

UTC

Figure 8 — WUSME wake-up state diagram

5.713 'WUSME synchronised link sleep functionality

Thg WUSME synehronised link sleep functionality shall perform the event exchange between|the GEPOF
entjty and itslink partner for the synchronised link sleep algorithm specified in ISO 21111-2]—, 6.4.

Thg WUSME synchronised link sleep functionality shall comply with the synchronised link|sleep state
diagranmrin Figure 9, and the associate state diagram variables specified in 5.7.3.1.

5.7.3.1 WUSME synchronised link sleep state diagram variables

Table 11 specifies the WUSME synchronised link sleep state diagram variables not already specified in
Table 10.
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Table 11 — WUSME synchronised link sleep state diagram variables

Variable

Associated action

Value

Specification

sleep_reject

This variable stores the value of the mng_
sleep_reject parameter of the last received
PHY_ConfigSleepReject.request service
primitive (see ISO 21111-2:—, 6.8.5).

TRUE

The value of the mng_sleep_reject pa-
rameter of the last received PHY_Con-
figSleepReject.request service primitive
is TRUE. Then the variable sleep_reject
shall be set to TRUE.

FALSE

The value of the mng_sleep_reject pa-
rameter of the last received PHY_Con-
figSleepReject.request service primitive

is FALSE. Then the variable sleepcrefect
shall be set to FALSE.

set_phy_pd| status

When this variable is assigned to a value,
such value is copied into the parameter
ffme_pd_status of FFME_PowerDown-
Status.request and the WUSME sublayer
generates an FFME_PowerDownStatus.
request service primitive (see 5.5.2).

TRUE

The state diagram requests to the GEPOF
entity to go to the sleep power stpte.
An FFME_PowerDownStatus.reqyest
service primitive shall be generated.

FALSE

The state diagraim requests to the GEPOF
entity to go t0 the Normal power sthte.
An FFME_PowerDownStatus.reqyest
service primitive shall be generated.

link_sleep_puccess

When this variable is assigned to a value,
such value is copied into the parameter
link_sleep_success of PHY_LinkSleep.
indication and the WUSME sublayer gen-
eratesa PHY_LinkSleep.indication service
primitive (see ISO 21111-2:—, 6.8.2).

TRUE

Synchronised link sleep algorithrh is
sucgessful. APHY_LinkSleep.indication
service primitive shall be generated.

FALSE

Synchronised link sleep algorithm is
failed. APHY_LinkSleep.indication yer-
vice primitive shall be generated.

link_sleep_feq

This variable reports the reception of.a
PHY_LinkSleep.request (see 1SO 2113~
2:—, 6.8.1).

TRUE

A PHY_LinkSleep.request is receiyed
and the variable link_sleep _req shall
be set to TRUE.

FALSE

APHY_LinkSleep.requestis notreceived
and the variable link_sleep _req shall be
set to FALSE.

signal_detdct_reg

This variable stores thevalue of the sig-
nal_detect_reg parameter of the last
received CON_SignalDetected.indication
(see 5.4.5).

TRUE

The value of the signal_detect_reg|pa-
rameter of the last received CON_Sighal-
Detected.indication service primitive
is TRUE. Then, the variable signal |de-
tect_reg shall be set to TRUE.

FALSE

The value of the signal_detect_reg|pa-
rameter of the last received CON_Sighal-
Detected.indication service primitive
is FALSE. Then, the variable signal |de-
tect_reg shall be set to FALSE.

5.7.3.2

\IVUSME synchronised link sleep state diagram

WUSME synchronised link sleep functionality shall comply with the WUSME synchronised link sleep
state diagram in Figure 9.

NOTE

22

The WAIT_EVENTS state is the same as the one specified in Figure 8.
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set_phy_pd_status <= TRUE

UTC

!
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WAIT_EVENTS

link_sleep_success <= TRUE

(oam_ch_active == TRUE) AND
(wu_sleep_pkt_ind == SLEEP) AND
(sleep_reject == FALSE)

UTC

(oam_ch_active == TRUE) AND
(wu_sleep_pkt_ind == SLEEP) AND
(sleep_reject == TRUE)

wu_sleep_ack_ind == TRUE

signal_detect_reg == FALSE

LOCAL_WAIT_SD

(wu_sleep_ack_ind == TRUE)

(signal_detect_reg == FALSE) OR

5.7[4 PHY_SleepStatus.indication generation

(oam_ch_active == TRUE) AND
(wu_sleep_pkt_ind == FALSE) AND
(link_sleep_req == TRUE)
A A
REMOTE_TX_SLEEP LOCAL_TX_SLEEP REMOTE_TX_NO.SLEEP
wu_sleep_pkt <= SLEEP_ACK wu_sleep_pkt <= SLEEP wu_sleep_pkt <= NO_SLEEP
uTC uTC
A y
REMOTE_WAIT_ACK_SLEEP UTC REMOTE_WAIT_ACK_N{_SLEEP
wu_sleep_pkt_ind 2
== SLEEP_ACK LOCAL WAIT KN wu_sledp_ack_ind
== TRUE
wu_sleep_pkt_ind == NO_SLEEP
A
LOCAL WAIT_ACKSD  y sleep pkt ind == SLEEP SLEEP_DENY
M > link_sleep_success <= JALSE
Figure 9 — WUSME synchronised link sleep state diagram
WUSME sublayer shall generate a PHY: SleepStatus.indication (see ISO 21111-2:—, 6.8.6) when it
rec¢ives a FFME_PowerDownStatus.indication (see 5.5.3) or the variable power_off_entity thanges its

valye (see Table 13).

Thd

sleep_status parameter(of PHY_SleepStatus.indication shall be determined from the
parpmeter of FFME_PowerBewnStatus.indication in accordance to Table 12.

Table 12 = PHY_SleepStatus.indication sleep_status parameter determinatign

pd_status parameter
value

sleep_status parameter
value

FALSE

NORMAL

TRUE

SLEEP

pd_status

5.8 FFME sublayer

5.8.1 General

FFME sublayer shall transit between the states shown in the state diagram specified in 5.8.2.

5.8.2 FFME power state functionality

The FFME power state functionality shall perform the transitions between the power states specified
inISO 21111-2:—, 6.2.

The FFME power state functionality shall comply with the state diagram of Figure 10, and the associate
state diagram variables specified in 5.8.2.1.
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Sleep power state specified in ISO 21111-2:—, 6.2 is split in two FFME_power states: Prepare_sleep
and Deep_sleep. Normal power state specified in ISO 21111-2:—, 6.2 is mapped into FFME_power

state Normal.

5.8.2.1 FFME power state diagram variables

Table 13 specifies the FFME power state diagram variables.

Table 13 — FFME power state diagram variables

A - -
noaublated ac ElOli

Variahte

L Val
uv

C =g -
Ul.l\'\'lll\,&Heﬂ_

pd_status

When this variable is assigned to a
value, such value is copied into the
parameter pd_status of FFME_Power-
DownStatus.indication and the FFME
sublayer generates an FFME_Power-
DownStatus.indication service prim-

TRUE

The IEEE 802.3bv physical layer
power-down state. An EFME_P
erDownStatus.indication sery
primitive and an 802-3bv_Poy
DownStatus.request service pr
itive shall be generated.

sin
bW~
ice
rer-
im-

itive (see 5.5.3).

Additionally, the value of this varia-
ble is also copied into the parameter
802-3bv_pd_status of 802-3bv_Pow-
erDownStatus.request and the FFME
sublayer generates an 802-3bv_Power-
DownStatus.request service primitive
(see 5.6.2).

FALSE

The IEEE 8023bv physical laye
notin power-down state. An FF]|
PowerDownStatus.indication ser
printitive and an 802-3bv_Poy
DownStatus.request service prf
itive shall be generated.

ris
VE_
ice
Fer-
im-

power_off_gntity

This variable changes when the power
supply connected to the GEPOF entity
goes to or from power off mode as
specified in [SO 21111-2.

TRUE

The power supply connected to!
GEPOF entity is in power-off m

the
de.

Then, the variable power_off_enfity

shall be set to TRUE.

FALSE

The power supply connected to
GEPOF entity is not in power
mode. Then, the variable power |
entity shall be set to FALSE.

the
off
off

nphy_inh_gleep_
req

This variable stores the value of the
nphy_inh_sleep_req parameter of the
lastreceived NPHY_WakeUpForward.
request (see ISO 21111-2:—, 6.9.1).

TRUE

The value of the nphy_inh_sle
req parameter of the last recei
NPHY_WakeUpForward.reqy
service primitive is TRUE. Then,
variable nphy_inh_sleep_req s
be set to TRUE.

ep_
ved
est
the
hall

FALSE

The value of the nphy_inh_sl¢
req parameter of the last recei
NPHY_WakeUpForward.requ
service primitive is FALSE. TH
the variable nphy_inh_sleep_
shall be set to FALSE.

ep_
ved
est
en,
req

teds

When the GEPQFE entity enters or

TRUE

The GEPOF entitvisin the Nor

mal

power_st
normal

exits the Normal power status, the
value of this variable is copied into the
parameter power_state_is_normal of

power state. An NPHY_WakeUpFor-
ward.indication service primitive

shall be generated.

NPHY_WakeUpForward.indication and
an NPHY_WakeUpForward.indication
service primitive is generated (see ISO
21111-2:—, 6.9.2).

FALSE

The GEPOF entity isnotin the Normal
power state. An NPHY_WakeUpFor-
ward.indication service primitive

shall be generated.

ffme_wu_ind_gen

When this variable is assigned to
TRUE, the FFME sublayer generates

TRUE

An FFME_WakeUp.indication shall

be generated.

an FFME_WakeUp.indication service
primitive (see 5.4.2).

FALSE

An FFME_WakeUp.indication shall

not be generated.

24
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Table 13 (continued)

Associated action Value

This variable stores the value of the| TRUE
signal_detect parameter of the last
received 802-3bv_RXDETECT.indica-
tion (see 5.6.3).

Variable Specification

ffme_sd_ind The value of the signal_detect param-
eter of the lastreceived 802-3bv_RX-
DETECT.indication service primitive
is OK. The meaning of OK for this
parameter of the service primitive
is specified in ISO/IEC/IEEE 8802-
3:2017/Amd 9:2018, 115.6.1.5. Then,
the variable ffme_sd_ind shall be

Sel 0 TRUL.

FALSE The value of the signal detect pa-
rameter of the lastreceivied 802-3bv_
RXDETECT.indication is FAIL. The
meaning of FAIL for thi§ parameter

of the service primitivelis specified
in ISO/JEC/IEEE 8802-3:2017/Amd

9:2018,115.6.1.5. Then,

the variable

ffme_sd_ind shall be seft to FALSE.

ffm

e_pd_status

request (see 5.5.2).

This variable stores the value of the| TRUE
ffme_pd_status parameter of the last
received FFME_PowerDownStatus.

The value of the ffme| pd_status
parameter of the ladt received

FFME_PowerDownSta
was TRUE. Then, the va

us.request
Fiable ffme_

pd_status shall be set tp TRUE.

FALSE

The value of the ffme| pd_status
parameter of the ladt received

FFME_PowerDownSta

us.request

was FALSE. Then, the vafriable ffme_

pd_status shall be set t

b FALSE.

5.8{2.2 FFME power state diagram

FFME power state functionality shatl comply with the FFME power state diagram in Figure ]0.

power_off_entity == TRUE (ffme_sd_ind == TRUE) OR

(nphy_inh_sleep_req == TRUE) OR

nph

Deep_sleep

pd_status <=TRUE

(ffme_pd_status == FALSE) OR
(power_off_entity == FALSE)

power_off(entity <= TRUE
power State-is_normal <= FALSE
ffme/wu ifid_gen <= TRUE

_inh_sleep_teq.z= FALSE

A A

power_off_entity == TRUE

A

Normal

pd_status <= FALSE

power_off_entity <= FALSE

ffme_wu_ind gen <= TRUE

power_state_is_normal <= TRUH

A

Prepare_sleep

pd_status <= TRUE
power_off_entity <= FALSE

ffme_pd_status == TRUE

A

power_state_is_normal <= FALSE
ffme_wu_ind_gen <= FALSE

ffme_pd_status == FALSE

Figure 10 — FFME power state diagram
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5.9 Conciliation sublayer

5.9.1 General

The conciliation sublayer shall implement the functions that generate the following conciliation service
primitives:

— CON_WakeUpSleepPacket.indication (see 5.4.3);

— CON_WakeUpSleepPacketACK.indication (see 5.4.4);

— CON_SjgnalDetected.indication (see 5.4.5).

The informpation used to generate the service primitives shall be extracted from the MDIO, regisfers
specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

The concillation sublayer shall also implement the functions that write the MDIO registers specified
in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45 when receiving the followingconciliation seryice
primitive:

— CON_WakeUpSleepPacket.request (see 5.4.2).

The concillation sublayer and its service primitives use certain bits of the' MDIO register 3.500. T|XO_
MSGT bit i the bit 12 of the MDIO register 3.500. TXO_MERT bit is thebjt 13 of the MDIO register 3.500.
TXO_REQ hit is the bit 15 of the MDIO register 3.500.

The conciliation sublayer implements also the CRC16 computation.

5.9.2 Copciliation sublayer variables

Table 14 syecifies the conciliation sublayer variables.

Table 14 — Conciliation sublayer variables

Varialjle Associated action Value Description

pkt_id This variable stores the OAMPDU iden-| TRUE The TXO_MSGT bitis equal to TKO_
tifier (see ISO/IEC/IEEE'8802-3:2017/ REQ when a CON_ WakeUpSldep-
Amd 9:2018, Table 45-160a). Packet.request service primitiye is
received. Then, the variable pkf_id
shall be set to TRUE.

FALSE The TXO_MSGT bit is differfent
from TXO_REQ when a CON_Wdke-
UpSleepPacket.request service pifim-
itive is received. Then, the varidble
pkt_id shall be set to FALSE.

5.9.3 CRIC16 computation

The OAMPDU is composed of a total of 140 bit. These 140 bit are the concatenation, from the LSB to the
MSB, of the set of bits TXO_DATAO to TXO_DATAS8 in this order, as specified in ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018, 45.2.3.47a.5, 115.3.4, and 115.9.

This subclause specifies how to compute a set of 16 bit for extra error detection capability from the 124
least significant bits of the OAMPDU. The computed set of 16 bit is called CRC16.

The generator polynomial is (x + 1)-(x15 + x14 + x13 + x11 + x9 + x8 + x5 + x + 1).

The CRC16 shall be computed from the 124 least significant bits of the OAMPDU and shall produce the
same result as the implementation shown in Figure 11 and the procedure specified in this subclause.
Each shift register element from SO to S15 in Figure 11 stores one bit. The adders shall be one bit wide
and module 2 (XOR).
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S0 i o5z o

Serial bit input

Figure 11 — CRC16 computation

The procedure to obtain CRC16 from the 124 least significant bits of the OAMPDU is the following:

1y

2)

3)

5.9
co}
Thd

Wa
foll

Thd
Thd
1y
2)
4)

5)

Thc b}lifl. lEgibLEl UIEIIICHLD fl UIIl SG [49) 315 bhd“ bC illil,id‘libt!d Wil.h Llle leuc Uf 000016
124 least significant bits of the OAMPDU are introduced in the implementation of Figurg
The 124 least significant bits of the OAMPDU, starting with the LSB, are then used to c
CRC16. The serial bit input of Figure 11 is set sequentially to each of the bit used to c
CRC16. For each different bit in the serial bit input, a partial result of the centputation
each shift register element. For SO the computation is always the feedbagk bit, computed

of the serial bit input and the bit stored in S15. For the rest of shift register elements,
result of the computation is one of the two possibilities:

— the XOR of the bit stored in the left side shift register element and the feedback bit, g
— the bit stored in the left side shift register.

After the 124 bit are serially processed, the 16 bit stored in the shift register element
to SO in Figure 11 are the CRC16. The MSB of CRC16is'equal to the bit stored in S15 and
CRC16 is equal to the bit stored in SO.

4  Generating ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45 stimuli from
\_WakeUpSleepPacket.request

request to send a synchronised. link sleep or wake-up event service primit
keUpSleepPacket.request) shall bevimplemented by performing the transmission of a
pwing the steps specified in ISOAEC/IEEE 8802-3:2017/Amd 9:2018, 115.9.1.

first 12 bit of the OAMPDMU shall be the 12 most significant bits of the CID.
following 128 user data-bits of the OAMPDU shall be:

the 12 least significant bits of the CID, as specified in Table 15,

4 bit set to zero;

the 16 bit)of the protocol identifier for synchronised link sleep and wake-up protocol, g

in Table™5,

!

before the
11.

mpute the
mpute the
s stored in
as the XOR
the partial

5 from S15
the LSB of

ive (CON_
n OAMPDU

s specified

the 16 bit of the packet type to transmit, as specified in Table 15, depending on the parameter c45_

6)
7)

WU_steep_pRt (See 5.4-2);
64 bit set to zero, and

CRC16 computed using this OAMPDU as specified in 5.9.3.

5.9.5 Generating CON_WakeUpSleepPacket.indication from ISO/IEC/IEEE 8802-3:2017 /Amd
9:2018, Clause 45 stimuli

The conciliation sublayer shall generate a CON_WakeUpSleepPacket.indication service primitive after

the

reception of a packet specified in the synchronised link sleep algorithm.

The reception of a packet consists on the reception of an OAMPDU with a fixed content.

©IS
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The sequence of I[SO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45 stimuli from IEEE 802.3bv physical
layer that leads to the reception of an OAMPDU is specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,

1159.3.

To generate a CON_WakeUpSleepPacket.indication service primitive the content of the received
OAMPDU shall fulfil all the following requirements:

protoc

the composed CID shall be the one specified in Table 15,

ol (see Table 15),

the protocol identifier shall be equal to the one specified for synchronised link sleep and wake-up

the pa

OAMP

the CRC16 computed for this OAMPDU as specified in 5.9.3 matches with the CRC16 field of

ket type shall be one of the valid values specified in Table 15, and

DU.

When CON
set accordi

5.9.6 Gepnerating CON_WakeUpSleepPacketACK.indication from ISO/IEC7/IEEE 8802-3:2017
Amd 9:2018, Clause 45 stimuli

The necespary sequence of ISO/IEC/IEEE 8802-3:2017/Amd 9:2Q18; Clause 45 stimuli from

[EEE 802.

1) wait
sublay

2) then, (

CON_Wake
any of the
conciliatio

5.9.7 Ge
Clause 45

The seque
physical la

1) waitu

2) then, d
to the

_WakeUpSleepPacket.indication is generated, its parameter wu_sleep_pKkt_remote shal
g to the received packet type of Table 15.

v physical layer to generate CON_WakeUpSleepPacketA€K.indication shall be the follow|

til the value of TXO_MERT bit of MDIO register 3.500 and the value of the conciliafi

er variable pkt_id are equal, and
ON_WakeUpSleepPacketACK.indication shall:be generated.

UpSleepPacketACK.indication shall be present the time necessary to make a transitio
btate diagrams specified in Figure 8 or Figure 9, or when TXO_MERT bit and the value of
1 sublayer pkt_id are the same.

nerating CON_SignalDetected.indication from ISO/IEC/IEEE 8802-3:2017 /Amd 9:20
stimuli

hce of ISO/IEC/IEEE~8802-3:2017/Amd 9:2018, Clause 45 stimuli from an IEEE 802
Ver to generate CON-SignalDetected.indication shall be the following:

ntil the MDIO register 1.10.0 changes, and

yalue of'the MDIO register 1.10.0.

CON_Sign
diagram

A

specified in Figure 9.

Détected.indication shall be present the time necessary to make a transition in the s

this

| be

an
ing:

—

on

h in
the

18,

3bv

ON_SignalDetected.indication shall be generated with its parameter signal_detect_reg equal

fate

5.9.8 Conciliation sublayer constants

Table 15 specifies the value of conciliation sublayer constants and the relationship with CON_
WakeUpSleepPacket.indication parameter wu_sleep_pkt_remote.
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Table 15 — Conciliation sublayer constants

Associated Associated
Constant Description Value parameter
parameter
value
ISO TC22/SC31 CID |CID corresponding to ISO TC22/SC31 BAF21C4s |None None
Protocol identifier |Value to identify a synchronised link sleep or ({00014 None None
for synchronised link | wake-up packet specified in the synchronised
sleep and wake-up |link sleep algorithm
SLEEP packet type Xalue to 1dent1nyal SI;E]§P packet S}:l)ec1f1ed in|000044 wu:sleep_pkt_re- SLEEP
CIIC Dy IICIIT UITIOTU TTITIN DlCClJ CllsUl ICIIIIT ITTULT
NO| SLEEP packet|Value to identify a NO_SLEEP packet specified 00014 wu_sleep_pkt_re<)N@_SLEEP
typle in the synchronised link sleep algorithm mote
SLEEP_ACK packet|Value to identify a SLEEP_ACK packet specified | 0002, wu_sleep_pkt -re- | SLEEP_ACK
type in the synchronised link sleep algorithm mote
WAKE_UP packet|Value to identify a WAKE_UP packet specified| 0003, wu,_sleep_pkt_re- | WAKE_UP
typle in the wake-up functionality (see 5.7.2) mote

6 |PICS proforma

6.1 General

Theg supplier of a protocol implementation that claims_torconform to this document shall complete
the|following PICS proforma in addition to the ong specified in ISO/IEC/IEEE 8802-3]2017/Amd

9:2018, 115.14.

Thg convention used in the PICS proforma apd*the instructions for completing it are specified in
ISOfIEC/IEEE 8802-3:2017/Amd 9:2018, Clause*21.

6.2 Major capabilities/options

Table 16 speficies the major capabilities/options.

Table 16 — Wake-up.and synchronised link sleep PICS. Major capabilities/optipns

Item

Feature Clause Value/Comment

Status|| Support

sleep algoxithms

*WUS Wake-up andsynchronised link|Clause 5 Wake-up and synchronised link sleep | O
algorithms comply with Clause 5.

Yes [ ]
No []

6.3 Wake=up and synchronised link sleep PICS items

Table 17 specifies the wake-up and synchronised link sleep PICS items

Table 17 — Wake-up and synchronised link sleep functionality PICS items

Item Feature Subclause Value/Comment Status | Support

WUS1 WUSME wake-up functionality | 5.7.2 WUSME wake-up state diagram |WUS:M  |Yes|[]
complies with Figure 8.

WuS2 WUSME synchronised link|5.7. WUSME synchronised link sleep | WUS:M  |Yes [ ]

sleep functionality state diagram complies with

Figure 9.

WuUS3 FFME power state functionality | 5.8.2 FFME power state diagram com-|WUS:M  |Yes [ ]
plies with Figure 10.
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Table 17 (continued)
Item Feature Subclause Value/Comment Status | Support
WUuUS4 Time to complete synchronised |ISO 21111- |Time to complete synchronised | WUS:M  |Yes[]
link sleep algorithm 2:—,6.10.1 |link sleep algorithm shall be less
than 50 ms.
WUS5 Time to complete wake-up al-|ISO 21111- | Time to complete wake-up algo-|{WUS:M  |Yes[]

gorithm when the physical en-|2:—, 6.10.2 |rithm shall be less than 2 ms.
tities involved in the algorithm
are in the Normal power state

Wus6 W HLink—Aetive 1S6-24444 W Hink—Aective-shal-beless WHSM—Yes
2:—, 6.10.2.2 |than 2 ms.

wus7 tWU_Link_Passive ISO 21111- |tWU_Link_Passive shall be less [ WUS:M  [Yes' ]
2:—, 6.10.2.3 |than 2 ms.

wus8 t_Powersupply_Stable ISO 21111- |t_Powersupply_Stable shall be WUS:M” ™ |Yes [ ]
2:—, 6.10.2.4 |less than 5 ms.

wus9 t_Initialisation [SO 21111- |t_Initialisation shall be less thapyWWUS:M  |Yes[]
2:—,6.10.2.4 |10 ms.

WUS10 tWU_WakelO ISO 21111- |tWU_WakelO shall be less fran |WUS:M  |Yes[]
2:—,6.10.2.5|1 ms.

WUS11 tWU_Forwarding ISO 21111- |[tWU_Forwarding shall'be less| WUS:M  |Yes[]
2:—, 6.10.2.6 |than 1 ms.

7 Test plan

7.1 Testplan scope

The test plan specified in Clause 7 is designed™“to determine if a certain implementation} of
the GEPOF physical entity complies with the“requirements specified in this document and in
ISO/IEC/IHEE 8802-3:2017/Amd 9:2018.

The complete list of the requirements is the collection of PICS in ISO/IEC/IEEE 8802-3:2017/4md
9:2018, 11%.14 and in Clause 6 of this document.

All requirements in the complete list belong to the physical layer as specified in ISO 7498-1.

Bit naming and MDIO registér,numbering are specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2(018,
Clause 45. CID is specified in-{SO/IEC/IEEE 8802-A:2015, 1.4.162.

The high|l logic level~ and low logic level for the MDIO registers are specified| in
ISO/IEC/IREE 8802=32017, 22.4.

The valid aluesof the service primitive parameters specified in this document follow a positive ldgic.
A value eqyiatto TRUE corresponds to a high logic level and a value equal to FALSE corresponds to aflow
logic level.

The valid values of the header fields in the PHD follow a positive logic and are specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Table 115-6. A value equal to OK corresponds to a high logic
level and a value equal to NOT_OK corresponds to a low logic level.

Clause 7 specifies test cases that contain checks inside. The result of a check shall be OK only if the
expected result for this concrete check is obtained. Otherwise, the result of the check shall be fail. The
expected result is specified in each test case.

7.2 Test plan architecture

The ISO/IEC 9646 series specifies the methodology to check the conformance of protocol
implementations to certain PICS. This methodology does not apply fully to physical layer protocols.

30 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=50a0efa7c1c6302980e4af824774cb6e

1SO 21111-3:2020(E)

However, the test plan follows when possible the "OSI conformance testing general concepts"”
ISO/IEC 9646-1.

The test plan is restricted to the single party testing mode as specified in ISO/IEC 9646-1. The IUT is a
GEPOF entity implementation for this test plan.

The generic test environment is described in Figure 12.

GMII >
MDIO >
PHY service interface———» UT
]\]nig]ﬂhr\nv PHY cservice interface
PWD >
A
A 4
—— Attenuation control —»| Test coopgfihation
procedure
VVVYYVY
A
IUT v
f LT
MDI
v Y

Service provider

Figure 12 — Generic test environment

Thdre are four interfaces that.communicate the IUT with the UT:

— |GMII as specified ,in ISO/IEC/IEEE 8802-3. The implementation of this interface for automotive
Ethernet is specified in ISO 21111-2

— |MDIO as spevified in ISO/IEC/IEEE 8802-3:2017, Clauses 22, 35, and 45,
— |PHY seryice interface, as specified in ISO 21111-2, and

— |Neighbour PHY service interface, as specified in ISO 21111-2.
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The MDI standardized interface communicates the IUT with the physical medium. The MDI optical
specifications are specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018. The MDI is not an OSI protocol
standard; therefore, the direct application of the ISO/IEC 9646 series' methodology is not possible.

Some PICS items require the measurement of several physical quantities such as AOP, frequency
response or signal jitter.

The test environment used for the implementation of the test case involves four test functions:
— an LT operating as link partner of the IUT,

— an UT acting as user of the [UT,
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— atest coordination procedure, running test case and granting test verdict, and

— aservice provider that models the physical medium.

Each test case requires a particular implementation of the test environment defined as test setup. 7.6
specifies the test setups required by the test cases of this document.

Before test execution, the test coordination procedure configures IUT by means of the UT. The test
coordination procedure configures also the service provider by selecting the optical attenuation
required by the test case if needed by the test setup.
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observable results, and

remarks.

The purpose is a brief statement outlining what the test case attempts to achieve.

The test case reference section specifies source material external to the test plan, including specific
subsections pertinent to the test case definition, or any other references that might be helpful in
understanding the test methodology and/or test results.

The test setup section specifies the instruments needed to perform the test case and how they are

d Tl 7L
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The
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The
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stepps and performs the checks that lead to the test verdict:

The
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7.5

7.5

Tabje 18 specifies block 1 test cases.
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discussion section covers the assumptions made in the design or implementationcefith
Uell as known limitations. Other items specific to the test case are covered here.

test configuration section describes the initial configuration of the test environment. Sm
he configuration shall not be included here and are generally covered in’the test procd
ion described in the paragraph below.

test procedure steps section of the test case contains the systématic instruction
carrying out the test. It provides a cookbook approach to testing and may be intersp
brvable results. The steps may consist of getting information from the IUT through the
ruments that compose the LT to perform some action or-perform checks using the i
hined from the UT and LT among others. The test coordination procedure runs the test|

observable results section lists the specific_observables that shall be examined |
dination procedure in order to verify that theIUT is operating properly. When mult
an observable are possible, this section prevides a short discussion on how to inter
determination of a pass or fail verdict for“a particular test case is based on the sud
uccessful) detection of a specific observable result. The test coordination procedure shall

ion are fulfilled.

remarks section contains a,description of known issues with the test case, which canl

Test case reference tables

1 Block 1: testmode and loopback test cases

Table 18 — Block 1: test modes and loopbacks test cases

P test case,

hll changes
dure steps

s in steps
ersed with
UT, set the
hformation
procedure

y the test
iple values
pret them.
cessful (or
determine

the test case verdict is equal to "pass" only if all requirements listed in the observable results

affect test

Group Test Name Description
Loopbacks |LBT_1 Loopback control Verifies that the loopback mode selection is possible by

using MDIO registers.

LBT_2 GMII loopback Verifies that the GMII loopback mode fulfils functionality
specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018.

LBT_3 PMD loopback Verifies that the PMD service interface loopback mode
fulfils functionality specified in ISO/IEC/IEEE 8802-
3:2017/Amd 9:2018.

LBT 4 Line loopback Verifies that the line loopback mode fulfils functionality
specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018.
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Table 18 (continued)
Group Test Name Description
Test modes |TMT_1 Test mode configuration general | Verifies that the configuration and general properties
of test modes fulfil functionality specified in ISO/IEC/
IEEE 8802-3:2017/Amd 9:2018.
TMT_ 2 Test mode 1 transmission Verifies that the test mode 1 fulfils functionality specified
in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018.
TMT_3 Test mode 1 reception Verifies that the test mode 1 fulfils functionality specified
in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018.
TMT_ 4 Testmode Z transmission Verifies that the pattern generated fulfils functionadlity
specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2011#.
TMT_5 Test mode 3 transmission Verifies that the pattern generated fulfils funictionallity
specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018.
TMT_6 Test mode 4 transmission Verifies that the pattern generated fulfils functionallity
specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018.
TMT_7 Test mode 5 transmission Verifies that the pattern generated fulfils functionallity
specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018.
TMT_8 Test mode 6 transmission Verifies that the pattern generated fulfils functionallity
specified in ISO/IEC/IEEE.8802-3:2017/Amd 9:2018.
7.5.2 Bleock 2: PCS, PMA, PMD and MDI test cases
Table 19 syecifies block 2 test cases.
Table 19 — Block 2: PCS, PMA, PMDPrand MDI test cases
Groyp Test Name Description
PCS PCST_1 PCS transmiSsion Verifies that the IUT transmits a compliant
signalling transmit block structure as specified in 150/
IEC/IEEE 8802-3:2017/Amd 9:2018.
PCST_2 PCS'transmission Verifies that the IUT transmits properly the JHD
RHD contents with the correct modulation, encodjng,
and position inside the transmit block as spgci-
fied in ISO/IEC/IEEE 8802-3:2017/Amd 9:2(18.
PCST_3 PCS transmission Verifies that the IUT transmits a compliant
payload data transmit block containing a fixed and knqwn
payload data.
PCST 4 PCS reception header |Verifies that the IUT receives properly the HHD
and payload data and payload data contents with the corfect
modulation, encoding, and position inside|the
transmit block.
PCST_5 PCS transmission Verifies that the IUT sends properly using|the
alignment PHD.TX.NEXT.PDB.OFFSET field in the PHD|the
information about the offset of the PCS meas-
ured from the beginning of the transmit block.
PCST_6 PCSreception align- |Verifies thatthe IUT receives properly using the
ment PHD.TX.NEXT.PDB.OFFSET field in the PHD the
information about the offset of the PCS meas-
ured from the beginning of the transmit block.

a

account to reach the 6,5 ps requirement.

Specification in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.13 is 6 500 bit-times not including delay in the POF cable
and in the in-line connectors. A consideration of 1 ns per bit-

time without taking additional channel delay is taken into
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Table 19 (continued)
Group Test Name Description

PMA PMAT_1 Transmission PMA Verifies that the IUT transmits a compliant
power scaling transmit block and that each of the sub-blocks
that compose it (pilot S1, pilot S2,, and PHS,)
are correctly power scaled to generate symbols
at the output of the PMA in such way that -1 <

x(t) < 1.

PMAT_2 THP transmission Verifies that the payload data transmitted by
the IUT is properly precoded using the Tom-
linson-Harashima precoding and feset at the
times specified in ISO/IEC/IEEE 88402-3:2017/
Amd 9:2018, 115.3.1.1.

PMAT_3 State diagrams - Verifies that a change in the interna] variable in
Transmit PHD com- |the IUT that shall change the value ¢fits associ-
mit point ated PHD field is effectively reflectegl in the PHD

transmitted over the first complefe transmit
block started.after the internal varigble change.

PMAT 4 State diagrams — Verifies thatya change in the interfal variable
Receive PHD commit |in the IUT that shall change after rgceiving the
point value aDits associated PHD field i effectively

performed after PHS decoding of the received
transmit block.

PMAT_5 State diagrams — TX\{ Verifies that the IUT performs cdrrectly the
control transitions of the state diagram spedified in ISO/

IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.2
and Figure 115-22.

PMAT_6 State diagtams — RX |Verifies that the IUT performs cdrrectly the

control transitions of the state diagram spedified in ISO/
IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.3
and Figure 115-23.

PMAT_7 State diagrams - Verifies that the IUT performs cqgrrectly the

Link monitor transitions of the state diagram spedified in ISO/
IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.4
and Figure 115-24.

PMAT_8 State diagrams - Verifies that the IUT performs cqrrectly the

PHD monitor transitions of the state diagram spedified in ISO/
IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.5
and Figures 115-25, 115-26 and 115-27.

PMAT 9 State diagrams - Verifies that the IUT performs cdrrectly the

Adaptive THP TX transitions of the state diagram spedified in ISO/
IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.6.2
and Figure 115-28.

PMAT_10 State diagrams - Verifies that the IUT performs cqgrrectly the

Adaptive THP request|transitions of the state diagram spedified in ISO/
IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.6.3
and Figure 115-29.

PMAT_11 State diagrams - Verifies that the IUT performs correctly the
Quality monitor transitions of the state diagram specified in ISO/
state diagram IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.7.4

and Figure 115-30.

a  Specification in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.13 is 6 500 bit-times not including delay in the POF cable
and in the in-line connectors. A consideration of 1 ns per bit-time without taking additional channel delay is taken into

account to reach the 6,5 ps requirement.
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Table 19 (continued)
Group Test Name Description
PMAT_12 Synchronisation Verifies that the IUT performs correctly the
coarse and fine-tuning synchronisation with a
transmitter that complies with the maximum
clock deviation specified in ISO/IEC/IEEE 8802-
3:2017/Amd 9:2018, 115.6.3.2.
PMAT_13 Equalization and BER |Verifies that the IUT performs correctly the
measurement equalization algorithm thatallows reaching the
BER specified in [SO/IEC/IEEE 8802-3:2017/Amd
9:2018, 115.6.3.3 when the system is desighed
for certain channel type specified in ISOAEC/
IEEE 8802-3:2017/Amd 9:2018, 115yA
PMD PMDT_1 PMD transmit func- |Verifies that the IUT performs ‘correctly [the
tion - Electrical to PMD transmit function defined\as the tranfla-
optical tion of electrical signals toeptical signals. The
test setup is already specified in ISO/IEC/IEEE
8802-3:2017/Amd 9:2018; 115.6.4.3.
PMDT_2 PMD transmit func- |Verifies that the [’Fyturns on and off the opti-
tion — Power control |cal power output in transmission by using|the
PMD_TXPWR.fequest as specified in ISO/IEC/
IEEE 8802-3:2017/Amd 9:2018.
PMDT_3 PMD reception Verifies/Alat the IUT converts the receiyed
function — Optical to |opticakpower into electrical signal.
electrical
PMDT_4 PMD reception Verifies that the IUT detects the presence of|the
function - Signal optical signal at its input following the values
detection givenin ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,
115.6.2.4 and Table 115-7.
PMD/MDI PMD_MDIT_1 Transmittéreptical |Verifies that the IUT fulfils the AOP requifred
specificatiens - AOP |in ISO/IEC/IEEE 8802-3:2017/Amd 9:2(18,
115.6.3.1 and Table 115-8 measured in TP2.
PMD_MDIT_2 TranSmitter optical |Verifies that the IUT fulfils the ER requirefl in
specifications - ER  |ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,115.4.3.1
and Table 115-8 measured in TP2.
PMD_MDIT_3 Transmitter optical |Verifiesthatthe [UT fulfils the centre wavelerlgth
specifications - Cen- |required in ISO/IEC/IEEE 8802-3:2017/Amd
tre wavelength 9:2018,115.6.3.1 and Table 115-8 measured in TP2.
PMD MPDIT_4 Transmitter optical |Verifies that the IUT fulfils the spectral width
specifications - Spec- |required in ISO/IEC/IEEE 8802-3:2017/Amd
tral width 9:2018,115.6.3.1 and Table 115-8 measured in TP2.
PMD_MDIT_5 Transmitter optical |Verifies thatthe IUT fulfils the rise time required
specifications - Rise |in ISO/IEC/IEEE 8802-3:2017/Amd 9:2(18,
time 115.6.3.1 and Table 115-8 measured in TP2.
PMD_MDIT_6 Transmitter optical | Verilies that the [UT fulfils the fall time required
specifications — Fall |in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,
time 115.6.3.1 and Table 115-8 measured in TP2.
PMD_MDIT_7 Transmitter optical |Verifies that the IUT fulfils the signal overshoot
specifications — Sig- |required in ISO/IEC/IEEE 8802-3:2017/Amd
nal overshoot 9:2018,115.6.3.1 and Table 115-8 measured in TP2.
PMD_MDIT_8 Transmitter optical |Verifies that the IUT fulfils the positive output
specifications — Posi- |droop required in ISO/IEC/IEEE 8802-3:2017/
tive output droop Amd 9:2018, 115.6.3.1 and Table 115-8 meas-
ured in TP2.

account to reach the 6,5 ps requirement.

a  Specification in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.13 is 6 500 bit-times not including delay in the POF cable
and in the in-line connectors. A consideration of 1 ns per bit-time without taking additional channel delay is taken into
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Table 19 (continued)
Group Test Name Description

PMD_MDIT_9 Transmitter optical |Verifiesthatthe IUT fulfils the negative output
specifications — Neg- |droop required in ISO/IEC/IEEE 8802-3:2017/
ative output droop Amd 9:2018, 115.6.3.1 and Table 115-8 meas-

ured in TP2

PMD_MDIT_10 Transmitter optical |Verifies that the [UT fulfils the signal distortion
specifications - Sig- | (2nd, 3rd and 4th order harmonic and residual
nal distortion distortion), required in ISO/IEC/IEEE 8802-

3:2017/Amd 9:2018, 115.6.3.1 and Table 115-8
measured in TP2.

PMD_MDIT 11 Transmitter optical |Verifiesthatthe IUT fulfils therelative intensity
specifications — Rela- |noise required in ISO/IEC/IEEE 8§02-3:2017/
tive intensity noise Amd 9:2018, 115.6.3.1 and Table 1jJ15-8 meas-

ured in TP2.

PMD_MDIT_12 Transmitter optical |Verifies that the [UT\reaches the AQP in trans-
specifications — mission to be considered in transmfission quiet
Transmitter off mode in lesgthan the off-transitidn time ¢y
transition time specified imISO/IEC/IEEE 8802-3:2017/Amd

9:2018,Table 115-8.

PMD_MDIT_13 Transmitter optical |Verifiesthat the IUT reaches the AQP in trans-
specifications - misston to be considered in transmifsion active
Transmitter on tran- fepération inless than the on-transitjon time ty
sition time specified in ISO/IEC/IEEE 8802-3:2017/Amd

9:2018, Table 115-8.

PMD_MDIT_14 Transmitter optical |Verifies that the IUT fulfils the mpdal power
specifications= distribution required in ISO/IEC/JEEE 8802-
Modal power distri- |3:2017/Amd 9:2018, 115.6.3.1 and Jfable 115-8
bution measured in TP2.

PMD_MDIT_15 Transmitter optical |Verifies that the IUT fulfils the timing jitter re-
specifications — Tim- |quiredinISO/IEC/IEEE 8802-3:2017/Amd 9:2018,
ing jitter 115.6.3.1 and Table 115-8 measured in TP2.

PMD_MDIT_16 Receiver optical Verifies that the IUT fulfils the mipimum and
specifications — AOP |maximum AOP required in ISO/IEC{IEEE 8802-
for aminimum BER  |3:2017/Amd 9:2018, 115.6.3.3 and Table 115-10

measured in TP3 for all channel typps specified
for 1000BASE-RHC.

PMD/MDIT_17 Receiver optical Verifies that the IUT fulfils the damage threshold
specifications — Dam- |power required in [SO/IEC/IEEE 8402-3:2017/
age threshold power |Amd 9:2018, Table 115-10 Note a.

Delpy DLYT_1 Transmission plus Verifies that the delay measured fro¢m the time
reception delay when an bit pattern sequence sept over the

IUT GMII transmission interface|(GTX_CLK,

TXD<7:0>, TX_EN and TX_ER in ISQ/IEC/IEEE

8802-3:2017/Amd 9:2018, Figure 1J15-3) to the

time when the same bit pattern sequence is

received, is lower than 6,5 ps, as specified? in

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.13.

a  Specification in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.13 is 6 500 bit-times not including delay in the POF cable
and in the in-line connectors. A consideration of 1 ns per bit-time without taking additional channel delay is taken into

account to reach the 6,5 ps requirement.

7.5.3 Block 3. EEE, OAM and wake-up and synchronised link sleep test cases

Table 20 specifies block 3 test cases.
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Table 20 — Block 3. EEE, OAM and wake-up and synchronised link sleep test cases

Group

Test

Name

Description

EEE

EEET_1

Enter to LPI mode trans-
mit operation

Verifies that the IUT enters properly into LPI mode as
specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,
115.4 and that the structure of the transmit block when

entering the LPI mode matches the structure specifie

din

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Figure 115-31.

EEET_2

EEE capability exchange

Verifies that the IUT enters into LPI mode as specified
in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4 only

when both, the link partner and the IUT, have the

EEE

capability activated, and it is properly announcedin
IUT header.

the

EEET_3

Loop test for LPI mode

Verifies that the IUT that enters into LPI modelcontin
the normal reception of GMII transactions when nor
operation is resumed.

ues
mal

EEET_4

Resume from LPI mode
transmit operation

Verifies that the IUT resumes properly from LPI m
as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2(
115.4 and that normal communication is possible a
the resume from LPI mode!

bde
18,
fter

O0AM

OAMT_1

State diagrams - OAM
transmit control

Verifies that the [UT performs correctly the transiti
of the state diagramspecified in ISO/IEC/IEEE 88
3:2017/Amd 9:2018,)1'15.9.4.2 and Figure 115-42.

pns
02-

OAMT_2

State diagrams - OAM
receive control

Verifies that the [UT performs correctly the transiti
of the state diagram specified in ISO/IEC/IEEE 88
3:2017/Amd 9:2018, 115.9.4.3 and Figure 115-43.

pns
02-

OAMT_3

Loop test for OAMPDU
transmission and recep-
tion

Verifies that the IUT transmits and receives OAMPII

Us.

Wake-up fu
ality and sy}
nised link]
algorithm

hction-
nchro-
sleep

WUST_1

WUSME synchronised
link sleep state .dia*
gram - Synchrenised
link sleep ACK

Verifies that the IUT responds with a SLEEP_ACK pag
to a synchronised link sleep requirement from its
partner.

ket
ink

WUST_2

WUSME synchronised
link sleep.State diagram
— SLEEP-ACK packet re-
ception

Verifies that the [UT generates a synchronised link sl
requirement to its link partner and the response
SLEEP_ACK packet.

eep
s a

WUST_3

WUSME synchronised
link sleep state diagram
- SLEEP packetreception

Verifies that the IUT generates a synchronised link s]|
requirement to its link partner and the response
SLEEP packet.

eep
sa

WUST 4

WUSME synchronised
link sleep state diagram
- Sleep rejection

Verifies that the [UT rejects a synchronised link sl
requirement from its link partner.

Eep

WUST_5

WUSME wake-up state
diagram

Verifies that the IUT transmits or receives packet speci

fied

in the synchronised link sleep algorithm with a reqy

est

to perform a wake-up.

7.6 Testsetups

7.6.1 Ge

neral

A list of test setups and their description is specified in Table 21.

The name of each test setup is composed of the letters TS_ followed by a descriptive short name of the

test setup.

38
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Some of the test setups are already specified in the ISO/IEC/IEEE 8802-3:2017/Amd 9:2018
specifications. In this case, a comment in the description field of Table 21 and a column in Table 22 are

included.

Table 21 — Test setups and description

Test
setup
number

Test setup
name

Description

TS_BASE

The IUT is connected over the GMII interface with a GMII station, and

intarfaca yzith an MNDIO ctation DPoth ctatione arn conteallad by o tact ""ordination
He W ro-Stat o oth-StatioRSafe-cohtrore aBy-atest€

over MDIO

procedure. The optical RX connector (MDI RX) of the IUT is connected with a trans-

mit block generator (see 7.6.2). The optical TX connector (MDIFX} o
connected with a transmit block analyser. Both instruments are‘control
coordination procedure. Additionally, in each of the POF cables, amn optica

is introduced and programmed remotely by the test coordination prodedure. POF
cables fulfil the POF channel type Il as specified in [SO/IEC/IEEE 8802-3:2017/Amd

9:2018, Figure 115-38.

f the IUT is
ed by atest
attenuator

TS_EXTEND

This setup is the same as TS_BASE but adding twomore measurement irfstruments.

The first one is devoted to control using the exa¢t time when the pow

connected or disconnected to the IUT. The second one controls the wike /0 and

detects and generates electrical signals as $pecified in ISO 21111-2.

br supply is

TS_SIGPOW

The IUT is excited using a test mode withya known pattern. The optical s
is physically analysed, without decodification of symbols. This test setu
specified in ISO/IEC/IEEE 8802-3;2017/Amd 9:2018, 115.6.4.3.

gnal power
p is already

TS_AOPTX

The IUT is excited using a testmode with a known pattern. The opticallsignal AOP
is analysed, without decodifi€ation of symbols. This test setup is already specified

in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.3.

TS_ER

The IUT is excited usitigia test mode with a known pattern. The optical
analysed, without de¢odification of symbols. This test setup is already
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.5.

cignal ER is
bpecified in

TS_CW

The IUT is excited using a test mode with a known pattern. The optical signal centre
wavelength is analysed, without decodification of symbols. This test setup is already

specified i [SO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.1 and IEC

b1280-1-3.

TS_SW

TheJUT is excited using a test mode with a known pattern. The optical
tralwidth is analysed, without decodification of symbols. This test setu
specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.2 and IEC

ignal spec-
p is already
b1280-1-3.

TS_RT _FT

The IUT is excited using a test mode with a known pattern. The optica
and falling time is analysed, without decodification of symbols. This t
already specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.4.

signal rise
est setup is

TS:<0S

The IUT is excited using a test mode with a known pattern. The optical

shoot (0S) is analysed, without decodification of symbols. This test setup is already

specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.6.

bignal over-

10

TS_NOD_POD

The IUT is excited using a test mode with a known pattern. The optical n
positive output droop is analysed, without decodification of symbols. Th

pgative and
s test setup

1s already specified 1n I5SO/1IEC/IEEE 6602-3:2017/Amd 9:2010, 115.6.4.7.

11

TS_DIST

The IUT is excited using a test mode with a known pattern. The optical signal distortion
2nd, 3rd, 4rd and residual harmonic distortion is analysed, without decodification
of symbols. This test setup is already specified in ISO/IEC/IEEE 8802-3:2017/Amd
9:2018, 115.6.4.8.

12

TS_RIN

The IUT is excited using a test mode with a known pattern. The optical transmitter
relative intensity noise is analysed, without decodification of symbols. This test
setup is already specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.10.

13

TS_MPD

The IUT is excited using a test mode with a known pattern. The modal power dis-
tribution is analysed, without decodification of symbols. This test setup is already
specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.11.

© IS0 2020 - All rights reserved

39


https://standardsiso.com/api/?name=50a0efa7c1c6302980e4af824774cb6e

1ISO 21111-3:2020(E)

Table 21 (continued)

Test Test setup Description
setup name
number

14 TS_T] The IUT is excited using a test mode with a known pattern. The timing jitter is ana-
lysed, without decodification of symbols. This test setup is already specified in ISO/
IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.9.

15 TS_2LP Two optically linked IUTs (a system composed of two link partners linked by an
optical channel). One of them (transmitter) is setin a test mode. An instrument that
sets a variable optical attenuation is inserted. Resulting optical signal with certain
AOP is analysed and inserted in the link partner (reception) IUT. This test setub is
already specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.3 and 115,6 3.4.

16 TS_AOPRX Equivalent to TS_EXTEND adding a controlled POF transfer function block'in each
of the links.

17 TS_LOOP An IUT with MDI TX and MDI RX interfaces linked by a 1-m POF cable. The trangfer
function of this cable fulfils the POF channel type II as specified in ISO/IEC/IEEE
8802-3:2017/Amd 9:2018, Figure 115-38.

Table 22 specifies the test cases associated with each test setup. The test casés-are grouped by blocks.
Table 22 — Test setups and related test cases grouped to blocks
Test Test setup name Block 1 Block 2 Block 3 Document whefe
setup test setup is
number specified

1 TS_BASE LBT_1 PCST_ 1 EEET 1 This document

LBT_ 2 PCST_2 EEET_2
LBT_3 PCST_3 EEET_4
LBT 4 PCST 4 OAMT_1
TMT_1 PCST_5 OAMT_2
TMT_2 PCST_6
TMT.S3 PMAT_1
TMT4 PMAT 2
TMT_5 PMAT 3
TMT_6 PMAT 4
TMT_7 PMAT 5
TMT_8 PMAT_6

PMAT 7

PMAT_8

PMAT 9

PMAT_10

PMAT 11

PMAT 12

PMDT_3

PMDT 4
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Test Test setup name Block 1 Block 2 Block 3 Document where
setup test setup is
number specified

2 TS_EXTEND None None WUST_1 This document

WUST_2
WUST_3
WUST_4
WUST_5
PMD_MDIT_12
PMD_MDIT_13

3 TS_SIGPOW None PMDT_1 None ISO/IEC/IEEE 8802-

3:2017/Amnd 9:2018,
PMDT.2 115.6.4.3

4 TS_AOPTX None PMD_MDIT_1 None ISO/IEC/IEEE 8802-
3:2017/Amnd 9:2018,
115.6.4.3

5 TS_ER None PMD_MDIT_2 Noéne ISO/IEC/IEEE 8802-
3:2017/Amnd 9:2018,
115.6.4.5

6 TS_CW None PMD_MDIT_3 None ISO/IEC/IEEE 8802-
3:2017/Amnd 9:2018,
115.6.4.1

7 TS_SW None PMD_MDIT_4 None ISO/IEC/IEEE 8802-
3:2017/Amnd 9:2018,
115.6.4.2

8 TS_RT_FT None PMD_MDIT_5 None ISO/IEC/IEEE 8802-
3:2017/And 9:2018,

PMD_MDIT_6 115.6.4.4

9 TS_OS None PMD_MDIT_7 None ISO/IEC/IEEE 8802-
3:2017/And 9:2018,
115.6.4.6

10 TS_NOD_POD None PMD_MDIT_8 None ISO/IEC/IEEE 8802-
3:2017/Amnd 9:2018,

PMD_MDIT_9 115.6.4.7

11 TS_DIST None PMD_MDIT_10 None ISO/IEC/IEEE 8802-
3:2017/Amnd 9:2018,
115.6.4.8

12 TS_RIN None PMD_MDIT_11 None ISO/IEC/IEEE 8802-
3:2017/And 9:2018,
115.6.4.1(

13 TS_MPD None PMD_MDIT_14 None ISO/IEC/IEEE 8802-
3:2017/Amd 9:2018,
115.6.4.11

14 TS_T] None PMD_MDIT_15 None ISO/IEC/IEEE 8802-
3:2017/Amd 9:2018,
115.6.4.9

15 TS_2LP None PMD_MDIT_16 None ISO/IEC/IEEE 8802-
3:2017/Amd 9:2018,

PMD_MDIT_17 115.6.3.3 and
115.6.3.4

16 TS_AOPRX None PMAT_13 None This document
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Table 22 (continued)

Test Test setup name Block 1 Block 2 Block 3 Document where
setup test setup is
number specified
17 TS_LOOP None DLYT_1 EEET_3 This document
OAMT_3

7.6.2 Testsetup 1: TS_BASE

The elemeltstiTat TOMpPOSE the testSetup L are the foltowing:
— The UT is composed of the following elements:

— GMII station: instrument that transmits a bit pattern sequence with controlled content over a
GMIII interface.

— MDIO station: instrument that translates test coordination procedure write ‘or read operatjons
on[IUT registers into MDIO transactions.

— The LT} is composed of the following elements:

— Trpnsmit block generator: instrument that transmits optically@transmit block with controjlled
coptent, both for control information and payload data. It-shall use a reference light emiftter
that complies with ISO/IEC/IEEE 8802-3:2017/Amd 9:2018'requirements. It shall precode|the
dafta payload contents using the coefficients stored in alocal variable to perform the equatjons
in[ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.1@; The time when the transmit block is
geperated shall be controllable from the test coordination procedure.

— Trhnsmitblock analyser: instrument that receives optically a transmit block and process it. That
in¢ludes synchronisation, equalization and.[linearization of the communication channel. It also
defectsthe presence of opticalsignalbeyohdthelimitsestablishedinISO/IEC/IEEE8802-3:2(017/
Arhd 9:2018. It shall use areference lightreceiver that complies with ISO/IEC/IEEE 8802-3:2(017/
Amd 9:2018 requirements.

— The sefvice provider that models the physical medium is composed of the following elements:

— Onptical attenuator: instrdment that adds a controlled amount of attenuation to the opfjical
chpnnel. It is controlled by the test coordination procedure.

— PQF cables: four 1ém POF cables that shall fulfil the fibre optic channel type II as specified in
ISP/IEC/IEEE 8802-3:2017/Amd 9:2018, Figure 115-38.

— The tept coordimation procedure runs the test case and grants the test verdict.

The service previder frequency response up to 160 MHz when the optical attenuator is set to 0 dB shall
be higher than =3 dB.

The service provider frequency response up to 160 MHz shall be flat with an allowed deviation of 0,5 dB
around the mean.

The MDIO station of the UT shall perform at least two successful reads of MDIO registers within 100 ps.

The MDI RX port of the IUT is connected to the transmit block generator through a programmable
optical attenuator that is controlled by the test coordination procedure. The transmit block generator
is also controlled by the test coordination procedure that shall load the data to be transmitted and the
time when the transmission shall start.

The MDI TX port of the IUT is connected to the transmit block analyser through a programmable optical
attenuator that is controlled by the test coordination procedure. The transmit block analyser is also
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controlled by the test coordination procedure that shall receive the analysed transmit block and the
timing when the analysed transmit block arrives.

Figure 13 specifies test setup 1 TS_BASE.

Data + timing

Optical attenuation control

A4

le— Data—»
- Timing »

Transmit block

GMII analvser

Test

IVIII Statlon IU1

le— Data—»
[ Timing<»

Transmit block
analyser

interface

Thd
set
alsa

7.6

Thd
intd

Bot
tak

Thd

ordination
brocedure

Optical attenuation cantrol
MDIO Interface

Y

MDIO station |, IUT cenfiguration

Figure 13 — Test setup 1: TS.BASE

test coordination procedure controls the IUT configuration by means of the MDIO statio
hny of the available loopback or test modes available. Moreover, the test coordination pro
control the GMII station to generate a fixed and.gontrolled GMII transaction in the GMII

3 Testsetup 2: TS_EXTEND

test setup 2 is specified as a superset of test setup 1 that includes two additional in
the UT:

ON/OFF control: instrumentthat connects or disconnects the power supply to the [UT ang
the time when the connection or disconnection occurs.

Wake-up line detectiontinstrument that detects the time when a neighbour wake-up elect]
is generated by the\IUT as specified in ISO 21111-2. This instrument also generates a
wake-up electrical'signal to the IUT.

h instruments are controlled by the test coordination procedure, and the exact time wher
e place shall’be controlled in a precise manner.

n and shall
cedure can
interface.

struments

| annotates

rical signal
neighbour

the events

required connection among instruments for test setup 2 TS_EXTEND is specified in Figure 14.
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Data + timing

ON/OFF line control

Wake /up line control

A

A
ON/OFF Wake-up line

control4 Adetection Optical attenuation control
PWD WU line
Y v v Yy v v
= G = 1ransn}1t DIOCK+T§;111L; ) Test
GMII statipn |[¢—— GMfH oy IUT w ana ysljlr e Dat 871 coordiniatign
interface D 0 Transmit block «—Data—» ;
X CRY] analyser |« Timing-4 procédurp
Optical attenuation control
MDIO Interface
MDIO station | IUT configiration

Figure 14 — Test setup 2: TS_EXTEND

7.6.4 Teptsetup 3: TS_SIGPOW
See Table 41.

7.6.5 Teptsetup 4: TS_AOPTX
See Table 41.

7.6.6 Teptsetup 5: TS_ER
See Table 21.

7.6.7 Tept setup 6: TS_CW.
See Table 1.

7.6.8 Tept setup-7: TS_SW

See Table Z1¢

7.6.9 Testsetup 8: TS_RT_FT

See Table 21.

7.6.10 Test setup 9: TS_OS
See Table 21.

7.6.11 Test setup 10: TS_NOD_POD
See Table 21.
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7.6.12 Testsetup 11: TS_DIST

See

Table 21.

7.6.13 Test setup 12: TS_RIN

See

Table 21.

7.6.14 Testsetup 13: TS_MPD

See

7.6

See

7.6

See

7.6
Tes

Thdre are four differences in the service provider compared to test setup 2 TS_EXTEND:

Thd
typ
Thd

spe
cha

Tahle 21

15 Test setup 14: TS_T]
Table 21.

16 Test setup 15: TS_2LP

Table 21.

17 Testsetup 16: TS_AOPRX

The 1-m POF cable between the MDI transmigsion side of the IUT and the optical at

162,5 MHz with a maximum deviation of 0,7dB.

The 1-m POF cable between the optical @ttenuator and the reception side of the LT is sub
a controlled POF transfer function élement.

The 1-m POF cable between the'transmission side of the LT and the optical attenuator is §
by a POF cable that shall have a flat attenuation in the frequency range from 0 MHz to
with a maximum deviatien of 0,1 dB.

The 1-m POF cable between the optical attenuatorand the MDIreception side of the IUT is §
by a controlled POEtransfer function element.

normalized fréquency response of the POF transfer function element shall depend on t
b (I, 1T or I11)<as-Specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.7 supported by {

normalized frequency response of the POF transfer function block shall be based
Cifiedin ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Figure 115-37 for channel type I, Figure
hnel'type Il and Figure 115-39 for channel type II1.

F setup 16 TS_AOPRX is a variation of test setup 2 TS_EXTEND. It is specified in Figure 15.

fenuator is

substituted by a POF cable that shall have a flatattenuation in the frequency range from 0 MHz to

stituted by

ubstituted
162,5 MHz

ubstituted

he channel
he IUT.

bn the one
115-38 for

The normalized frequency response of the POF transfer function block shall be always between the
normalized frequency response specified for the IUT supported channel type and 0,2 dB more for the
frequency range from 0 MHz to 162,5 MHz.
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Data + timing

ON/OFF line control

Wake /up line control

A A
ON/OFF Wake-up line
control Adetection Optical attenuation control
. POF transfer
. P\QID WU*lme function L4
ST T A Tx| [Tansmit bIock Pd}d Test
GMII statipn |[¢—— tGMfH oy IUT @ = analysslr - +Tgnlng* coordinatign
interface ransmit block [«—Data—» 3
X Att <RY] omalyser  «Timing-s procedurp
POF transfer
function  Qptical attenuation control

MDIO Interface

MDIO station | IUT configiration

Figure 15 — Test setup 16: TS_AOPRX
7.6.18 Tept setup 17: TS_LOOP
The service provider in this test setup is different fromcthe one specified in test setup 1 TS_BASE.
MDI transmission and reception side of the IUT are.¢onnected by means of a 1-m POF cable that shall ffulfil
the fibre ofjtic channel type Il as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Figure 115-38.
There is nd LT in this test setup.
Test setup {17 TS_LOOP is specified inEFigure 16.
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GMII station

GMII
interface

IUT

Test coordination

w procedure
TX

7.7

7.7

7.7

7.7

Thi
of t

7.7
The

bpecifies the test cases about test medes and loopbacks.

1 General

2.1 Purpose

Figure 16 — Test setup 17: TS_LOOP

2 LBT_1: Loopback control

2.2 Testease references

MDIO Interface

MDIO station

IUT configuration

Block 1 test cases: test modes and loopbacks

following clauses and subclauses of the referred documents are relevant for this test cage:

ISO/1EC/IEEE 8802-3:2017/Amd 9:2018, 115.10.

5 test case verifies that the loopback is configured by means of the MDIO and that the ddfault value
ne loopback registers is equal to 000,.

7.7.2.3 Test setup

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

The TS_BASE test setup (see 7.6.2) shall be used.

7.7.2.4 Discussion

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018 specifies three different loopback modes that are configurable
using bit 12 to bit 10 of the MDIO register 3.518.
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7.7.2.5 Test configuration

Not applicable.

7.7.2.6 Test procedure steps

The test coordination procedure by means of UT and LT shall perform the following test procedure steps:

1y
2)

The UT powers up the IUT.
The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

3)
4)
5)
6)

The te
The U

7)
8)
9)
10) The U’

7.7.2.7 (
After s
After s
After s

After s

7.7.2.8 K

If the resef
station can

7.7.3 LB

7.7.3.1 K

The UT
The UT
The UT
The UT
The UT

bt coordination procedure waits 100 ms.

[ reads the MDIO register bit 12 to bit 10 of the MDIO register 3.518.

writes 001, to the MDIO register bit 12 to bit 10 of the MDIO register 3.518,
reads the MDIO register bit 12 to bit 10 of the MDIO register 3.518.

writes 010, to the MDIO register bit 12 to bit 10 of the MDIO register3.518.
reads the MDIO register bit 12 to bit 10 of the MDIO register 3:518.

writes 011, to the MDIO register bit 12 to bit 10 of the MPIO register 3.518.
' reads the MDIO register bit 12 to bit 10 of the MDIO register 3.518.

)bservable results

tep 4) the value of the bit 12 to bit 10 of the MDIO register 3.518 is equal to 000,.
tep 6) the value of the bit 12 to bit 10 ofthe MDIO register 3.518 is equal to 001,.
tep 8) the value of the bit 12 to bit 10 of the MDIO register 3.518 is equal to 010,.
tep 10) the value of the bit 12 to bit 10 of the MDIO register 3.518 is equal to 011,.

temarks

not write correctly-into the IUT, check the MDIO cable connections.
T_2: GMII leopback

urpose

This test g

ase’verifies the GMII loopback in the IUT. Concretely it verifies that the same bit pati

value of the bit 12-to-bit 10 of the MDIO register 3.518 is different from 000,, or the MDIO

ern

sequence sent over the IUT GMII transmission interface (GTX_CLK, TXD<7:0>, TX_EN and TX_ER
in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Figure 115-3) is received over the IUT GMII reception
interface (RX_CLK, RXD<7:0>, RX_DV, RX_ER in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Figure 115-3).
Additionally, this test case verifies also that every bit pattern sequence with error transmitted by the
GMII Tx interface generates an error indication in the GMII Rx interface.

7.7.3.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

ISO/IE

ISO/IE

48

C/IEEE 8802-3:2017/Amd 9:2018, 115.1.6.
C/IEEE 8802-3:2017/Amd 9:2018, 115.10.
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ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

3.3 Testsetup

The TS_BASE test setup (see 7.6.2) shall be used.

7.7.

Thi

3.4 Discussion

ISO
opt

7.7

Notl

7.7
Thd
iy
2)
3)
4)
5)
6)

7)
8)

IEC/IEEE 8802-3:2017/Amd 9:2018. The IUT may implement this interface by using
ons given in [SO 21111-2. In this case, the stimuli and check data are modified according

3.5 Test configuration

applicable.

3.6 Test procedure steps

The UT powers up the IUT.

The test coordination procedure waits 100 ms.

The UT writes 001, to the MDIO register bit 12 tobit 10 of the MDIO register 3.518.
The UT writes 1, to the MDIO register bit 15-gf the MDIO register 1.0.

The UT waits till the MDIO register bit 150f the MDIO register 1.0 is equal to 0,.

The UT sets the GMII station to fransmit continuously a bit pattern sequence cons
preamble (seven transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_D
followed by a transaction with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA =1
transactions with GMILTXEN = 1, GMILTX_ER = 0, with GMIL.TX_DATA alternating bg
values, being the first 54;and the second A5, four transactions with GMILTX_EN = 1
ER = 0, with GMILTX_DATA being the four octets resulting of the CRC calculation of th
1 518 octets as specified in ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions
TX_EN =0,.

The UT captures the received GMII transactions.

The UT.sets the GMII station to transmit continuously a bit pattern sequence consisting of
(severitransactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = 55,
a tfahsaction with GMILTX_EN = 1, GMILTX_ER = 0, with GMIL.TX_DATA = D5¢4), 64 t

with GMIL.TX_EN = 1, GMILTX_ER = 0, with GMIL.TX_DATA alternating between two v

test coordination procedure by means of UT and LT shall perform-the following test proce|

s test case is Qppr‘ifipr‘] based on the ]ngir‘a] r‘]pc{*ripﬁnn of the GMII interface given in

one of the
y.

dure steps:

isting of a
ATA = 55,
516), 1518
tween two
» GMILTX_
e previous
with GMII.

h preamble
llowed by

ansactions
lues, being

9)

the first 5A;¢ and the second A5, four transactions with GMILTX_EN = 1, GMILTX_ER = 0, with

GMILTX_DATA being the four octets resulting of the CRC calculation of the previous 64

specified in ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions with GMIL.TX_EN =

The UT captures the received GMII transactions.

octets as
0,.

10) The UT sets the GMII station to transmit continuously a bit pattern sequence consisting of a
preamble (seven transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = 55,4
followed by a transaction with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = D5,¢), 1 518

transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA alternating be

tween two

values, being the first 5A;4 and the second A5;, but the last one, that are set to 00,4 and GMII.

TX_ER = 1, four transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX
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being the four octets resulting of the CRC calculation of the previous 1 518 octets as specified in
ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions with GMILTX_EN = 0,.

11) The UT captures the received GMII transactions.

7.7.3.7 Observable results
— After step 3) the value of the bit 12 to bit 10 of the MDIO register 3.518 is equal to 001,.

— After step 7) all the GMII received transactions are the same as the ones specified in step 6).

— After tep Y) all the GMII recelved transactions are the same as the ones speciiied 1n step Jd).

— Afterstep 11) atleast one of the GMII received transactions that compounds the bit patternsequgnce
sets the GMIL.LRX_ERR to 1,.

7.7.3.8 Remarks
Check that|the GMII interface cables are correctly attached.

Check that|the GMII station is capable of generating individual transactions, both valid and erroneops.
7.7.4 LBT_3: PMD loopback

7.7.4.1 HRurpose

This test dase verifies the PMD loopback in the IUT. Concréfely it verifies that the same bit pattern
sequence dent over the [UT GMII transmission interface (GTX_CLK, TXD<7:0>, TX_EN and TX_ER in
ISO/IEC/IHEE 8802-3:2017/Amd 9:2018, Figure 115-3) is-¥eceived over the IUT GMII reception interface
(RX_CLK, RXD<7:0>, RX_DV, RX_ER in ISO/IEC/IEEE.8802-3:2017/Amd 9:2018, Figure 115-3).

7.7.4.2 Test case references

The follow|ng clauses and subclauses of the-referred documents are relevant for this test case:
— ISO/IEC/IEEE 8802-3:2017/Amd-9;2018, 115.1.6.

— ISO/IEC/IEEE 8802-3:2017/Anmd 9:2018, 115.10.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.7.4.3 Test setup
The TS_BASEtest setup (see 7.6.2) shall be used.

7.7.4.4 Discussion

The PMD loopback is specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.10. This test case verifies
that this loopback is working correctly, meaning that every bit pattern sequence sent over the GMII Tx
interface is correctly received by the GMII Rx interface. Additionally, every bit pattern sequence with
error transmitted by the GMII Tx interface generates an error indication in the GMII Rx interface.

7.7.4.5 Test configuration

Not applicable.

50 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=50a0efa7c1c6302980e4af824774cb6e

1SO 21111-3:2020(E)

7.7.4.6 Test procedure steps

The test coordination procedure by means of UT and LT shall perform the following test procedure steps:

1
2)
3)
4)
5)
6)
7)

8)
9)

10)
11)

12)

The UT powers up the IUT.

The test coordination procedure waits 100 ms.

The UT writes 010, to the MDIO register bit 12 to bit 10 of the MDIO register 3.518.
The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.
The UT waits till the MDIO register bit 2 of the MDIO register 1.1 is set to 1,.

The UT sets the GMII station to transmit continuously a bit pattern sequence cons
preamble (seven transactions with GMILTX_EN = 1, GMILTX_ER = 0, wjith. GMILTX_D
followed by a transaction with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = I
transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA alternating b
values, being the first 5A;, and the second A5, four transactions with GMILTX_EN = 1
ER = 0, with GMIL.TX_DATA being the four octets resulting of the-CRC calculation of th
1 518 octets as specified in ISO/IEC/IEEE 8802-3:2017, 3.29 @and 12 idle transactions
TX_EN = 0,.

The UT captures the received GMII transactions.

The UT sets the GMII station to transmit continuously'a bit pattern sequence consisting of

isting of a
ATA = 554
516), 1518
tween two
» GMILTX_
e previous
with GMII.

A preamble

(seven transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMIL.TX_DATA = 55, followed by

a transaction with GMILTX_EN = 1, GMILTXER = 0, with GMILTX_DATA = D5¢), 64 tr
with GMILTX_EN = 1, GMILTX_ER = 0, withhGMILTX_DATA alternating between two v4

ansactions
lues, being

the first 5A;¢ and the second A5, four transactions with GMILTX_EN = 1, GMILTX_ER = 0, with

GMILTX_DATA being the four octets resulting of the CRC calculation of the previous 6
specified in ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions with GMIL.TX_EN =

The UT captures the received GMII transactions.

The UT sets the GMII station to transmit continuously a bit pattern sequence cons
preamble (seven transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_D
followed by a transaction with GMIL.TX_EN = 1, GMIL.TX_ER = 0, with GMILTX_DATA =1
transactions with‘6GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA alternating bd
values, being thefirst 5A,, and the second A5;, but the last one, that are set to 00,4
TX_ER = 1,Aour transactions with GMIL.TX_EN = 1, GMILTX_ER = 0, with GMILTX
being the four octets resulting of the CRC calculation of the previous 1 518 octets as s
ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions with GMILTX_EN = 0,.

The UT captures the received GMII transactions.

1 octets as
02-

isting of a
ATA = 554
516), 1518
tween two
and GMIL.
| DATA not
pecified in

7.7.4.7 Observable results

After step 3) the value of the bit 12 to bit 10 of the MDIO register 3.518 is equal to 010,.

After step 8) all the GMII received transactions are the same as the ones specified in step 7).

After step 10) all the GMII received transactions are the same as the ones specified in step 9).

After step 12) all the GMII received transactions are the same as the ones specified in step 11).

7.7.4.8 Remarks

Check that the GMII interface cables are correctly attached.
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Check that the GMII station is capable of generating individual transactions, both valid and erroneous.
7.7.5 TMT_1: Test mode configuration general

7.7.5.1 Purpose

This test case verifies that the test mode is configured over the MDIO and that the default value of the
test mode register is 000,.

7.7.5.2 Test case references

The follow|ng clauses and subclauses of the referred documents are relevant for this test case;
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.5.
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.7.5.3 Test setup
The TS_BAIE test setup (see 7.6.2) shall be used.

7.7.5.4 Discussion

ISO/IEC/IHEE 8802-3:2017/Amd 9:2018, 115.5 specifies the different test modes.

7.7.5.5 Test configuration

Not applicgble.

7.7.5.6 Test procedure steps
The test coprdination procedure by means of UT’and LT shall perform the following test procedure stgps:
1) The UT powers up the IUT.

2) The UT writes 1, to the MDIO register bit 15 of the MDIO register 3.0.

3) The UT reads the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

4) The UT writes 001, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
5) The UT reads the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

6) The UT writes010, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
7) The UT reads the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

8) The UT writes 011, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
9) The UT reads the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
10) The UT writes 100, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
11) The UT reads the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
12) The UT writes 101, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
13) The UT reads the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
14) The UT writes 110, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
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15) The UT reads the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

7.7.5.7 Observable results

— After step 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 000,.
— After step 5) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 001,.
— After step 7) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 010,.
— After step 9) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 011,.

— |After step 11) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 100,
— |After step 13) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal.to-101,
— |After step 15) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 110,

7.7{5.8 Remarks

If the reset value of the bit 15 to bit 13 of the MDIO register 3.518 is different from 000,, of the MDIO
staffion cannot write correctly into the IUT, check the MDIO cable connections.

7.716 TMT_2: Test mode 1 transmission

7.76.1 Purpose

Thip test case verifies that the IUT sets properly thetest mode 1, and that the transmit block generated
in this mode is the one expected.

7.716.2 Test case references
The following clauses and subclauses.of.the referred documents are relevant for this test cage:
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.5.

— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
— |ISO/IEC/IEEE 880243:2017/Amd 9:2018, Clause 45.

7.716.3 Test setup
Theg TS_BASE test setup (see 7.6.2) shall be used.

7.716.4, \'Discussion

Thdtest maodes are cpnt‘ifind in IQﬂI/TF‘F/IF‘F‘F‘ 8802-3:201 7I/Amd 9:2018 1155 As specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.5.1, the generated transmit block when IUT is configured
in test mode 1 is equivalent to the transmission of a data payload set to zero, ignoring the inputs coming
from the GMII interface. The 64B/65B encoder is not used in this test mode.

Rx binary scrambling is defined as the inverse function of the payload data binary scrambler specified
in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.4.2.

7.7.6.5 Test configuration

Not applicable.
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7.7.6.6 Test procedure steps

The test coordination procedure by means of UT and LT shall perform the following test procedure steps:

1
2)
3)
4)
5)
6)

54

The UT powers up the [UT.

The test coordination procedure waits 100 ms.

The UT writes 001, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

The UT writes 1, to the MDIO register bit 15 of the MDIO register 3.0.

The U]
The U]
i) TH
i) TH

palyload data equal to zero and with the following contents for the header fields:

a)
b)
‘)
d)
e)

iii) Th
R)

iv) Th
fig

v) TH

eq
fo1

a)
b)
q
d)

palﬁload data equal to zere.precoded using the coefficients IUT_COEF_1 to perform

" waits till the MDIO register bit 15 of the MDIO register 3.0 is equal to 0,.
' performs the link establishment using THP between IUT and transmit block anatyser.
e UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

e UT sets the transmit block generator to transmit continuously a transmit block ¥y

PHD.TX.NEXT.MODE is set to 0,.
PHD.RX.HDRSTATUS is set to OK.
PHD.RX.RXLINKSTATUS is set to NOT_OK.
PHD.TX.NEXT.THP.SETID is set to 0,.
PHD.RX.REQ.THP.SETID is set to 0,.

e UT waits till a transmit block with headerfields PHD.RX.HDRSTATUS set to OK and B
[.LREQ.THP.SETID equal to 1, is received by-the transmit block analyser and captures it.

e test coordination procedure stores-the value of the captured PHD.RX.REQ.THP.COEF|
Ids in the [UT_COEF_1 variable.

e UT sets the transmit blogk generator to transmit continuously a transmit block y

ations in ISO/IEC/IEEE8802-3:2017/Amd 9:2018, 115.3.1.1 and with the following contg
the header fields:

PHD.TX.NEXT.MODE is set to 0,.
PHD.RX.HDRSTATUS is set to OK.
PHD.RX.RXLINKSTATUS is set to NOT_OK.
PHD.TX.NEXT.THP.SETID is set to 1,.

e)

vith

HD.

8:0]

vith
the
bnts

FHDRXREQI AFrSETIDIS SEUTO Us,.

vi) The UT waits till at least two transmit blocks with header fields with PHD.RX.HDRSTATUS set

to

OK and PHD.RX.LINKSTATUS set to OK are received by the transmit block analyser.

vii) The UT waits till THP coefficients are calculated in the transmit block analyser with help from
the test coordination procedure if necessary. The test coordination procedure stores them in
the TBA_COEF variable.

viii)The UT sets the transmit block generator to transmit continuously a transmit block with
payload data equal to zero precoded using the coefficients [UT_COEF_1 to perform the
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equations in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.1.1 and with the following contents
for the header fields:

a) PHD.TX.NEXT.MODE is set to 0,.

b) PHD.RX.HDRSTATUS is set to OK.

c) PHD.RX.RXLINKSTATUS is set to NOT_OK.
d) PHD.TX.NEXT.THP.SETID is set to 1,.

7

e) PHDRX RFQTHP SETID isset to 12
f) PHD.RX.REQTHP.COEF[8:0] is set to TBA_COEF.

ix) The UT waits till a transmit block with header fields with PHD.RX.HDRSTATUS set §o OK, PHD.
RX.LINKSTATUS set to OK and PHD.TX.REQ.NEXT.SETID equal to 1, is received by the transmit
block analyser and captures it.

x) The UT sets the transmit block generator to transmit continuously a transmit plock with
payload data equal to zero precoded using the coefficients I{UT_COEF_1 to pg¢rform the
equations in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.1:1-and with the followipg contents
for the header fields:

a) PHD.TX.NEXT.MODE is set to 0,.
b) PHD.RX.HDRSTATUS is set to OK.
c¢) PHD.RX.RXLINKSTATUS is set to OK.
d) PHD.TX.NEXT.THP.SETID is set to 1,:
e) PHD.RX.REQ.THP.SETID is set te 1.
f) PHD.RX.REQ.THP.COEF[8:(];is set to TBA_COEF.
xi) The UT waits till the MDIO register bit 2 of the MDIO register 1.1 is set to 1,.

7) |The UT captures the transmit block transmitted by the IUT in the transmit block analyskr.

7.716.7 Observable résults
— |After step 3) the¥alue of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 001,.

— |After stepiZ).all the captured payload data of the transmit block is equal to 0, after th¢ Rx binary
scrambling.

7.716.8*. ‘Remarks

If the link margin is not enough to complete link establishment, check all optical connections and the
POF attenuation of the setup to meet the channel requirements specified in [SO/IEC/IEEE 8802-3:2017/
Amd 9:2018.

7.7.7 TMT_4: Test mode 2 transmission

7.7.7.1 Purpose

This test case verifies that the IUT sets properly the test mode 2, and that the output of the IUT
transmitter in this mode is the one expected.
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7.7.7.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

ISO/IE

ISO/IE

ISO/IE

C/IEEE 8802-3:2017/Amd 9:2018, 115.5.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.7.7.3 Testsetup

The TS_BAE test setup (see 7.6.2) shall be used.

7.7.7.4

The test
ISO/IEC/IH
in test mo

resulting ilto a square wave at 162,5 MHz.

7.7.7.5 1

Not applic3

7.7.7.6 1

The test co

1y
2)

The U7
The te
3) The U7
4)
5)

6)

The U]
The U]
The U]

7.7.7.7 (

After

After S
asqua

iscussion

odes are specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.5, "As specified
EE 8802-3:2017/Amd 9:2018, 115.5.2, the generated transmit block when IUT is configy
e 2 is equivalent to the transmission of a sequence of alternated.symbols {+1} and

est configuration

ble.

est procedure steps

prdination procedure by means of UT and LT shallperform the following test procedure st
" powers up the [UT.

5t coordination procedure waits 100 ms.

" writes 010, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

 writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

" waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.

" captures the transmit block transmitted by the [UT in the transmit block analyser.

)bservable results
tep 3) the'yalue of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 010,.

tep6)the sequence received is equal to an alternation of {-1} and {1} symbols, resulting
Fe-wave at 162,5 MHz.

in
red
-1},

EPS:

nto

7.7.7.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.

7.7.8 TMT_5: Test mode 3 transmission

7.7.8.1 Purpose

The test case verifies that the IUT sets properly the test mode 3, and that the output of the IUT

transmitte

56

r in this mode is the one expected.
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7.7.8.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.5.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.7.8.3 Test setup

Theg TS_BASE test setup (see 7.6.2) shall be used.

7.718.4 Discussion

The test modes are specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, "115.5. As specified in
ISOJIEC/IEEE 8802-3:2017/Amd 9:2018, 115.5.3, the generated transmit bloek when IUT is configured
in test mode 3 is equivalent to the transmission of a sequence of ten symbols {+1} and ten syjmbols {-1},
resfilting into a square wave at 16,25 MHz.

7.718.5 Test configuration

Not|applicable.

7.7]8.6 Test procedure steps
The test coordination procedure by means of UT and LT shall perform the following test proce(dure steps:
1) |The UT powers up the IUT.

2) |The test coordination procedure waitss100 ms.

3) |The UT writes 011, to the MDIQregister bit 15 to bit 13 of the MDIO register 3.518.
4) |The UT writes 1, to the MDIQ.register bit 15 of the MDIO register 1.0.

5) |The UT waits till the MDIOregister bit 15 of the MDIO register 1.0 is equal to 0,.

6) |The UT captures thetransmit block transmitted by the IUT in the transmit block analys

L]
Il

7.718.7 Observable results
— | After step)3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 011,.

— |Afterstep 6) the sequence received is equal to an alternation of ten {+1} followed by ten {-[l} symbols,
reésulting into a square wave at 16,25MHz.

7.7.8.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.
7.7.9 TMT_6: Test mode 4 transmission

7.7.9.1 Purpose

The test case verifies that the IUT sets properly the test mode 4, and that the output of the IUT
transmitter in this mode is the one expected.
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7.7.9.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.5.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.7.9.3 Testsetup

The TS_BAE test setup (see 7.6.2) shall be used.

7.7.9.4 iscussion

The test modes are specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.5,"As specified in
ISO/IEC/IHEE 8802-3:2017/Amd 9:2018, 115.5.4, the generated transmit block when IUT is configyred
in test mode 4 is equivalent to the transmission of two consecutive subsequences gyrepeated 250 times
and q, repgated 250 times. g, is a sequence of twenty symbols {+1} followed by ten symbols {-1}, anfl q,
is a sequenice of ten symbols {+1} followed by twenty symbols {-1}.

7.7.9.5 Test configuration

Not applicgble.

7.7.9.6 Test procedure steps
The test coprdination procedure by means of UT and LT ghall perform the following test procedure stgps:
1) The UT powers up the IUT.

2) The tept coordination procedure waits 100 ms.

3) The UT writes 100, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
4) The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

5) The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.

6) The UT captures the transmit block transmitted by the IUT in the transmit block analyser.

7.7.9.7 (bservableresults
— After gtep 3) the'value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 100,.

— After qtep,6) the sequence received is equal to the expected transmitted sequence in 7.7.9.4.

7.7.9.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.
7.7.10 TMT_7: Test mode 5 transmission

7.7.10.1 Purpose

The test case verifies that the IUT sets properly the test mode 5, and that the output of the IUT
transmitter in this mode is the one expected.
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7.7.10.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.5.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.7.10.3 Test setup

Theg TS_BASE test setup (see 7.6.2) shall be used.

7.7)10.4 Discussion

The test modes are specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, "115.5. As specified in
ISOJIEC/IEEE 8802-3:2017/Amd 9:2018, 115.5.5, the generated transmit bloek when IUT is configured
in test mode 5 is equivalent to the transmission of all symbols set to {0}.

7.7110.5 Test configuration

Not|applicable.

7.7]10.6 Test procedure steps
The test coordination procedure by means of UT and.LEshall perform the following test proce(dure steps:
1) [The UT powers up the IUT.

2) |The test coordination procedure waits 100 ms.

3) |The UT writes 101, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
4) [The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

5) |The UT waits till the MDIO\register bit 15 of the MDIO register 1.0 is equal to 0,.

6) |The UT captures thetransmit block transmitted by the IUT in the transmit block analys

™
g

7.7]10.7 Observableresults

— |After step3).the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 101,.

o~

— |After step 6) the sequence received is equal to the expected transmitted sequence in 7.7|1

7.7{10:8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.
7.7.11 TMT_8: Test mode 6 transmission

7.7.11.1 Purpose

The test case verifies that the IUT sets properly the test mode 6, and that the output of the IUT
transmitter in this mode is the one expected.
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7.7.11.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

ISO/IE

ISO/IE

ISO/IE

C/IEEE 8802-3:2017/Amd 9:2018, 115.5.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.7.11.3 Test setup

The TS_BA

7.7.11.4 1

The test

in ISO/IE(C
configured
ISO/IEC/IH

7.7.11.5 1

Not applic3

7.7.11.6 1
The test co
1)
2)

The U7
The te
3) The U7
4)
5)

6)

The U]
The U]
The U]

7.7.11.7 (

After

After

SE test setup (see 7.6.2) shall be used.

piscussion

modes are specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.5. As speci

/IEEE 8802-3:2017/Amd 9:2018, 115.5.6, the generated transmit Block when IUT

fied
is

in test mode 5 is equivalent to the transmission of a scramble-sequence specified in

EE 8802-3:2017/Amd 9:2018, 115.5.6.

est configuration

ble.

est procedure steps

prdination procedure by means of UT and LT shallperform the following test procedure st
" powers up the [UT.

5t coordination procedure waits 100 ms.

" writes 110, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

 writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

" waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.

" captures the transmit block transmitted by the [UT in the transmit block analyser.

)bservable results
tep 3) the'yalue of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 110,.

tep6)the sequence received is equal to the expected transmitted sequence in 7.7.11.4.

EPS:

7.7.11.8 RemarKks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.

7.7.12 TMT_3: Test mode 1 reception

7.7.12.1 Purpose

The test case verifies that the IUT receives properly the test mode 1, and that the state diagrams in the
[UT are working properly.
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12.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

7.7.

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.5.
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

12.3 Test setup

The

7.7

The
ISO

TS_BASE test setup (see 7.6.2) shall be used.

12.4 Discussion

test modes are specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, "115.5. As s
IEC/IEEE 8802-3:2017/Amd 9:2018, 115.5.1, the generated transmit bloek that the IUT

equiivalent to the transmission of a payload data set to zero.

7.7

Not|

7.7
The
1
2)
3)
4)
5)
6)

7)

12.5 Test configuration

applicable.

12.6 Test procedure steps

test coordination procedure by means of UT and.L.I“shall perform the following test procej
The UT powers up the IUT.

The test coordination procedure waits 100 ms.

The UT writes 001, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

The UT waits till the MDIO\register bit 15 of the MDIO register 1.0 is equal to 0,.

The UT performs thelintk establishment using THP between IUT and transmit block an
step 6) of 7.7.6.6.

The UT sets¢the transmit block generator to transmit continuously a transmit |
payload dataequal to zero precoded using the coefficients IUT_COEF_1 to perform the
in ISO/IEG/IEEE 8802-3:2017/Amd 9:2018, 115.3.1.1 and with the following contel
headerfields:

i} "PHD.TX.NEXT.MODE is set to 1,.

becified in
receives is

dure steps:

hlyser as in

block with
equations
1ts for the

8)

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to OK.

iv) PHD.TX.NEXT.THP.SETID is set to 1,.

v) PHD.RX.REQTHP.SETID is setto 1,.

vi) PHD.RX.REQ.THP.COEF[8:0] is set to TBA_COEF.
The UT reads MDIO register 3.522.

9) The UT sets the transmit block generator to transmit continuously a transmit block with payload

data equal to zero but a single bit equal to 1 precoded using the coefficients IUT_COEF_1
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the equations in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.1.1 and with the following contents

for the
i)

header fields:

PHD.TX.NEXT.MODE is set to 1,.

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to OK.

iv) PHD.TX.NEXT.THP.SETID is set to 1,.

v) PH

vi) PH
10) The U1

7.7.12.7 (
— Afters
After g
After g

After s
receive

After

7.7.12.8 K

If the link
POF attenu
Amd 9:201

7.7.13 LB

7.7.13.1 H

The test ca|

7.7.13.2 1
The follow

ISO/IE

DRX REQTHPSETID js set to 12
D.RX.REQ.THP.COEF][8:0] is set to TBA_COEF.
' reads MDIO register 3.522.

)bservable results

tep 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is egualto 001,.
tep 6) the register 1.1, bit 2 is equal to 1,.

tep 8) the register 3.522 is equal to 0,.

tep 10) the register 3.522 is different from 0, increasing the value by one each transmit b
pd.

tep 10) all GMII transactions are idle.

emarks

margin is not enough to complete link«gstablishment, check all optical connections and
ation of the setup to meet the channelrequirements specified in ISO/IEC/IEEE 8802-3:2(
8.

T_4: Line loopback

urpose

se verifies that theNUT operates in the line loopback mode.

est case reférences

ng clauses and subclauses of the referred documents are relevant for this test case:

C/IEEE 8802-3:2017/Amd 9:2018, 115.10.

ISO/IE

ISO/IE

C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.7.13.3 Test setup

The TS_BA

SE test setup (see 7.6.2) shall be used.

7.7.13.4 Discussion

ock

the
17/

The loopback modes are specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018. In the line loopback mode,
all data received is transmitted before the GMII interface, as specified in ISO/IEC/IEEE 8802-3:2017/

Amd 9:201

62

8, Figure 115-3.
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Rx binary scrambling is defined as the inverse function of the payload data binary scrambler specified
in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.4.2.

7.7.

13.5 Test configuration

Not applicable.

7.7.

13.6 Test procedure steps

The test coordination procedure by means of UT and LT shall perform the following test procedure steps:

1
2)
3)
4)
5)
6)

7)
8)

9)

7.7

7.7.

The UT powers up the IUT.

The test coordination procedure waits 100 ms.

The UT writes 011, to the MDIO register bit 12 to bit 10 of the MDIO register"3:518.
The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

The UT waits till the MDIO register bit 15 of the MDIO register 1.0,i§ equal to 0,.

The UT performs the link establishment using THP between IUT and transmit block an
step 6) of 7.7.6.6.

The UT captures the transmit block transmitted by the {lUT in the transmit block analys

The UT sets the transmit block generator to transmit continuously a transmit block w
data equal to zero but a single bit equal to 1 precoded using the coefficients [UT_COEF_1

hlyser as in

T,

th payload
to perform

the equations in ISO/IEC/IEEE 8802-3:2017/Anmd 9:2018, 115.3.1.1 and with the followig contents

for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to.QK:

iii) PHD.RX.RXLINKSTATUS is set to OK.

iv) PHD.TX.NEXT.THP.SETID is set to 1,.

v) PHD.RX.REQ.THPSSETID is set to 1,.

vi) PHD.RX.REQ.FHP.COEF[8:0] is set to TBA_COEF.

The UT capturés the transmit block transmitted by the IUT in the transmit block analys

13.7 Observable results

After step 3) the value of the bit 12 to bit 10 of the MDIO register 3.518 is equal to 011,.

After step 6) the register 1.1, bit 2 is equal to 1,.

After step 7) all the captured payload data of the transmit block is equal to 0, after the Rx binary

scrambling.

After step 9) all the captured payload data of the transmit block is equal to 0, but a single 1, after

the Rx binary scrambling.

13.8 Remarks

If the link margin is not enough to complete link establishment, check all optical connections and the
POF attenuation of the setup to meet the channel requirements specified in ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018.
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7.8 Block 2 test cases: Mandatory functionality

7.8.1 General

Thissubclausespecifiesthetestcasescoveringthemandatoryfunctionality ofISO/IEC/IEEE8802-3:2017/

Amd 9:2018.
7.8.2 PCST_1: PCS transmission signalling

7.8.2.1 Purpose

This test dase verifies that the IUT transmits a compliant transmit block structure as specifie
ISO/IEC/IHEE 8802-3:2017/Amd 9:2018.

7.8.2.2 est case references

The follow|ng clauses and subclauses of the referred documents are relevant for this'test case:
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.

ISO/IEC/IHEE 8802-3:2017/Amd 9:2018, 115.2 specifies the structure of the transmit block
especially Figure 115-4). This test case verifieS that the IUT generates a transmit block compliant v
this specification, focusing on the structure of the pilot generation S1 and S2.

7.8.2.5 Test configuration

Not applicgble.

7.8.2.6 Test procedure.steps
The test coprdination procedure by means of UT and LT shall perform the following test procedure st
1) The UT powers:up the [UT.

2) The testcoordination procedure waits 100 ms.

] in

[see
vith

EpS:

3) The UT writes 001, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
4) The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.
5) The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.

6) The UT performs the link establishment using THP between [UT and transmit block analyser as in

step 6) of 7.7.6.6.

7) The UT captures the transmit block transmitted by the IUT in the transmit block analyser.

i) The test coordination procedure checks that the first 160 symbols of the transmit block
compound a pilot S1 sub-block as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,

115.2.2.1, in which the symbols are modulated using a PAM-2 scheme.
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ii) The test coordination procedure checks that the following 7 904 symbols of the transmit block

correspond to the expected transmitted symbols, resulting from the payload d
scrambler, PAM-16 encoder and data symbol scrambler specified in ISO/IEC/IEEE 88

ata binary
02-3:2017/

Amd 9:2018, 115.2.4.2, 115.2.4.3 and 115.2.4.4 respectively when input data is always zero.

The symbols are PAM-16 modulated.

iii) The test coordination procedure checks that the following 160 symbols of the transmit
block correspond to the first PHS sub-block of 14 PHS sub-blocks as specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.3. The test coordination procedure steps
(2 x 7904) + 160 symbols and gets the second PHS sub-block storing the 160 symbols starting

at this point. The test coordination procedure repeats by stepping again (2 x 7

04) + 160

7.8

7.8
Che

7.8

7.8

Thi
enc

7.8
Thd

symbols up to get the 14th PHS sub-block. Demodulate performing the inverse funef
ones specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.3 and check thatth
is correct.

iv) The test coordination procedure checks that the 160 symbols block, starting at §
(160 + 7 904) is identical to the 160 symbols starting from k x (160 +Z 904), with k
integer in the range of 3 to 14.

v) The test coordination procedure checks that the 160 symbgls-block starting at §
(160 + 7 904) compounds a pilot S2 sub-block as specifieddn~ISO/IEC/IEEE 8802-3
9:2018, 115.2.2.2, in which the symbols are modulated using a PAM-2 scheme.

2.7 Observable results
After step 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 001,.

The results of the check specified in step 7) are‘all OK.

2.8 Remarks

ck the MDIO cable connections.

3 PCST_2: PCS transmission PHD

3.1 Purpose

5 test case verifies that the IUT transmits properly the PHD contents, with the correct 1
bding and position.nside the transmit block.

3.2 Test case references

following/clauses and subclauses of the referred documents are relevant for this test cage:

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.3.

ions to the
e PHD CRC

ymbol 2 x
equal to an

ymbol 2 x
2017/Amd

nodulation,

7.8.

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.4.
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

3.3 Testsetup

The TS_BASE test setup (see 7.6.2) shall be used.
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7.8.3.4 Discussion

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.1 specifies the transmit block structure, and specifies the
PHS sub-blocks position and length inside the transmit block. In addition, ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018, 115.2.3 describes how the PHD is encoded and scrambled to compose the symbols. Finally,
in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.4, the fields that compose the PHD are described.

This test case verifies that the [UT transmits properly the PHD with known contents. To validate the
PHD, the test procedure steps go through the link establishment process, capturing and analysing the
transmit blocks at each point. The test mode 1 is set to avoid any data coming from the GMII.

7.83.5 1
Not applic3
7.8.3.6 1
The test co
1) The U7
2) TheU]
3) The UT
4) The te
equal {
5) The U7
i) Th
ii) Th
a)
b)
c)
d)
e)
iii) Th
as
iv) TH

v)

6)

66

palyload data equal to zero and with.the following contents for the PHD fields:

est configuration

ble.

est procedure steps

prdination procedure by means of UT and LT shall perform the followingtest procedure st
" powers up the [UT.

" writes 001, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

" writes 1, to the MDIO register bit 15 of the MDIO registepr1.0.

st coordination procedure waits till the MDIO register bit 15 of the MDIO register 1.
0 0,.

' performs the header lock part of the link establishment.
e UT writes 0, to the MDIO register bit 11.0f the MDIO register 1.0.

e UT sets the transmit block generator to transmit continuously a transmit block v

PHD.TX.NEXT.MODE set to 05.
PHD.RX.HDRSTATUS isset'to OK.
PHD.RX.RXLINKSTATUS is set to NOT_OK.
PHD.TX.NEXT.FHP.SETID is set to 0,.
PHD.RX.REQ:THP.SETID set to 0,.

e UT waits till coarse and fine timing recovery is performed in the transmit block analy
specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.3.

EpS:

0 is

vith

yser

e UT waits till MDIO register bit 12 of the MDIOQ register 3.519 is equal to 1,

The UT waits till MDIO register bit 11 of the MDIO register 3.519 is equal to 1,.

vi) The UT waits till MDIO register bit 10 of the MDIO register 3.519 is equal to 1,.

The UT captures the transmit block transmitted by the IUT in the transmit block analyser.

i)

ii)

The test coordination procedure skips the first 160 symbols of the transmit block (pilot S1
sub-block).

The test coordination procedure skips the following 7 904 symbols of the transmit block
corresponding to the payload data symbols.
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iii) The test coordination procedure checks that the following 160 symbols of the transmit

iv)

block correspond to the first PHS sub-block of the total 14 PHS sub-blocks as specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.3. The test coordination procedure steps (2
x 7 904) + 160 symbols and gets the second PHS sub-block storing the 160 symbols starting
at this point. The test coordination procedure repeats by stepping again (2 x 7 904) + 160
symbols up to get the 14th PHS sub-block. Demodulate performing the inverse functions
to the ones specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.3 and check that
the PHD CRC is correct. The test coordination procedure extracts the PHD as specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Table 115-6.

v)

vi)

The test coordination procedure checks that PHD field PHD. TX.NEXT.MODE is equal to 1,.
The test coordination procedure checks that PHD field PHD.TX.THP.SETID is eqialtp 0,.
The test coordination procedure checks that PHD field PHD.TX.NEXT.PDB.OEFSET is pqual to 0,.

vii) The test coordination procedure checks that PHD field PHD.RX.REQ,THP.COEF from [0] to [8]

are equal to 0,.

viii) The test coordination procedure checks that PHD field PHD.RX.LINKSTATUS is equal fo NOT_OK.

ix)

The test coordination procedure checks that PHD field PHD:RX.HDRSTATUS is equal to OK.

The test coordination procedure applies the THP coefficients calculated by the IUT in tle transmit

block generator.

i)

iv)

The UT waits till a transmit block with headerifields PHD.RX.HDRSTATUS set to OK and PHD.
RX.REQ.THP.SETID equal to 1 is received by the transmit block analyser and captures it.

The test coordination procedure stores.the value of the captured PHD.RX.REQ.THR.COEF|[8:0]
fields in the [UT_COEF_1 variable.

The UT sets the transmit block*generator to transmit continuously a transmit plock with
payload data equal to zero, precoded using the coefficients [UT_COEF_1 to p¢rform the
equations in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.1.1 and with the following contents
for the header fields:

a) PHD.TX.NEXT.MODE is set to 0,.

b) PHD.RX.HDRSTATUS is set to OK.

c) PHD.RXRXLINKSTATUS is set to NOT_OK.
d) PHRFX.NEXT.THP.SETID is set to 1,.

e) \PHD.RX.REQ.THP.SETID is set to 0,.

The UT waits till at least two transmit blocks with header fields with PHD.RX.HDR$TATUS set
to OK and PHD.RX.LINKSTATUS set to OK are received by the transmit block analysér.

The test coordination procedure calculates the THP coefficients in the transmission block analyser
and ask the IUT to use them in the transmit blocks.

i)

The UT waits till THP coefficients are calculated in the transmit block analyser with help from
the test coordination procedure if necessary. The test coordination procedure stores them in
the TBA_COEF variable.

The UT sets the transmit block generator to transmit continuously a transmit block with
payload data equal to zero precoded using the coefficients IUT_COEF_1 to perform the
equations in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.1.1 and with the following contents
for the header fields:

a) PHD.TX.NEXT.MODE is set to 0,.
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b) PHD.RX.HDRSTATUS is set to OK.
c¢) PHD.RX.RXLINKSTATUS is set to NOT_OK.
d) PHD.TX.NEXT.THP.SETID is set to 1,.
e) PHD.RX.REQTHP.SETID is set to 1,.
f) PHD.RX.REQ.THP.COEF][8:0] is set to TBA_COEF.
iii) The UT waits till a transmit block with header fields with PHD.RX.HDRSTATUS set to OK, PHD.

R?MM&LMWM@MM@MmH
blpck analyser and captures it.

iv) THe UT sets the transmit block generator to transmit continuously a transmit block With
palzload data equal to zero precoded using the coefficients IUT_COEF_1 to ‘perform |the
equations in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.1.1 and with the following conté¢nts
for the header fields:

a)| PHD.TX.NEXT.MODE is set to 0,.
b)| PHD.RX.HDRSTATUS is set to OK.
c¢)| PHD.RX.RXLINKSTATUS is set to OK.
d)| PHD.TX.NEXT.THP.SETID is set to 1,.
e)| PHD.RX.REQ.THP.SETID is set to 1,.
f)| PHD.RX.REQ.THP.COEF[8:0] is set to TBA_COEE
9) The UT waits till the MDIO register bit 2 of the MDIO register 1.1 is set to 1,.

7.8.3.7 (Qbservable results

— After gtep 2) the value of the bit 15 to Kit)13 of the MDIO register 3.518 is equal to 001,.
— After gtep 5.iv) the value of the bit:l2 of the MDIO register 3.518 is equal to 1,.

— After gtep 5.v) the value of the\bit 11 of the MDIO register 3.518 is equal to 1,.

— After gtep 5.vi) the value efithe bit 10 of the MDIO register 3.518 is equal to 1,.

— The repults of the check specified in step 6.iii) are all OK.

— The repults of the'Check specified in step 6.iv) are all OK.

— The repults‘of-the check specified in step 6.v) are all OK.

— The repults of the check specified in step 6.vi) are all OK.

— The results of the check specified in step 6.vii) are all OK.
— The results of the check specified in step 6.viii) are all OK.
— The results of the check specified in step 6.ix) are all OK.

— After step 9) the value of the bit 2 of the MDIO register 1.1 is equal to 1,.

7.8.3.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.
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Link margin cannot be enough to complete link establishment. Check all optical connections and the POF
attenuation of the setup to be inside the channel requirements specified in ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018.

7.8.4 PCST_3: Transmission PCS payload data

7.8.4.1 Purpose

This test case verifies that the IUT transmits a compliant transmit block containing a fixed and known

pay
7.8
Thd

7.8
The

7.8

ISO
test
ISO
gen
ass

7.8

Not|

7.8
Thd

1y
2)

load data.

4.2 Test case references

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

4.3 Testsetup

TS_BASE test setup (see 7.6.2) shall be used.

4.4 Discussion

[EC/IEEE 8802-3:2017/Amd 9:2018, 115.2 specifies the structure of the transmit |

IEC/IEEE 8802-3:2017/Amd 9:2018, with special focus on the contents of the pa
erated. Additionally, this test case also Verifies the 64B/65B encoder and payload data BC
pecified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.4.1.

4.5 Test configuration
applicable.
4.6 Test procedure steps

test coordination procedure by means of UT and LT shall perform the following test procej
The UT pewers up the IUT.

The test coordination procedure waits 100 ms.

3)

following clauses and subclauses of the referred documents are relevant for this.test cage:

block. This

case verifies that the IUT generates adransmit block compliant with the specification in

yload data
H encoding

dure steps:

The UT writes 000, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

4)
5)
6)
7)

The UT writes1 to the MDIO register bit 15 of the MDIO register 1.0.
The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.
The UT sets the GMII station to transmit idle status (GMIL.LRX_EN = 0,).

The UT performs the link establishment using THP between IUT and transmit block analyser as in

step 6) of 7.7.6.6.
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8)

9)

10)

11)

70

The test coordination procedure obtains the lowest value of the PHD.TX.NEXT.PDB.OFFSET field
from the transmit blocks transmitted by the IUT.

i) The test coordination procedure gets all the 13 possible values of the PHD.TX.NEXT.PDB.
OFFSET field from the transmit blocks transmitted by the IUT and received by the transmit
block analyser.

ii) The test coordination procedure stores the lowest value in the local variable DELTA_ZERO. The
expected value is in the range from 0 to 4

The UT captures the transmit block transmitted by the IUT in the transmit block analyser.

i) Infafirst stage, the test coordination procedure extracts the PHD.TX.NEXT.PDB.OFFSET fie]ld of
the PHD specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.4 from the PHS s@b-blacks
in[the captured transmit block. If the content of the PHD.TX.NEXT.PDB.OFFSET field-isdiffefent
from 40+DELTA_ZERO, capture another one. If it is equal to 40+DELTA_ZERO; continue with
the transmit block analyser going to ii).

ii) THe test coordination procedure skips the first 160 symbols of the transmit block (pilof S1
sup-block).

iii) THe test coordination procedure checks that the following 7 904 syumbols of the transmit block
cofrespond to the expected transmitted symbols, resulting/from the payload data birary
scrambler, PAM16 encoder and data symbol scrambler specified in ISO/IEC/IEEE 8802-3:2(017/
Amd 9:2018, 115.2.4.2, 115.2.4.3 and 115.2.4.4 respectively when input signal in the 64B/p5B
enicoder is the one specified in 6). The first DELTA_ZERO bits of the transmit block payload
dafta are not taken into account in the comparison.

iv) THe test coordination procedure steps 160 symbals-of the transmit block and gets the following
7 904 symbols. Get the transmitted GMII transactions with the procedure specified in iii) pnd
check that they correspond to idle transactiens as expected.

v) THhe test coordination procedure repeats step iv) 26 times to complete the transmit bjock
delcoding.

The U[l' sets the GMII station to transmit continuously a bit pattern sequence consisting pf a
preample (seven transactions withh"GMIL.TX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = $5,4
followed by a transaction with-GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = D54), 1/518
transaptions with GMILTX_EN:= 1, GMILTX_ER = 0, with GMIL.TX_DATA alternating between fwo
values| being the first 5A¢g-and the second A5, four transactions with GMILTX_EN = 1, GMIIITX_
ER = 0, with GMIL.TX_DATA being the four octets resulting of the CRC calculation of the previous
1 518 pctets as specified in ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions with GMII.

in the captured transmit block. If the content of the PHD.TX.NEXT.PDB.OFFSET field is different
from 40 + DELTA_ZERO, capture another one. If it is equal to 40+DELTA_ZERO, continue with
the transmit block analyser going to ii).

ii) The test coordination procedure skips the first 160 symbols of the transmit block (pilot S1
sub-block).

iii) The test coordination procedure checks that the following 7 904 symbols of the transmit block
correspond to the expected transmitted symbols, resulting from the payload data binary
scrambler, PAM-16 encoder and data symbol scrambler specified in ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018, 115.2.4.2, 115.2.4.3 and 115.2.4.4 respectively when input signal in the 64B/65B
encoder is the one specified in 10). The first DELTA_ZERO bits of the transmit block payload
data are not taken into account in the comparison.
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iv) The test coordination procedure steps 160 symbols of the transmit block and gets the following
7 904 symbols. Get the transmitted GMII transaction with the procedure specified in iii) and

v)

check that they are the expected values.

The test coordination procedure repeats step iv) 26 times to complete the transmit block

decoding.

12) The UT sets the GMII station to transmit continuously a bit pattern sequence consisting of a
preamble (seven transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = 55,4
followed by a transaction with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = D5,),
1 518 transactions with GMILTX_EN =1, GMILTX_ER = 0, with GMILTX_DATA alternating between

13)

7.8

two values, being the first 5A;; and the second A5, but the last one, that is set to 004
TX_ER = 1, four transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMHITX
being the four octets resulting of the CRC calculation of the previous 1 518 octéts-as {
ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions with GMILTX_EN = 04:

The UT captures the transmit block transmitted by the IUT in the transmit block analys

i)

iif)

v)

4.7 Obseérvable results
After.stép 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 000,.
After step 7) the value of the bit 2 of the MDIO register 1.1 is equal to 1,.

In a first stage, the test coordination procedure extracts the PHD.TX<NEXT.PDB.OFF
the PHD specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,115.3.4 from the PHS
in the captured transmit block. If the content of the field is ‘different from 40 + DE
capture another one. If it is equal to 40 + DELTA_ZERQ;ycontinue with the tran
analyser going to ii).

The test coordination procedure skips the first 160 symbols of the transmit blog
sub-block).

and GMII.
| DATA not
pecified in

T,

SET field of
sub-blocks
LTA_ZERO,
smit block

k (pilot S1

correspond to the expected transmitted symbols, resulting from the payload

ata binary

The test coordination procedure checks thatthe following 7 904 symbols of the tragsmit block

scrambler, PAM-16 encoder and data symbol scrambler specified in ISO/IEC/IEEE 8
Amd 9:2018, 115.2.4.2, 115.2.4.3 and~115.2.4.4 respectively when input signal in th
encoder is the one specified in 12);-The first DELTA_ZERO bits of the transmit blo
data are not taken into account-itrthe comparison.

02-3:2017/
e 64B/65B
ck payload

The test coordination procedure steps 160 symbols of the transmit block and gets th following

7 904 symbols. Get the.transmitted GMII transaction with the procedure spec
and check that at least'one of the GMII received transactions that compounds the
sequence sets the GMIL.LRX_ERR to 1,.

The test coordination procedure repeats step iv) 26 times to complete the tran
decoding.

fied in iii)
bit pattern

smit block

After step 5) vi) the value of the bit 10 of the MDIO register 3.518 is equal to 1,.

The results of the check specified in step 9) iii) are all OK.

The results of the check specified in step 9) iv) are all OK.

The results of the check specified in step 11) iii) are all OK.

The results of the check specified in step 11) iv) are all OK.

The results of the check specified in step 13) iii) are all OK.

The results of the check specified in step 13) iv) are all OK.
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7.8.4.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.

Link margin cannot be enough to complete link establishment. Check all optical connections and the POF
attenuation of the setup to be inside the channel requirements specified in ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018.

7.8.5 PCST_4: PCS reception header and payload data

7.8.5.1

This test d
correct mo

7852 1

The follow
— ISO/IE
ISO/IE
ISO/IE
ISO/IE
ISO/IE

ISO/IE

7.8.53 1

The TS_BA

7854 1

This test c:
PHD receiy
field is pro
MDIO regis

As the pre
properly. T

The test m

»
urpose

ase verifies that the IUT receives properly the PHD and payload data contents,(with
dulation, encoding and position inside the transmit block.

est case references

ng clauses and subclauses of the referred documents are relevant for this test case:
C/IEEE 8802-3:2017/Amd 9:2018, 115.2.3.

C/IEEE 8802-3:2017/Amd 9:2018, 115.2.4.

C/IEEE 8802-3:2017/Amd 9:2018, 115.3.4.

C/IEEE 8802-3:2017/Amd 9:2018, 115.10.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 4-5¢

est setup

SE test setup (see 7.6.2) shall beused.

piscussion

ise verifies that the IUT\receives properly a controlled content of PHD and payload data.

Cessed. [.e. when PHD.RX.HDRSTATUS goes from NOT_OK to OK, the IUT changes the bit 1
ter 3.519 from0y-to 1,.

vious test Cases are already performed and passed, the IUT PCS transmission is worl
hen, the.RMD interface level loopback mode is used to verify the reception side.

bde“] (TS_BASE) is set to avoid any data coming from the GMIL.

the

The

ed is checked indirectly, by reading the MDIO registers that change when a received PHD

1 of

(ing

7.8.5.5 Test configuration

Not applicable.

7.8.5.6 Test procedure steps

The test coordination procedure by means of UT and LT shall perform the following test procedure steps:

1) The UT powers up the IUT.

2) The test coordination procedure waits 100 ms.

3) The UT writes 001, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

72
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4)

5)
6)
7)

8)

9)

10)

7.8

7.8.

1SO 21111-3:2020(E)

The UT writes 010, to the MDIO register bit 12 to bit 10 of the MDIO register 3.518 (PMD interface

level loopback).

The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.
The UT performs the link establishment when IUT is in PMD loopback mode:

i) The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

ii) The 1T waits till the MDIQ register 3 519 hit 12 is equal ta 12
iii) The UT waits till the MDIO register 3.519 bit 11 is equal to 1,.
iv) The UT waits till the MDIO register 3.519 bit 10 is equal to 1,.
v) The UT waits till the MDIO register 3.519 bit 9 is equal to 1,.

vi) The UT waits till the MDIO register 3.519 bit 15 is equal to 1,.
vii) The UT waits till the MDIO register 3.519 bit 14 is equal to 1,.
viii) The UT waits till the MDIO register 3.519 bit 13 is equal.to\2,.

The test coordination procedure checks that the MDIQ register 3.520 bit 7 to bit O rg
positive number with the fixed-point format specified.in ISO/IEC/IEEE 8802-3:2017/A
115.3.8.

The test coordination procedure checks that the' MDIO register 3.521 bit 7 to bit 0 rg
positive number with the fixed-point formatsspecified in ISO/IEC/IEEE 8802-3:2017/A
115.3.8.

The test coordination procedure checks-that the MDIO register 3.522 bit 15 to bit 0 are ¢

5.7 Observable results

After step 3) the value of the\bit 15 to bit 13 of the MDIO register 3.518 is equal to 001,.

After step 4) the value ef’the bit 12 to bit 10 of the MDIO register 3.518 is equal to 010,.

After step 7) the value of the bit 15 to bit 9 of the MDIO register 3.519 is equal to 111111
The results ofthe check specified in step 8) are all OK.

The results of the check specified in step 9) are all OK.

The tesults of the check specified in step 10) are all OK.

presents a
nd 9:2018,

presents a
md 9:2018,

qual to 0,.

5:8—Renmarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.

7.8.

7.8.

6 PCST_5: PCS transmission alignment

6.1 Purpose

This test case verifies that the IUT sends properly using the PHD.TX.NEXT.PDB.OFFSET field in the PHD
the information about the offset of the PCS measured from the beginning of the transmit block.

© IS0 2020 - All rights reserved

73


https://standardsiso.com/api/?name=50a0efa7c1c6302980e4af824774cb6e

1ISO 21111-3:2020(E)

7.8.6.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

ISO/IE
ISO/IE
ISO/IE
ISO/IE

C/IEEE 8802-3:2017/Amd 9:2018, 115.2.4.1.3.
C/IEEE 8802-3:2017/Amd 9:2018, 115.3.4.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
C/I1EEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.6.3

est setup

The TS_BAIE test setup (see 7.6.2) shall be used.

7.8.6.4

iscussion

Because a|transmit block does not contain an integer number of PDBs, in general the start of
transmit block payload data does not correspond to a PDB start. Upon reception start, the receiver yses
the field PHD.TX.NEXT.PDB.OFFSET extracted from the previous received header to localize the stal

the first co

In order to
is based on
sequence d

7.8.6.5 1

Not applic3

7.8.6.6 1

The test co
1) The U’

2) Thete

3) The U7
step 6]
4) Thete
EN=0
5) The te
from t

plete PDB.

avoid storing two consecutives transmit blocks in the trafismit block analyser, the test
the fact that the PHD.TX.NEXT.PDB.OFFSET in consecutive transmit blocks follows a kn
erived of ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Equation 115-3.

est configuration

ble.

est procedure steps

prdination procedure by means ¢f UT and LT shall perform the following test procedure st
' powers up the IUT.

bt coordination procedure waits 100 ms.

" performs the linkestablishment using THP between IUT and transmit block analyser 3
of 7.7.6.6.

bt coordinatien procedure checks that the GMII station is transmitting idle transactions (
b; TX_ER=\0,) to the IUT.

he'transmit blocks transmitted by the [UT.

the

't of

ase
dbwn

EpS:

TX_

5t cogrdination procedure obtains the lowest value of the PHD.TX.NEXT.PDB.OFFSET field

i)

The test coordination procedure gets all the 13 possible values of the PHD.TX.NEXT.PDB.

OFFSET field from the transmit blocks transmitted by the IUT and received by the transmit
block analyser.
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ii) The test coordination procedure stores the lowest value in the local variable DELTA_ZERO. The

expected value is in the range from 0 to 4.

6) The UT captures the transmit block transmitted by the IUT in the transmit block analyser.

i)

In a first stage, the test coordination procedure extracts the PHD.TX.NEXT.PDB.OFFSET field of

the PHD specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.4, from the PHS
in the captured transmit block.

a)
5452060351050 25 0] + DELTA_ZERO.

sub-blocks

The test coordination procedure takes as reference the sequence SEQ(1:13) =[ 40 1555 30

7.8

7.8
If tH

7.8

iii)

v)

vi)

vii)

6.7

b) If the content of the field PHD.TX.NEXT.PDB.OFFSET is SEQ(k), the test\cqg
procedure takes the current transmission block offset CURR_OFFSET as SEQ(A

and SEQ(13) if k = 1.

The test coordination procedure skips the first 160 symbols of the trahsmit blod
sub-block).

correspond to the expected transmitted symbols, resulting-ffom the payload
scrambler, PAM-16 encoder and data symbol scrambler speéified in ISO/IEC/IEEE 8
Amd 9:2018, 115.2.4.2, 115.2.4.3 and 115.2.4.4 respectively when input signal in th
encoder is the one specified in 3). The first CURR_OFESET bits of the transmit blo
data is not taken into account in the comparison.

The test coordination procedure checks that the following 7 904 symbols of the trag

The test coordination procedure skips 160 symbols of the transmit block and gets th|
7 904 symbols. Get the transmitted GMII transaction with the procedure specified
check that they are the expected values.

The test coordination procedure repeats step iv) 26 times to complete the tran
decoding.

The test coordination procedure'marks CURR_OFFSET in the sequence SEQ as checl|

If all CURR_OFFSET in the sequence SEQ is checked, the test coordination procedy
the test. If not, it returasto 6).

Observable results

After step 6) allaccumulated checks for all possible values of CURR_OFFSET are OK.

6.8

Remarks

e MDIQ-station cannot write correctly into the IUT, check the MDIO cable connections.

7 PCST_6: PCS reception alignment

ordination
-1) ifk> 1,

k (pilot S1

smit block
ata binary
02-3:2017/
e 64B/65B
ck payload

e following
in iii) and

smit block

ced.

re finishes

7.8.7.1 Purpose

This test case verifies that the IUT receives properly, by using the PHD.TX.NEXT.PDB.OFFSET field in
the PHD, the information about the offset of the PCS measured from the beginning of the transmit block.
This test case verifies also the correct decoding procedure in the 64B/65B decoder

7.8.7.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.4.1.3.
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75


https://standardsiso.com/api/?name=50a0efa7c1c6302980e4af824774cb6e

1ISO 21111-3:2020(E)

ISO/IE
ISO/IE
ISO/IE
ISO/IE

C/I1EEE 8802-3:2017/Amd 9:2018, 115.2.5.
C/IEEE 8802-3:2017/Amd 9:2018, 115.3.4.
C/I1EEE 8802-3:2017/Amd 9:2018, Clause 35.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.7.3 Testsetup

The TS_BA

7.8.74 1

Because a
transmit b
the field PK
the first co

To perforn
PDB types
during at l¢

OFFSET hefader field.

7.8.7.5 1

Not applic3

7.8.7.6 1

The test co

SE test setup (see 7.6.2) shall be used.

piscussion

transmit block does not contain an integer number of PDBs, in general thestdrt of

implete PDB.

this test case the PMD interface level loopback is used and it is tested that control and ¢
as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.24:1:1 are correctly recei
ast 13 consecutive transmit blocks, which cover all possible values of the PHD.TX.NEXT.H

est configuration

ble.

est procedure steps

the

ock payload data does not correspond to a PDB start. Upon reception start, the receiver yses
ID.TX.NEXT.PDB.OFFSET extracted from the previous received header to lecalize the stay

t of

lata
ved
DB.

1y
2)
3)

4)

5)
6)
7)

8)
9)

76

prdination procedure by means of UT andLT shall perform the following test procedure stgps:

The UT powers up the IUT.

The teft coordination procedure waits 100 ms.

The UT writes 010, to the MDIO(register bit 12 to bit 10 of the MDIO register 3.518 (PMD inter}:
level ldopback).

ace

The U’
7.8.5.6

[ performs the linkZ@stablishment when IUT is in PMD loopback mode as specified in 7

The UT sets the GMH station to transmit idle status (GMIL.RX_EN = 0,).

The UT captures’at least 141 120 GMII transactions in the reception of the GMII station.

The U
pream 16
followed by a transaction with GMIL.TX_EN = 12 GMILTX_ER = 0, with GMII TX_DATA =D544),1 518
transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA alternating between two
values, being the first 5A;¢ and the second A5, four transactions with GMILTX_EN = 1, GMIL.TX_
ER = 0, with GMILTX_DATA being the four octets resulting of the CRC calculation of the previous
1 518 octets as specified in ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions with GMII.
TX_EN = 0,.

[¢sets the GMII station to transmit continuously a bit pattern sequence consisting pf a
nnnnnn francactionc "n{—ln (‘I\IITT 'T‘V E‘]\T = 1 f‘]\/lII.'T‘V LR f\ LY G—L f‘l\/lTT TV _DATA - \15

CralrrSactrorry vvIc TZ7y_ LI\ IV L2y 11X T 1Y

1A
TC5CVeTT

The UT captures at least 141 120 GMII transactions in the reception of the GMII station.

The UT sets the GMII station to transmit continuously a bit pattern sequence consisting of a preamble
(seven transactions with GMILTX_EN = 1, GMIL.TX_ER = 0, with GMILTX_DATA = 55, followed by
a transaction with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = D5,;), 64 transactions
with GMILTX_EN = 1, GMIL.TX_ER = 0, with GMIL.TX_DATA alternating between two values, being
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the first 5A,4 and the second A5, four transactions with GMILTX_EN = 1, GMILTX_ER = 0, with
GMILTX_DATA being the four octets resulting of the CRC calculation of the previous 64 octets as
specified in ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions with GMIL.TX_EN = 0,.

The UT captures at least 141 120 GMII transactions in the reception of the GMII station.

11) The UT sets the GMII station to transmit continuously a bit pattern sequence consisting of a
preamble (seven transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = 55,4
followed by a transaction with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = D5;),
1 518 transactions with GMIL.TX_EN = 1, GMILTX_ER = 0, with GMIL.TX_DATA alternating between

two values, being the first 5A,, and the second A5, but the last one, that is set to 00,

and GMII.

12)

7.8]7.7 Observable results

7.8
If tH

7.8

7.8

Thip test case verifies that the IUT transmits an ISO/IEC/IEEE 8802-3:2017/Amd 9:2018
tra‘/:i:smit block and each of the sub-blocks that compose it (pilot S1, pilot S2,, and PHS,) an

po

TX_ER = 1, four transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMILFX| DATA not

being the four octets resulting of the CRC calculation of the previous 1 518 octets/ds™s
ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions with GMILTX_EN = 0,.

The UT captures at least 141 120 GMII transactions in the reception of the GMH station.

After step 3) the value of the bit 12 to bit 10 of the MDIO register 3;518 is equal to 010,.

pecified in

After step 4) the value of the bit 15 to bit 9 of the MDIO registery3.519 is equal to 1111111,.

After step 6) at least 141 120 of the GMII-captured transactions are the same as the ong
in step 5).

After step 8) at least 141 120 of the GMII-captured, transactions are the same as the ong
in step 7).

After step 10) at least 141 120 of the GMII-captured transactions are the same as the ong
in step 9).

After step 12) at least 141 120 of the GMII-captured transactions are the same as the ong
in step 11).

7.8 Remarks

e MDIO station cannot (vrite correctly into the IUT, check the MDIO cable connections.
8 PMAT_1: TranSmission PMA power scaling test

8.1 Purpose

er.scaled to generate symbols at the output of the PMA in such way that -1 < x(t) < 1.

s specified

s specified

s specified

s specified

compliant
e correctly

7.8.

8.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

©IS

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.2.1ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,

115.3.1.2.
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.
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7.8.8.3 Testsetup

The TS_BA

SE test setup (see 7.6.2) shall be used.

7.8.8.4 Discussion

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2 specifies the structure of the transmit block. This
test case verifies that the IUT generates a transmit block compliant with the specification in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, with special focus on the transmit power scaling. The test case

verifies als

o that the different sections of the transmit block have the expected symbol range.

As the optical power is measured in TP2 after the PMD photonics, a relative calibration to the fulks

equivalent
with the re

First the te
symbols {4
from pilot

Once ther
and validat

7.8.8.5 Test configuration

The POF cdble length between optical PMD transmitter and optical PMD receiver shall be equal to

No optical pttenuator shall be used in this test.

7.8.8.6 Test procedure steps

The test coprdination procedure by means of UT and LT\shall perform the following test procedure st

1) The UT powers up the IUT.

2) The tept coordination procedure waits(100 ms.

3) The UT writes 011, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518 (test mode 3).

4) The UT writes 1, to the MDIO tegister bit 15 of the MDIO register 1.0.

5) The UT waits till the MDIO-vegister bit 15 of the MDIO register 1.0 is equal to 0,.

6) The Ul captures at{least 2 877 056 samples in the transmit block analyser. The samples
obtained by synchromnising the amplitude capture at TP2 at the centre of each of the semiperiod
the geherated square wave at 16,25 MHz. The test coordination procedure performs a histog
over the received amplitudes with maximum power Py ., = (2 x AOP,,,) * (ERyax / (ERpax 1|

and m

to the symbols {-1} and {+1} at the output of PMA is performed. PMD photonics comjl
quirements in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018.

st mode 3 is programmed to calibrate in the transmit block analyser the expected leve
1} and {+1}. Once calibrated, the test mode 1 is set and, after link establishment, sym
b1, pilot S2,,, PHD, and payload data are collected in separate pools.

ed against the reference histogram built during the calibration stage of the test.

nimum power Pyi. = 2 x (AOP;, / (ER.x + 1)) and at least 100 bins. Py ..., Pomin» AOP,

rale
lies

s of
bols

bquired number of symbols is collected, a histogram of symbol levels-is drawn for each pool

EpS:

—r

are
s of
Fam

1)

max’

AOP ;|

and ER, . are expressed in linear units. AOP,,,, AOP;, and ER_ . are extracted f

"O1m

ISO/IE

JIEEE ooUZ-5Z2U1//Amd J:Z2U1lo, 14able 115-o0 T0I' TUUUBASE-RHAU. The test coordina

procedure stores this histogram in the HIST_REF variable.

7)
8)
9)
10)

The UT writes 001, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.
The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.

step 6) of 7.7.6.6.

78

(ron

The UT performs the link establishment using THP between IUT and transmit block analyser as in
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11) The UT captures the transmit block transmitted by the IUT in the transmit block analyser.

12)
13)

14)

15)

16)

7.8

7.8.

i)

The test coordination procedure selects from the first 160 symbols of the transmit block (pilot

S1 sub-block), the 128 in the middle of the sequence, discarding the first and last 16 symbols.

The test coordination procedure stores them in the pilot S1 sub-block pool.

the payload data sub-block pool.

The test coordination procedure selects from the 160 symbols of the transmit

The test coordination procedure stores the following 7 904 symbols of the transmit block in

block that

corresponds to the PHS sub-block, the 128 in the middle of the sequence, discarding the first

and lIast 16 symbols. The test coordination procedure stores them in the FHS sub-DI

the payload data sub-block pool.

(pilot S2 sub-block), the 128 in the middle of the sequence, discarding the first

symbols. The test coordination procedure stores them in the pilot‘§2 sub-block pool.

vi) The test coordination procedure returns to ii) till the capturedtransmit block is pr
The test coordination procedure repeats step 11) till at least 18transmit blocks are pro

The test coordination procedure checks that the histogpam with P, .. and P, with
and minimum power values respectively and 100 bins.performed over the pilot S1 sub
matches the HIST_REF histogram.

The test coordination procedure checks that the‘histogram with P, ., and P, ;, with
and minimum power values respectively and:100 bins performed over the pilot S2 sub
matches the HIST_REF normalized histogtam.

The test coordination procedure che¢ks that the histogram with P, .. and Py, with
and minimum power values respectively and 100 bins performed over the PHS sub
matches the HIST_REF normalizedhistogram.

The test coordination procedure checks that the histogram with P, .. and P, with
and minimum power valies respectively and 100 bins performed over the payload dat
pool is a uniform distribution of 16 discrete values with extreme values matching thg
probable values in the)HIST_REF histogram.

8.7 Observable results
After step 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 010,.
After.step 7) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 001,.

bck pool.

The test coordination procedure stores the following 7 904 symbols of the ttansnpit block in

The test coordination procedure selects from the following 160 symbolsin the trafsmit block

ind last 16

cessed.
ressed.

maximum
tblock pool

maximum
Lblock pool

maximum
block pool

maximum
h sub-block
P two most

After step 10) the value of the bit 2 of the MDIO register 1.1 is equal to 1,.

The result of the check specified in step 13) is OK.
The result of the check specified in step 14) is OK.
The result of the check specified in step 15) is OK.
The result of the check specified in step 16) is OK.

8.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.
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7.8.9 PMAT_2: THP transmission

7.8.9.1 Purpose

This test case verifies that the payload data transmitted by the IUT is properly precoded using the
Tomlinson-Harashima precoding and that the state of the feedback filter is reset in the points specified
in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.1.1. This test case also verifies that the update of the

coefficients sent by the link partner in the IUT transmission is performed at the time points expected.

7.8.9.2 Test case references

The follow
— ISO/IE
ISO/IE
ISO/IE

ISO/IE

7.89.3 1

The TS_BA

7.89.4 1

ISO/IEC/IH
is applied f
received b)
only after
setto 1,.

This test ¢
116-21 are
the IUT an

7.89.5 1

The POF cz
No optical

7.89.6 1

The test co

ng clauses and subclauses of the referred documents are relevant for this test case:
C/IEEE 8802-3:2017/Amd 9:2018, 115.3.1.1.
C/IEEE 8802-3:2017/Amd 9:2018, 115.3.6.3.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

est setup

SE test setup (see 7.6.2) shall be used.

piscussion

EE 8802-3:2017/Amd 9:2018, 115.3.1.1 specifies'the Tomlinson-Harashima precoding

o the payload data symbols of the transmitblock in transmission by using the coefficig
/ the link partner. This test case verifies that the THP coefficients are calculated in the
the variable rcvr_hdr_lock specified in [SO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5

hse also verifies that ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Equations 115-19, 115-20
properly applied to the transmit block payload data, by using the coefficients receivec
1 calculated by the transmitblock analyser.

est configuration

ble length between optical PMD transmitter and optical PMD receiver shall be equal to
httenuator shallbe used in this test.

est procedure steps

prdination procedure by means of UT and LT shall perform the following test procedure st

that
ents
[UT
1is

and
| by

| m.

EpS:

1) TheU
2)
3)
4)
5)

6)

80

powers up the IUT.

The test coordination procedure waits 100 ms.

The UT writes 001, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.
The UT writes the MDIO register bit 11 of the MDIO register 1.0 with 0,.
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7) The UT sets the transmit block generator to transmit continuously a transmit block with payload
data equal to zero and with the following contents for the header fields:

8)

9)
10)

11)

12)

PHD.TX.NEXT.MODE is set to 0,.
PHD.RX.HDRSTATUS is set to NOT_OK.
PHD.RX.RXLINKSTATUS is set to NOT_OK.
PHD.TX.NEXT.THP.SETID is set to 0,.

PHD RX REQTHPSETID isset to 0,

The UT captures the transmit block transmitted by the IUT in the transmit block analys

i)

T

The test coordination procedure skips the first 160 symbols of the transmit blodk (pilot S1

sub-block).

The test coordination procedure stores the optical power of the following 7 904 synjbols of the

transmit block in a pool called FIRST_PAYLOAD.

The test coordination procedure skips 160 symbols of the transmit block and store
power of the following 7 904 symbols in the FIRST_PAYLOAD pool.

The test coordination procedure repeats step iii) 26 \times to complete the tran

decoding.
The test coordination procedure extracts the PHD.TX.REQ.THP.SETID field of the head

the optical

smit block

b1 specified

in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.4, from the physical header sub-blpcks in the

captured transmit block. The test coordination procedure checks that it is equal to 0,}

The test coordination procedure repeats step 8) at least 13 times.

The test coordination procedure performs a histogram over the FIRST_PAYLOAD pool us

128 bins. The test coordination précedure checks that the histogram has 16 peaks that
the received symbols.

The UT performs the link establishment using THP between IUT and transmit block an
step 6) of 7.7.6.6.

The UT captures thé transmit block transmitted by the IUT in the transmit block analys

i)

ii)

ing at least
contain all

hlyser as in

T

The test coepdination procedure skips the first 160 symbols of the transmit blodk (pilot S1

sub-bloek).

Theest coordination procedure checks that the following 7 904 symbols of the tra

smit block

correspond to the expected transmitted symbols, resulting from the payload data binary
scrambler, PAM-16 encoder and data symbol scrambler specified in ISO/IEC/IEEE 8802-3:2017/

Amd 9:2018, 115.2.4.2, 115.2.4.3 and 115.2.4.4 respectively when input signal i

the data

iii)

iv)

v)

scrambler 1s always zero.

The test coordination procedure stores the 7 904 symbols' optical power measure
pool called SECOND_PAYLOAD.

d inii) in a

The test coordination procedure skips 160 symbols of the transmit block and gets the following
7 904 symbols. Get the transmitted payload data with the procedure specified in ii) and check

that they are the expected values, in this case, all the payload data equal to 0,.

The test coordination procedure repeats step iv) 26 times to complete the transmit block

decoding.

13) The test coordination procedure repeats step 12) at least 13 times.
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14) The test coordination procedure performs a histogram over the SECOND_PAYLOAD pool using
at least 128 bins. The test coordination procedure checks that the histogram has a uniform
distribution that contains all the received symbols.

15) The test coordination procedure checks that the SECOND_PAYLOAD pool is composed of at least 13
identical sequences of 7 904 symbols.

7.8.9.7 Observable results

After step 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 001,.

After s
After s
After
The re
The re
After s
There
There
The re

7.8.9.8 K
If the MDI(

If the link
POF attenu
Amd 9:201

7.8.10 PM

7.8.10.1 H

This test c4
PHD field.

tep 6) the value of the bit 11 of the MDIO register 1.0 is equal to 0,.
tep 7) the value of the bit 12 of the MDIO register 3.519 is equal to 1,.
tep 7) the value of the bit 11 of the MDIO register 3.519 is equal to 0,.
sult of the check specified in step 8) is OK.

sult of the check specified in step 10) is OK.

tep 11) the value of the bit 2 of the MDIO register 1.1 is equal tod,:
Sult of the check specified in step 12) is OK.

cult of the check specified in step 14) is OK.

sult of the check specified in step 15) is OK.

temarks
station cannot write correctly into the IUT, check the MDIO cable connections.

margin is not enough to complete link establishment, check all optical connections and
ation of the setup to meet the chahhel requirements specified in ISO/IEC/IEEE 8802-3:2(
8.

JAT_3: State diagrams - Transmit PHD commit point

urpose

se verifies that achange in one internal variable is reflected in the value of the correspong
Moreover, the change is reflected in the first complete transmit block started after

internal variable change.

7.8.10.2 1

esticase references

the
17/

ling
the

The follow
— ISO/IE
ISO/IE
ISO/IE
ISO/IE
ISO/IE

ISO/IE
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Ng clauses and subclauses of the referred docUMents are relevant for this test case.
C/IEEE 8802-3:2017/Amd 9:2018, 115.2.3.

C/IEEE 8802-3:2017/Amd 9:2018, 115.3.4.

C/IEEE 8802-3:2017/Amd 9:2018, 115.5.

C/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.5.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.
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10.3 Test setup

The TS_BASE test setup (see 7.6.2) shall be used.

7.8.

10.4 Discussion

There are internal variables in the IUT that are associated with certain PHD fields sent in the
transmit block.

To isolate a case when an internal variable is changed and this change is reflected in an update in

a PHD field, the test case uses the transition of the local variable loc_rcvr hdr lock, s

ecified in

ISOJ;IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.1, from NOT_OK to OK, and its publication
fieldd PHD.RX.HDRSTATUS.

The

7.8

Notl

7.8
The
1
2)
3)
4)
5)
6)

7)

test mode 1 is set to avoid any data coming from the GMII.

10.5 Test configuration

applicable.

10.6 Test procedure steps

test coordination procedure by means of UT and LT shall perform the following test proce
The UT powers up the IUT.

The test coordination procedure waits 100 ms.

The UT writes 001, to the MDIO register bit k5 to bit 13 of the MDIO register 3.518.

The UT writes 1, to the MDIO register bit-15 of the MDIO register 1.0.

The UT waits till the MDIO register bt 15 of the MDIO register 1.0 is equal to 0,.

The UT sets the transmit block\generator to transmit continuously a transmit block w
data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE'is'set to 0,.

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXEINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHB.RX.REQ.THP.SETID is set to 0,.

At-the same time that 6) is performed, the test coordination procedure starts monitg

in the PHD

dure steps:

th payload

ring MDIO

10 £ MBILIO H 2010 £311 4 ] H

8)

9)
10)

s | TS s a | Tl ot 4+ g3 43
ICSIDLCI UIl 1 4 Ul L1IT IVIDJIVJU ICSIDLCI J.JLJ LI ILS VvdIuUUT 15 .Lz- I'TICII, LIIU LUOLU CUUTI UITIAdUIUIL

resets to zero the t_delay internal timer and starts it.

The UT captures transmit blocks in the transmit block analyser till the PHD
RX.HDRSTATUS is set to 1,. Then stops the t_delay internal timer.

The test coordination procedure checks that the t_delay timer value is less than 1,4 ms.

procedure

field PHD.

The UT sets the transmit block generator to transmit continuously a transmit block with payload
data equal to zero. Pilot and header symbols in the transmit block are set to zero symbols as

specified in ISO/IEC/IEEE/8802-3:2017/Amd 9:2018, 115.3.3.1.
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11) At the same time that 10) is performed, the test coordination procedure starts monitoring MDIO
register bit 12 of the MDIO register 3.519 till its value is 0,. Then, the test coordination procedure
resets to zero the t_delay internal timer and starts it.

12) The UT captures transmit blocks in the transmit block analyser till the PHD field PHD.
RX.HDRSTATUS is set to 0,. Then stops the t_delay internal timer.

13) The test coordination procedure checks that the t_delay timer value is less than 1,4 ms.

7.8.10.7 Observable results

— After gtep 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 001,.
— After gtep 7) the value of the bit 12 of the MDIO register 3.519 is equal to 1,.

— The repults of the check specified in step 9) are all OK.

— After gtep 11) the value of the bit 12 of the MDIO register 3.519 is equal to 0,.

— The repults of the check specified in step 13) are all OK.

7.8.10.8 Remarks

If the MDIQ station cannot write correctly into the IUT, check the MD{0)cable connections.
7.8.11 PMAT_4: State diagrams — Receive PHD commit point

7.8.11.1 Rurpose

This test cpse verifies that a change in the internal variable in the [UT associated with a PHD field is
effectively|performed after PHD decoding of the received transmit block.

7.8.11.2 Test case references

The follow|ng clauses and subclauses ofithe referred documents are relevant for this test case:
— ISO/IEC/IEEE 8802-3:2017/Amd\9:2018, 115.2.3.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.4.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.5.

— ISO/IEC/IEEE 8862:3:2017/Amd 9:2018, 115.5.

— ISO/IEC/IEEE:8802-3:2017/Amd 9:2018, Clause 35.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.11.3 Test setup
The TS_BASE test setup (see 7.6.2) shall be used.

7.8.11.4 Discussion

This test case isolates a situation when the reception of certain field in the PHD triggers an internal
variable change. Concretely, this test case uses the transition of the local variable rem_rcvr_hdr_lock
from NOT_OK to OK after the reception of a transmit block with PHD.RX.HDRSTATUS equal to OK.

The local variable rem_rcvr_hdr_lock is specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.1.

The test mode 1 is set to avoid any data coming from the GMII.
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7.8.11.5 Test configuration

Not applicable.

7.8.11.6 Test procedure steps

The test coordination procedure by means of UT and LT shall perform the following test procedure steps:

iy
2)
3)
4)
5)
6)

7)
8)

9)

10)

The UT powers up the IUT.

The test coordination procedure waits 100 ms.

The UT writes 001, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.
The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal t0 0,.

The UT sets the transmit block generator to transmit continuously a gransmit block w
data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to NOT_OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQ.THP.SETID is set to 0,.

The UT waits till the MDIO register bit 12 ofthe MDIO register 3.519 is equal to 1,.

The UT sets the transmit block generator to transmit continuously a transmit block w
data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set to0,.

ii) PHD.RX.HDRSTATUS1s'set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQ.THP.SETID is set to 0,.

When the’last symbol of the first transmit block is transmitted, the test coordination
resetst_delay, a timer with resolution of at least 1 us.

The UT monitors MDIO register bit 11 of the MDIO register 3.519 till its value is 1,.

th payload

th payload

procedure

11) The test coordination procedure stops the t_delay and checks that the value is lower than 150 ps.

7.8.11.7 Observable results

After step 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 001,.
After step 7) bit 12 of MDIO register 3.519 is equal to 1,.
After step 10) bit 11 of MDIO register 3.519 is equal to 1,.

The results of the check specified in step 11) are all OK.
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7.8.11.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.
7.8.12 PMAT_5: State diagrams — TX control

7.8.12.1 Purpose

This test case verifies that the IUT performs correctly the transitions of the state diagram specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.2 and Figure 115-22.

7.8.12.2 Test case references

The follow|ng clauses and subclauses of the referred documents are relevant for this test case:
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.2.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.12.3 Test setup
The TS_BARE test setup (see 7.6.2) shall be used.

7.8.12.4 Discussion

Some of the internal variables of the physical layer TX goritrol state diagram are checked indire¢tly,
by testing fhe expected behaviour in the system. Othe@stages and control variables are monitored via
MDIO regigters.

7.8.12.5 Test configuration

Not applicgble.

7.8.12.6 Test procedure steps
The test coprdination procedure-by means of UT and LT shall perform the following test procedure stgps:
1) The UT powers up the-[UT.

2) The test coordination procedure waits 100 ms.

3) The UT sets_the transmit block generator to transmit continuously a transmit block with payload
data equalto zero and with the following contents for the header fields:

i) PHEDTXNEXTMODEisSettoos:

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQ.THP.SETID is set to 0,.

4) The UT sets the GMII station to transmit continuously a bit pattern sequence consisting of a preamble
(seven transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMIL.TX_DATA = 55,4 followed by
a transaction with GMILTX_EN = 1, GMILTX_ER = 0, with GMIL.TX_DATA = D5,4), 64 transactions
with GMILTX_EN = 1, GMIL.TX_ER = 0, with GMIL.TX_DATA alternating between two values, being
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6)
7)

8)
9)

10)

11)
12)

13)

14)
15)

7.8
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the first 5A,4 and the second A5, four transactions with GMILTX_EN = 1, GMILTX_ER = 0, with
GMILTX_DATA being the four octets resulting of the CRC calculation of the previous 64 octets as
specified in ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions with GMIL.TX_EN = 0,.

The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.
The UT waits till the MDIO register bit 12 of the MDIO register 3.519 is equal to 1,.

The UT performs the link establishment using THP between IUT and transmit block analyser as in
step 6) of 7.7.6.6.

TLolIT b 31l + L o NNDVIN
v

Lt 12
TIICTO T vwwarcs trr crrCIvro O T

£l MBDIO
TC I T T

Tt 210 3
CIIC VI 1\,51.)!.\,1 J.JLJ

'y lio 1
TCETSTCT O TS tqudrto—1,

The UT captures the transmit block transmitted by the IUT in the transmit block analyfer. Get the
transmitted GMII transactions in the payload, and check that they comply with those spefified in 4).

The UT sets the transmit block generator to transmit continuously a transmit block with payload
data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQTHP.SETID is set to 0,.

The UT reads the MDIO register bit 13 of the MDBIO register 3.519 and check that is equa| to 0,.
The UT captures the transmit block transimitted by the IUT in the transmit block analyskr.

i) Getthe transmitted GMII transactions in the payload data, and check that they are hot the one
specified in 4).

The UT performs the link establishment using THP between IUT and transmit block anglyser as in
step 6) of 7.7.6.6.

The UT waits till the MDIO register bit 13 of the MDIO register 3.519 is equal to 1,.

The UT captures the“transmit block transmitted by the IUT in the transmit block arfalyser. Get
the transmitted>GMII transactions in the payload data, and check that they comply with those
specified in 49,

12.7 Observable results

Aftert(step 5) the value of the bit 11 of the MDIO register 1.0 is equal to 0,.

Afterstep 6) the vatue of thebit 12 of the MbBtOTegister 37519 tsequatto 13
After step 8) the value of the bit 13 of the MDIO register 3.519 is equal to 1,.
The results of the check specified in step 11) are all OK.

The results of the check specified in step 12) are all OK.

After step 14) the value of the bit 13 of the MDIO register 3.519 is equal to 1,.
The results of the check specified in step 15) are all OK.
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7.8.12.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.

7.8.13 PMAT_6: State diagrams — RX control

7.8.13.1 Purpose

This test case verifies that the IUT performs correctly the transitions of the state diagram specified in

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.3 and Figure 115-23.

7.8.13.2

The follow|ng clauses and subclauses of the referred documents are relevant for this test case:

est case references

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.3.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.13.3

est setup

The TS_BARE test setup (see 7.6.2) shall be used.

7.8.13.4

Some of t
expected b

This test c§

7.8.13.5 1

Not applic3

7.8.13.6 1
The test co
1) The U’
2) Thete
3) TheUT

iscussion

e internal variables of the RX control state diagram are checked indirectly, by testing|the
ehaviour in the system. Other stages and centrol variables are monitored via MDIO registers.

ise needs two MDIO registers reads pertransmit block.

est configuration

ble.

est procedure steps

prdination procedufre by means of UT and LT shall perform the following test procedure stgps:

" powers up thelUT.

5t coordifiation procedure waits 100 ms.

" writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

4) The U

L . s N — 0 )
—%MM_ ¥ 77

5) The UT sets the transmit block generator to transmit continuously a transmit block with payload

data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to NOT_OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 0,.

88
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12)
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14)
15)

16)
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v) PHD.RX.REQ.THP.SETID is set to 0,.
The UT monitors MDIO register bit 12 of the MDIO register 3.519 till its value is 1,.

The test coordination procedure checks that MDIO register bit 11 of the MDIO register 3.519 is

equal to 0,.

The UT sets the transmit block generator to transmit continuously a transmit block with all

symbols set to zeros, without any pilots nor header.

The test coordination procedure checks that MDIO register bit 12 of the MDIO register 3.519 is

liao O
cquarto—oys

The UT sets the transmit block generator to transmit continuously a transmit bloekiw
data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to NOT_OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQ.THP.SETID is set to 0,.

The UT monitors MDIO register bit 12 of the MDIO register 3.519 till its value is 1,.

th payload

The test coordination procedure checks that MDIO register bit 11 of the MDIO registler 3.519 is

equal to 0,.

The UT sets the transmit block generator t¢’transmit continuously a transmit block w
data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set to 0.

ii) PHD.RX.HDRSTATUS is set to'OK.

iii) PHD.RX.RXLINKSTATUS'is set to NOT_OK.

iv) PHD.TX.NEXT.THR.SETID is set to 0,.

v) PHD.RX.REQ.THP.SETID is set to 0,.

The UT monitor's MDIO register bit 10 of the MDIO register 3.519 till its value is 1,.

The UT\sets the transmit block generator to transmit continuously a transmit blo
symbols set to zeros, without any pilots nor header.

th payload

k with all

Tie test coordination procedure checks that MDIO register bit 12 of the MDIO register 3.519 is

equal to 0O,.

17) The UT performs the THP coefficient calculation and transmission by the IUT to the transmit block

analyser:

i) The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

ii) The UT sets the transmit block generator to transmit continuously a transmit block with

payload data equal to zero and with the following contents for the header fields:
a) PHD.TX.NEXT.MODE is set to 0,.
b) PHD.RX.HDRSTATUS is set to OK.
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c) PHD.RX.RXLINKSTATUS is set to NOT_OK.
d) PHD.TX.NEXT.THP.SETID is set to 0,.
e) PHD.RX.REQ.THP.SETID is set to 0,.

iii) The UT waits till a transmit block with header fields PHD.RX.HDRSTATUS set to OK and PHD.
RX.REQ.THP.SETID equal to 1, is received by the transmit block analyser and captures it.

iv) The test coordination procedure stores the value of the captured PHD.RX.REQ.THP.COEF|[8:0]
fields in the [UT_COEF_1 variable.

v) The UT sets the transmit block generator to transmit continuously a transmit block With
palﬁload data equal to zero precoded using the coefficients IUT_COEF_1 to perferm |the
equations in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.1.1 and with the following,conté¢nts
for the header fields:

a)| PHD.TX.NEXT.MODE is set to 0,.

b)| PHD.RX.HDRSTATUS is set to OK.

c)| PHD.RX.RXLINKSTATUS is set to NOT_OK.
d)[ PHD.TX.NEXT.THP.SETID is set to 1,.

e)[ PHD.RX.REQ.THP.SETID is set to 0,.

vi) The UT waits till at least two transmit blocks with header fields with PHD.RX.HDRSTATUY set
to|OK and PHD.RX.LINKSTATUS set to OK are received by the transmit block analyser.

18) The test coordination procedure checks that MDIO register bit 9 of the MDIO register 3.51P is
equal fo 1,.

19) The tept coordination procedure checks that the received GMII transactions are all idle.

20) The UT sets the transmit block generator'to transmit continuously a transmit block with payload
data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set t6 0.

ii) PHD.RX.HDRSTATUS isSet to NOT_OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQTHP.SETID is set to 0,.

21) The test Caordination procedure checks that MDIO register bit 11 of the MDIO register 3.519 is
equal {0 04.

22) The UT performs the link establishment using THP between IUT and transmit block analyser as in
step 6) of 7.7.6.6.

23) The test coordination procedure checks that the received GMII transactions are generally different
from idle.

24) The UT sets the transmit block generator to transmit continuously a transmit block with payload
data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.
ii) PHD.RX.HDRSTATUS is set to NOT_OK.
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iii) PHD.RX.RXLINKSTATUS is set to OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.
v) PHD.RX.REQ.THP.SETID is set to 0,.

25) The test coordination procedure checks that MDIO register bit 11 of the MDIO register 3.519 is

26)
27)

28)

29)

30)

31)

32)

7.8

equal to 0,.

The test coordination procedure checks that the received GMII transactions are all idle.

The UT pprfm'mc the link establishment using THP hetween 1T and transmit block ;mquser as in

step 6) of 7.7.6.6.

The test coordination procedure checks that the received GMII transactions are general
from idle.

The UT sets the transmit block generator to transmit continuously a transmit block w
data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQ.THP.SETID is set to 0,.

y different

th payload

The test coordination procedure checks that'MDIO register bit 11 of the MDIO registler 3.519 is

equal to 1,.

The test coordination procedure chec¢ks that MDIO register bit 13 of the MDIO registler 3.519 is

equal to 0,.

The test coordination procedure-checks that the received GMII transactions are all idle.

13.7 Observable results

After step 3) the value of the bit 1of the MDIO register 1.0 is equal to 0,.
After step 6) the-value of the bit 12 of MDIO register 3.519 is equal to 1,.
After stepZ).the value of the bit 11 of MDIO register 3.519 is equal to 0,.
After step 9) the value of the bit 12 of MDIO register 3.519 is equal to 0,.
After step 11) the value of the bit 12 of MDIO register 3.519 is equal to 1,.

After step 12) the value of the bit 11 of MDIO register 3.519 is equal to 0,.
After step 14) the value of the bit 10 of MDIO register 3.519 is equal to 1,.
After step 16) the value of the bit 12 of MDIO register 3.519 is equal to 0,.
After step 18) the value of the bit 9 of MDIO register 3.519 is equal to 1,.
The results of the check specified in step 19) are all OK.

After step 21) the value of the bit 11 of MDIO register 3.519 is equal to 0,.
The results of the check specified in step 23) are all OK.
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— After step 25) the value of the bit 11 of MDIO register 3.519 is equal to 0,.

— The results of the check specified in step 26) are all OK.

— The results of the check specified in step 28) are all OK.

— After step 30) the value of the bit 11 of MDIO register 3.519 is equal to 1,.

— After step 31) the value of the bit 13 of MDIO register 3.519 is equal to 0,.

— The results of the check specified in step 32) are all OK.

7.8.13.8 K
If the MDI(

7.8.14 PM

7.8.14.1 H

This test c
ISO/IEC/IH

7.8.14.2 1
The follow
— ISO/IE
— ISO/IE
— ISO/IE

7.8.14.3 1
The TS_BA

7.8.14.4 1

Some of th
expected b

This test c4

7.8.14.5 1

emarks

station cannot write correctly into the IUT, check the MDIO cable connections.
AT _7: State diagrams — Link monitor

urpose

hse verifies that the [UT performs correctly the transitions of the'state diagram specifie
EE 8802-3:2017/Amd 9:2018, 115.3.5.4 and Figure 115-24.

est case references

ng clauses and subclauses of the referred documentsiare relevant for this test case:
C/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.4.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 35

C/IEEE 8802-3:2017/Amd 9:2018, Clausg/45.

est setup

SE test setup (see 7.6.2) shall'be used.

piscussion

e internal variablés-of the link monitor state diagram are checked indirectly, by testing

d in

the

ehaviour in the'system. Other stages and control variables are monitored via MDIO registers.

ise needs.two MDIO registers reads per transmit block.

est.configuration

Not applica

ble

7.8.14.6 Test procedure steps

The test coordination procedure by means of UT and LT shall perform the following test procedure steps:

1) The UT powers up the IUT.

2) The test coordination procedure waits 100 ms.

3) The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.
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11)

12)
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The UT sets the transmit block generator to transmit continuously a transmit block with payload

data equal to zero and with the following contents for the header fields:
i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to NOT_OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 0,.

7

v) PHDRXREQTHPSETID s setto 0.,

equal to 0,.

The test coordination procedure checks that MDIO register bit 13 of the MDIO registler 3.519 is

The test coordination procedure checks that MDIO register bit 14 of the MDIO registler 3.519 is

equal to 0,.

The test coordination procedure checks that MDIO register bit 15 _of ithe MDIO registler 3.519 is

equal to 0,.

The UT sets the transmit block generator to transmit continueusly a transmit block w
data equal to zero and with the following contents for the hé€ader fields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.
v) PHD.RX.REQ.THP.SETID is set to 0%

th payload

The test coordination proceduré-checks that MDIO register bit 13 of the MDIO registler 3.519 is

equal to 0,.

The test coordination procedure checks that MDIO register bit 14 of the MDIO registler 3.519 is

equal to 1,.

The test coordinatien procedure checks that MDIO register bit 15 of the MDIO registler 3.519 is

equal to 0,.

The UT setS<the transmit block generator to transmit continuously a transmit block w
data equal'to zero and with the following contents for the header fields:

i) , PHD.TX.NEXT.MODE is set to 0,.
ii}/ PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.
v) PHD.RX.REQ.THP.SETID is set to 0,.

th payload

13) The test coordination procedure checks that MDIO register bit 13 of the MDIO register 3.519 is

equal to 0,.

14) The test coordination procedure checks that MDIO register bit 14 of the MDIO register 3.519 is

equal to 0,.
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15) The test coordination procedure checks that MDIO register bit 15 of the MDIO register 3.519 is
equal to 0.

16) The UT performs the link establishment using THP between IUT and transmit block analyser as in
step 6) of 7.7.6.6.

17) The test coordination procedure checks that MDIO register bit 13 of the MDIO register 3.519 is
equal to 1,.

18) The test coordination procedure checks that MDIO register bit 14 of the MDIO register 3.519 is
equal to 1,.

19) The te
equal {

20) The te
receivyg

21) The te
receivq

22) Thete
repres
Amd 9

23) If the
return

24) The te
equal t

25) The te
equal {

26) The te
equal {

27) The te
to RX_|

28) Wait 1

29) The te
equal {

30) The te
equal t

st coordination procedure checks that MDIO register bit 15 of the MDIO register 351
o1,

st coordination procedure stores the optical attenuation of the POF link ending at
er in the local variable RX_IUT_ATT.

5t coordination procedure increases the optical attenuation of the POF link ending at
er by 1 dB.

5t coordination procedure checks if the MDIO register bit 7 to bit0 of the MDIO register 3.
ents a negative number with the fixed-point format specified inISO/IEC/IEEE 8802-3:2(
2018,115.3.8.

s to 21).

st coordination procedure checks that MDIO register bit 13 of the MDIO register 3.51
0 0,.

st coordination procedure checks that MPIO register bit 14 of the MDIO register 3.51
o1,.

st coordination procedure checks:that MDIO register bit 15 of the MDIO register 3.51
00,.

bt coordination procedure-sets the optical attenuation of the POF link ending at IUT rece
[UT_ATT.

) ms.

st coordinatiofivprocedure checks that MDIO register bit 13 of the MDIO register 3.51]
o1,.

st coordination procedure checks that MDIO register bit 14 of the MDIO register 3.51]
o1,.

O is

[(UT

[UT

520
17/

check result in 22) is OK, the test coordination progedure continues with 24). If naof, it

O is

O is

O is

ver

O is

O is

31) The t¢

st”coordination procedure checks that MDIO register bit 15 of the MDIO register 3.51

O is

equal to 1,.

32) The UT sets the transmit block generator to transmit continuously a transmit block with payload
data equal to zero and with the following contents for the header fields:

i)

PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 0,.
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v) PHD.RX.REQ.THP.SETID is set to 0,.

33) The test coordination procedure checks that MDIO register bit 13 of the MDIO register 3.519 is
equal to 0,.

34) The test coordination procedure checks that MDIO register bit 14 of the MDIO register 3.519 is
equal to 0,.

35) The test coordination procedure checks that MDIO register bit 15 of the MDIO register 3.519 is
equal to 0,.

7.8{14.7 Observable results

— |After step 3) the value of the bit 11 of the MDIO register 1.0 is equal to 0,.
— |After step 5) the value of the bit 13 of MDIO register 3.519 is equal to 0,.
— |After step 6) the value of the bit 14 of MDIO register 3.519 is equal to 0,.
— |After step 7) the value of the bit 15 of MDIO register 3.519 is equal t6°0,.
— |After step 9) the value of the bit 13 of MDIO register 3.519 is equalto 0,.
— |After step 10) the value of the bit 14 of MDIO register 3.5193§ equal to 1,.
— |After step 11) the value of the bit 15 of MDIO register 3.519 is equal to 0,.
— |After step 13) the value of the bit 13 of MDIO register 3.519 is equal to 0,.
— |After step 14) the value of the bit 14 of MDIO register 3.519 is equal to 0,.
— |After step 15) the value of the bit 15 of MDIO register 3.519 is equal to 0,.
— |After step 17) the value of the bit 13 of'MDIO register 3.519 is equal to 1,.
— |After step 18) the value of the bit 14 of MDIO register 3.519 is equal to 1,.
— |After step 19) the value of the.bit 15 of MDIO register 3.519 is equal to 1,.
— |After step 24) the valué of the bit 13 of MDIO register 3.519 is equal to 0,.
— |After step 25) the&alue of the bit 14 of MDIO register 3.519 is equal to 1,.
— |After step 26)the value of the bit 15 of MDIO register 3.519 is equal to 0,.
— |After step29) the value of the bit 13 of MDIO register 3.519 is equal to 1,.
— |Afterstep 30) the value of the bit 14 of MDIO register 3.519 is equal to 1,.

— | AfPer step 31) the value of the bit 15 of MDIO register 3.519 is equal to 1,.

— After step 33) the value of the bit 13 of MDIO register 3.519 is equal to 0,.
— After step 34) the value of the bit 14 of MDIO register 3.519 is equal to 0,.
— After step 35) the value of the bit 15 of MDIO register 3.519 is equal to 0,.

7.8.14.8 Remarks
If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.

If the link margin is not enough to complete link establishment, check all optical connections and the
POF attenuation of the setup to meet the channel requirements specified in ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018.
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7.8.15 PMAT_8: State diagrams — PHD monitor

7.8.15.1 Purpose

This test case verifies that the IUT performs correctly the transitions of the state diagram specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.5 and Figures 115-25, 115-26 and 115-27.

7.8.15.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.5.5.
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.15.3 Test setup
The TS_BARE test setup (see 7.6.2) shall be used.

7.8.15.4 Discussion

Some of thp internal variables of the PHD monitor state diagram a¥re checked indirectly, by testing|the
expected behaviour in the system. Other stages and control varjables are monitored via MDIO registlers.

This test cgse needs two MDIO registers reads per transmit block.

7.8.15.5 Test configuration

Not applicgble.

7.8.15.6 Test procedure steps
The test coprdination procedure by means of UT and LT shall perform the following test procedure stgps:
1) The UT powers up the IUT.

2) The tept coordination praocedure waits 100 ms.

3) The UT writes 001, to"the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
4) The UT writes 1, to'the MDIO register bit 15 of the MDIO register 1.0.

5) The UT waits'till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.

6) The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

7) The test coordination procedure checks that MDIO register bit 10 of the MDIO register 3.519 is
equal to 0,.

8) The test coordination procedure checks that MDIO register bit 12 of the MDIO register 3.519 is
equal to 0.

9) The UT captures a transmit block in the transmit block analyser. The test coordination procedure
checks that the PHD field PHD.RX.HDRSTATUS is set to NOT_OK.

10) The UT sets the transmit block generator to transmit continuously a transmit block with payload
data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.
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ii) PHD.RX.HDRSTATUS is set to NOT_OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQ.THP.SETID is set to 0,.

The UT monitors MDIO register bit 12 of the MDIO register 3.519 till its value is 1,.

12) The test coordination procedure checks that MDIO register bit 11 of the MDIO register 3.519 is

13)

14)

15)

16)
17)

18)

19)

20)

21)

22)

equalto Q.
T Z

The test coordination procedure checks that MDIO register bit 10 of the MDIO registler 3.519 is

equal to 0,.

The UT captures a transmit block in the transmit block analyser. The test coofdination
checks that the PHD field PHD.RX.HDRSTATUS is set to OK.

The UT sets the transmit block generator to transmit continuously a transmit block w
data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQ.THP.SETID is set to 0,.

The UT monitors MDIO register bit 11 of the MDIO register 3.519 till its value is 1,.

procedure

th payload

The test coordination procedure checks that MDIO register bit 12 of the MDIO regisfler 3.519 is

equal to 1,.

The test coordination procedure checks that MDIO register bit 10 of the MDIO registler 3.519 is

equal to 1,.

The UT captures a transmit block in the transmit block analyser. The test coordination
checks that the PHD field PHD.RX.HDRSTATUS is set to OK.

The UT sets«he’transmit block generator to transmit continuously a transmit blo
symbols setto-zeros, without any pilots nor header.

procedure

k with all

The test\eoordination procedure checks that MDIO register bit 12 of the MDIO registler 3.519 is

equdbto 0,.

The UT captures a transmit block in the transmit block analyser. The test coordination

checks that the PHD field PHD.RX.HDRSTATUS is set to NOT_OK.

procedure

23) The UT sets the transmit block generator to transmit continuously a transmit block with payload

data equal to zero and with the following contents for the header fields:
i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 0,.
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v) PHD.RX.REQTHP.SETID is set to 0,.
24) The UT monitors MDIO register bit 11 of the MDIO register 3.519 till its value is 1,.

25) The test coordination procedure checks that MDIO register bit 12 of the MDIO register 3.519 is
equal to 1,.

26) The test coordination procedure checks that MDIO register bit 10 of the MDIO register 3.519 is
equal to 1,.

27) The UT captures a transmit block in the transmit block analyser. The test coordination procedure
check i i

28) The UT sets the transmit block generator to transmit a single transmit block with all symhuelssgt to
zero, efxcept the subsections corresponding to pilots S1 and S2; followed by a continuous/sequgnce
of normal transmit blocks with payload data equal to zero and with the following contents forfthe
headet fields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQTHP.SETID is set to 0,.

29) The test coordination procedure checks that MDIO regiSter bit 11 of the MDIO register 3.519 is
equal fo 1,.

30) The tejst coordination procedure checks that MDIO register bit 12 of the MDIO register 3.519 is
equal fo 1,.

31) The test coordination procedure checks.that MDIO register bit 10 of the MDIO register 3.519 is
equal fo 1,.

32) The UT captures a transmit blocksin‘*the transmit block analyser. The test coordination procedure
checkd that the PHD field PHD,RX,HDRSTATUS is set to OK.

33) The UT sets the transmit Block generator to transmit two transmit block with all symbols sdt to
zeros, put the subsectionsidevoted to pilot transmission S1 and S2 followed by an infinite nunjber
of normnal transmit bleck with payload data equal to zero and with the following contents for|the
header fields:

i) PHD.TX.NEXT.MODE is set to 0,.
ii) PHD.RXYHDRSTATUS is set to OK.

iii) PHDRERXEHINKSTA
iv) PHD.TX.NEXT.THP.SETID is set to 0,.
v) PHD.RX.REQTHP.SETID is set to 0,.

34) The test coordination procedure checks that MDIO register bit 12 of the MDIO register 3.519 is
equal to 0,.

35) The test coordination procedure checks that MDIO register bit 10 of the MDIO register 3.519 is
equal to 0,.

36) The UT captures a transmit block in the transmit block analyser. The test coordination procedure
checks that the PHD field PHD.RX.HDRSTATUS is set to NOT_OK.
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After step 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 001,.

After step 6) the value of the bit 11 of the MDIO register 1.0 is equal to 0,.

The results of the check specified in step 7) are all OK.
The results of the check specified in step 8) are all OK.

The results of the check specified in step 9) are all OK.

After step 11) the value of the bit 12 of the MDIO register 1.0 is equal to 1,.

The results of the check specified in step 12) are all OK.
The results of the check specified in step 13) are all OK.

The results of the check specified in step 14) are all OK.

After step 16) the value of the bit 11 of the MDIO register 1.0 is equalto 1,.

The results of the check specified in step 17) are all OK.
The results of the check specified in step 18) are all OK.
The results of the check specified in step 19) are all OK,
The results of the check specified in step 21) are al] OK.
The results of the check specified in step 22) are-all OK.

After step 24) the value of the bit 11 of the, MDIO register 1.0 is equal to 1,.

The results of the check specified in step 25) are all OK.
The results of the check specified,in step 26) are all OK.
The results of the check specified in step 27) are all OK.
The results of the check specified in step 29) are all OK.
The results of the Check specified in step 30) are all OK.
The results ofthe check specified in step 31) are all OK.
The resultsof the check specified in step 32) are all OK.
The results of the check specified in step 34) are all OK.
The results of the check specified in step 35) are all OK.

The results of the check specified in step 36) are all OK.

7.8.15.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.

If the link margin is not enough to complete link establishment, check all optical connections and the
POF attenuation of the setup to meet the channel requirements specified in [SO/IEC/IEEE 8802-3:2017/
Amd 9:2018.
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7.8.16 PMAT_9: State diagrams — Adaptive THP TX

7.8.16.1 Purpose

This test case verifies that the IUT performs correctly the transitions of the state diagram specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.6.2 and Figure 115-28.

7.8.16.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

ISO/IE

ISO/IE

ISO/IE

7.8.16.3 1
The TS_BA

7.8.16.4 1

Some of th
the expect
registers.

This test c§

7.8.16.5 1

Not applic3

7.8.16.6 1
The test co
1)
2)

The U’
The te
3) The U7
4)

5)

The U’
The U7

C/IEEE 8802-3:2017/Amd 9:2018, 115.3.6.2.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

est setup

SE test setup (see 7.6.2) shall be used.

piscussion

e internal variables of the adaptive THP TX state diagram are checked indirectly, by tes

ise needs two MDIO registers reads per transmitblock.

est configuration

ble.

est procedure steps

prdination procedure by means of UT and LT shall perform the following test procedure st
" powers up the IUT.

5t coordination preecedure waits 100 ms.

" writes 0015to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

" writes\Iy'to the MDIO register bit 15 of the MDIO register 1.0.

" waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.

ed behaviour in the system. Other stages and control*variables are monitored via M

[ing
[DIO

EpS:

6)
7)

The U

writes the MDIO register bit 11 of the MDIO register 1.0 with 0,.

data equal to zero and with the following contents for the header fields:

i)

PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to NOT_OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 0,.

100

The UT sets the transmit block generator to transmit continuously a transmit block with payload
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v) PHD.RX.REQ.THP.SETID is set to 0,.

8) The test coordination procedure checks that MDIO register bit 10 of the MDIO register 3.519 is
equal to 0,.

9) The UT captures a transmit block in the transmit block analyser. The test coordination procedure
checks that the PHD field PHD.TX.NEXT.SETID is set to 0,.

10) The UT sets the transmit block generator to transmit continuously a transmit block with payload
data equal to zero and with the following contents for the header fields:

4 £ 4 0O
TSSCTTO U,

H—PHB-FXNEXTMODE
ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQ.THP.SETID is set to 0,.

11)[The UT waits till THP coefficients are calculated in the transmit‘block analyser with help from
the test coordination procedure if necessary. The test coordination procedure stores them in the
TBA_COEF variable.

12)[The UT sets the transmit block generator to transmit ¢entinuously a transmit block with payload
data equal to zero and with the following contents for.the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is sett60,.

v) PHD.RX.REQ.THP.SETID is set to 1,.

vi) PHD.RX.REQ.THP.COEE}8:0] is set to TBA_COEF.

13)[When the last symbel, of the first transmit block is transmitted, capture the first two donsecutive
complete transmitblocks transmitted by the IUT in the transmit block analyser.

14) [ The test coordination procedure checks that the first captured transmit block has the PHD.TX.REQ.
NEXT.SET[Bcheader field equal to 1,.

15)[ The test'coordination procedure checks that the first captured transmit block has not the payload
data‘precoded with the TBA_COEF.

16)|The test coordination procedure checks that the second captured transmit block hals the PHD.
TX.REQ.NEXT.SETID header field equal to 1,.

17) The test coordination procedure checks that the second captured transmit block has the payload
data precoded with the TBA_COEF.

18) The UT waits till THP coefficients are calculated in the transmit block analyser with help from
the test coordination procedure if necessary. The test coordination procedure stores them in the
TBA_COEF_2 variable.

19) The UT sets the transmit block generator to transmit continuously a transmit block with payload
data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.
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ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQTHP.SETID is set to 2.

vi) PHD.RX.REQTHP.COEF[8:0] is set to TBA_COEF._2.

20) When the last symbol of the first transmit block is transmitted, capture in the transmit block

21)

22)

23)

24)

analys

r the first two consecntive rnmplpfp transmit blocks transmitted by the 1T

The te
NEXT.

The te
precod

The te
TX.RE

The te
datap

7.8.16.7 (

After g
After g
The re
The re
There
The re
The re
The re
The re
There
The re

bt coordination procedure checks that the first captured transmit block has the PHD.TXH
BETID header field equal to 2.

bt coordination procedure checks that the first captured transmit block has the“payload ¢
ed with the TBA_COEF.

st coordination procedure checks that the second captured transmitiblock has the H
).NEXT.SETID header field equal to 2.

recoded with the TBA_COEF 2.

)bservable results

tep 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 001,.
tep 6) the value of the bit 11 of the MDIO register 1.0 is equal to 0,.
sults of the check specified in step 8) are all OK.

sults of the check specified in step 9).are all OK.

Kults of the check specified in stépy14) are all OK.

cults of the check specifiednstep 15) are all OK.

sults of the check specified in step 16) are all OK.

Kults of the check spécified in step 17) are all OK.

sults of the chéeck specified in step 21) are all OK.

sults of the Check specified in step 22) are all OK.

cults Of-the check specified in step 23) are all OK.

The re

EQ.

lata

HD.

5t coordination procedure checks that the second captured trafsmit block has the payload

ults of the check specified in step 24) are all OK.

7.8.16.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.

If the link margin is not enough to complete link establishment, check all optical connections and the
POF attenuation of the setup to meet the channel requirements specified in ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018.
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17 PMAT_10: State diagrams — Adaptive THP request

17.1 Purpose

This test case verifies that the IUT performs correctly the transitions of the state diagram specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.6.3 and Figure 115-29.

7.8.

17.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

7.8
The

7.8

1SO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.6.3.
1SO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

17.3 Test setup
TS_BASE test setup (see 7.6.2) shall be used.

17.4 Discussion

Sonpe of the internal variables of the adaptive THP REQ statédiagram are checked indirectly

the
reg

Thi

7.8

Notl

7.8
The
1
2)
3)
4)
5)

expected behaviour in the system. Other stages and\eontrol variables are monitored
sters.

5 test case needs two MDIO registers reads per,transmit block.

17.5 Test configuration

applicable.

17.6 Test procedure steps

test coordination procedidreby means of UT and LT shall perform the following test proce
The UT powers up theylUT.

The test coordination procedure waits 100 ms.

The UT writes-001, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

The UT\writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

TheUT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.

by testing
via MDIO

dure steps:

6)
7)

The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

The UT sets the transmit block generator to transmit continuously a transmit block with payload

data equal to zero and with the following contents for the header fields:
i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to NOT_OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 0,.
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v) PH

D.RX.REQ.THP.SETID is set to 0,.

8) The UT monitors MDIO register bit 12 of the MDIO register 3.519 till its value is 1,.

9) The test coordination procedure checks that MDIO register bit 11 of the MDIO register 3.519 is

equal to

0,.

10) The test coordination procedure checks that MDIO register bit 10 of the MDIO register 3.519 is

equal t

11) The test

00,.

equal

12) The U7
checkg

13) The U]

i) PH
ii) PH
iii) PH
iv) PH
v) PH
14) The U7

15) The t¢
equal {

16) The U’
checkd

17) If the ¢
not, it

18) The te
values

19) The te
equal {

20) The U]

i) PH

" captures a transmit block in the transmit block analyser. The test coordination proced

L

U U2|

that the PHD field PHD.RX.REQ.THP.SETID is set to 0,.

D.TX.NEXT.MODE is set to 0,.

D.RX.HDRSTATUS is set to OK.

D.RX.RXLINKSTATUS is set to NOT_OK.

D.TX.NEXT.THP.SETID is set to 0,.

D.RX.REQ.THP.SETID is set to 0,.

monitors MDIO register bit 10 of the MDIO register 3.519 till its value is 1,.

st coordination procedure checks that MPIO register bit 9 of the MDIO register 3.51
0 0,.

' captures one transmit block in the ttansmit block analyser. The test coordination proced
if the PHD field PHD.RX.REQ.THP.SETID is set to 1,.

heck performed after 16) is. OK, the test coordination procedure continues with next stej
Feturns to 16).

5t coordination procédure checks that the PHD fields PHD.RX.REQ.THP.COEF[8:0] are se
different from zeré;and store then in the IUT_COEF_1 variable.

st coordination )procedure checks that MDIO register bit 9 of the MDIO register 3.51
0 0,.

coordination procedure checks that MDIO register bit 9 of the MDIO register 3.519 is

ure

[ sets the transmit block generator to transmit continuously a transmit block.with payload
data equal to zero and with the following contents for the header fields:

D is

ure

p. If

t to

D is

[ sets the'transmit block generator to transmit continuously a transmit block with payload
data equalte'zero and with the following contents for the header fields:

DX NEXTMODE is setto nL

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 1,.

v) PHD.RX.REQ.THP.SETID is set to 0,.

21)
of atle

ast1 ps.

22) The UT monitors MDIO register bit 9 of the MDIO register 3.5109 till its value is 1,.

104

When the last symbol of the first transmit block is transmitted, reset t_delay, a timer with resolution
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23) The test coordination procedure stops t_delay. The test coordination procedure checks that the

value is lower than 1 042,116 9 ps and higher than 347,372 3 ps.

24) The UT captures one transmit block in the transmit block analyser. The test coordination procedure

checks if the PHD field PHD.RX.REQ.THP.SETID is set to 2.

25) If the check performed after 24) is OK, the test coordination procedure continues with next step. If

not, it returns to 26).

26) The test coordination procedure checks that the PHD fields PHD.RX.REQ.THP.COEF[8:0] are set to

27)

28)

29)

30)

31)

32)

33)
34)

35)

36)

values different from zero, and store then in the IUT_COEF_2 variable.

The test coordination procedure checks that MDIO register bit 9 of the MDIO regist
equal to 1,.

The UT captures one transmit block in the transmit block analyser. The test coordination
checks if the PHD field PHD.RX.REQ.THP.SETID is set to 3.

If the check performed after 29) is OK, the test coordination procedure continues wi
step. If not, it returns to 29).

The test coordination procedure checks that the PHD fields PHD:.RX.REQ.THP.COEF[8:0
values different from zero, and store then in the IUT_COEF_3 variable.

The test coordination procedure checks that MDIO register bit 9 of the MDIO regist
equal to 1,.

The UT sets the transmit block generator to trangmit continuously a transmit block w
data equal to zero and with the following contetits for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to NOEOK.

iii) PHD.RX.RXLINKSTATUS is setté NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 1,.

v) PHD.RX.REQ.THP.SETID is set to 0,.

The UT monitors MBIO register bit 11 of the MDIO register 3.519 till its value is 0,.

er 3.519 is

procedure

h the next

| are set to

er 3.519 is

th payload

The test coordination procedure checks that MDIO register bit 12 of the MDIO registler 3.519 is

equal to 1,.

The test coordination procedure checks that MDIO register bit 10 of the MDIO registler 3.519 is

equal to*0,.

The test coordination procedure checks that MDIO register bit 9 of the MDIO regist

er 3.519 is

h EPRLY
cyudartu U2.

37) The UT captures a transmit block in the transmit block analyser. The test coordination procedure

checks that the PHD field PHD.RX.REQ.THP.SETID is set to 0,.

7.8.17.7 Observable results

After step 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 001,.
After step 6) the value of the bit 11 of the MDIO register 1.0 is equal to 0,.
After step 8) the value of the bit 12 of MDIO register 3.518 is equal to 1,.

The results of the check specified in step 9) are all OK.
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— The results of the check specified in step 10) are all OK.

— The results of the check specified in step 11) are all OK.

— The results of the check specified in step 12) are all OK.

— Afters

tep 14) the value of the bit 10 of MDIO register 3.518 is equal to 1,.

— The results of the check specified in step 15) are all OK.

— The results of the check specified in step 17) are all OK.

— There
— There
— After s
— There
— There
— There
— There
— There
— There
— There
— After s
— There
— There
— There
— There

7.8.17.8 K
If the MDI(

If the link
POF attenu
Amd 9:201

Kults of the check specified in step 18) are all OK.

Sults of the check specified in step 19) are all OK.

tep 22) the value of the bit 9 of MDIO register 3.518 is equal to 1,.
sults of the check specified in step 23) are all OK.

Kults of the check specified in step 25) are all OK.

sults of the check specified in step 26) are all OK.

sults of the check specified in step 27) are all OK.

sults of the check specified in step 29) are all OK.

sults of the check specified in step 30) are all OK.

sults of the check specified in step 31) are all OK:

tep 33) the value of the bit 11 of MDIO register 3.518 is equal to 0,.
Kults of the check specified in step 34) are all OK.

Kults of the check specified in step,35) are all OK.

Kults of the check specified.in'step 36) are all OK.

sults of the check specifiedin step 37) are all OK.

temarks
station cannptwrite correctly into the IUT, check the MDIO cable connections.

margin iS not enough to complete link establishment, check all optical connections and
ation.o0f the setup to meet the channel requirements specified in ISO/IEC/IEEE 8802-3:2(
8.

7.8.18 PMAT_11: State diagrams — Quality monitor state diagram

7.8.18.1 Purpose

the
17/

This test case verifies that the IUT performs correctly the transitions of the state diagram specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.7.4 and Figure 115-30.

7.8.18.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

— ISO/IE

106

C/IEEE 8802-3:2017/Amd 9:2018, 115.3.7.4.
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ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.18.3 Test setup

The TS_BASE test setup (see 7.6.2) shall be used.

7.8.18.4 Discussion

So

the
reg

Thi

Int
cas
use

7.8

Not|

7.8
The
1
2)
3)
4)
5)
6)
7)

expected behaviour in the system. Other stages and control variables are monitofeq
sters.

5 test case needs two MDIO registers reads per transmit block.

his test case the link reliability is controlled by means of the precoding ceefficients. Wh
e uses the correct precoding coefficients, the link is reliable. On the otheérhand, when th
5 other precoding coefficients, the link is not reliable.

18.5 Test configuration

applicable.

18.6 Test procedure steps

test coordination procedure by means of UT and:\kI-shall perform the following test proce|
The UT powers up the IUT.

The test coordination procedure waits 200 ms.

The UT writes 001, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

The UT waits till the MDIOyregister bit 15 of the MDIO register 1.0 is equal to 0,.

The UT writes the MPIO register bit 11 of the MDIO register 1.0 with 0,.

The UT sets thetransmit block generator to transmit continuously a transmit block w
data equal toZero and with the following contents for the header fields:

i) PHDIXNEXT.MODE is set to 0,.
ii) , PHD.RX.HDRSTATUS is set to NOT_OK.

e of the internal variables of the adaph'vp THP REQstate r‘]ingram are checked inr‘]irnrﬂy by testing

via MDIO

en the test
e test case

dure steps:

th payload

iii)) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 0,.
v) PHD.RX.REQ.THP.SETID is set to 0,.

8) The test coordination procedure checks that MDIO register bit 10 of the MDIO register 3.519 is

equal to 0,.

9) The test coordination procedure checks that MDIO register bit 15 of the MDIO register 3.519 is

10)

equal to 0,.

The UT captures a transmit block in the transmit block analyser.

i) The test coordination procedure checks that the PHD field PHD.RX.RXLINKSTATUS is set to 0,.
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ii) The test coordination procedure checks that the PHD field PHD.RX.RXLINKMARGIN is set to 804.

11) The UT sets the transmit block generator to transmit continuously a transmit block with payload
data equal to zero and with the following contents for the header fields:
i) PHD.TX.NEXT.MODE is set to 0,.
ii) PHD.RX.HDRSTATUS is set to OK.
iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHDLIX NEXTTHPSETID isset to 02
v) PHD.RX.REQTHP.SETID is set to 0,.

12) The UT captures one transmit block in the transmit block analyser. The test coordination procedure
checkq if the PHD field PHD.RX.REQ.THP.SETID is set to 1,.

13) If the theck performed after 12) is OK, the test coordination procedure continues with the pext
step. If not, it returns to 12).

14) The tept coordination procedure checks that the PHD fields PHD.RX.REQTHP.COEF|[8:0] are sdt to
values|different from zero, and store then in the IUT_COEF_1 variable.

15) The U[T sets the transmit block generator to transmit continuously a transmit block with

payload data equal to zero precoded using the coefficients IUE_COEF_1 to perform the equations

in ISO
headet

i)
ii) PH

PH

iii) PH
iv) PH
v) PH
16) The U7

17) The U1
checkg

18) If the
step. If

19) The te
captur

IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.1.1 andwith the following contents for
fields:

D.TX.NEXT.MODE is set to 0,.

D.RX.HDRSTATUS is set to OK.

D.RX.RXLINKSTATUS is set to NOT_OK:

D.TX.NEXT.THP.SETID is set to L.

D.RX.REQ.THP.SETID is sett0.05.

" monitors MDIO registér pit 9 of the MDIO register 3.519 till its value is 1,.

' captures one transmiit block in the transmit block analyser. The test coordination proced
if the PHD field PHD.RX.RXLINKMARGIN is between 00,4 and 7F .

the

ure

check performred after 16) is OK, the test coordination procedure continues with the pext

not, it returns to 16).

5t coordination procedure checks that the PHD field PHD.RX.RXLINKSTATUS is OK in the
ed transmit block.

last

20) The UT monitors MDIO register bit 15 of the MDIO register 3.519 till its value is 1,.

21) The UT sets the transmit block generator to transmit continuously a transmit block with payload
data equal to zero. Generate a set of random precoding coefficients and use them in the transmit
block generator. The content of the transmit block header fields shall be the following:

i)

PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 1,.

108
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v) PHD.RX.REQ.THP.SETID is set to 0,.

22) The test coordination procedure checks that MDIO register bit 9 of the MDIO register 3.519 is

equal to 1,.

23) The UT captures one transmit block in the transmit block analyser. The test coordination procedure
checks if the PHD field PHD.RX.RXLINKMARGIN represents a negative number with the fixed point

format specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.8.

24) If the check performed after 23) is OK, the test coordination procedure continues with the next

25)

26)

7.8

7.8.

step. If not, it returns to 21).

The test coordination procedure checks that the PHD field PHD.RX.RXLINKSTATUS\is
the last captured transmit block.

NOT_OK in

The test coordination procedure checks that MDIO register bit 15 of the MDIO registler 3.519 is

equal to 0,.

18.7 Observable results

After step 3) the value of the bit 15 to bit 13 of the MDIO register3518 is equal to 001,.
After step 6) the value of the bit 11 of the MDIO register 1.04s equal to 1,.
The results of the check specified in step 8) are all OK.

The results of the check specified in step 9) are all OK.

The results of the check specified in step 10) are\all OK.

The results of the check specified in step 13)sare all OK.

The results of the check specified in stép 14) are all OK.

After step 16) the value of the bit9'ef the MDIO register 3.519 is equal to 1,.
The results of the check specified in step 18) are all OK.

The results of the check-specified in step 19) are all OK.

After step 20) the value of the bit 15 of the MDIO register 3.519 is equal to 1,.
The results of thé)check specified in step 22) are all OK.

The results,6f the check specified in step 24) are all OK.

The results of the check specified in step 25) are all OK.

The'results of the check specified in step 26) are all OK.

18.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.

If the link margin is not enough to complete link establishment, check all optical connections and the
POF attenuation of the setup to meet the channel requirements specified in ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018.
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7.8.19 PMAT_12: Synchronisation

7.8.19.1 Purpose

This test case verifies that the IUT performs correctly the coarse and fine synchronisation with a
transmitter that complies with the maximum clock deviation specified in ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018, 115.6.3.2.

7.8.19.2 Test case references

The follow

ISO/IE

ISO/IE

ISO/IE

7.8.19.3 1
The TS_BA

7.8.19.4 1

To check t
the same s
analyser),

Under this
Then, decr

At this poi
till 325 M1
decreased
the range ¢

The test ca
until it rea
generator i

The MDIO

This test c4

7.8.19.5 1

1 1 1 1 el £ 1 1 1 £ h
115 CI1dUSCS Al SUDCIdUSES O LIHIE TCITCITCU QUCUIIICIILS dI'C T'CICVAIIUTOI LITIS TESL LASE.

C/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.2.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

est setup

SE test setup (see 7.6.2) shall be used.

piscussion

ampling clock is shared by all the blocks (IUT, transniit block generator and transmit b
ind is equal to the nominal one (325 MHz).

situation, the test starts with a high attenyation and the synchronisation is not poss
Pasing the attenuation, the test reaches theé\point in which the synchronisation is perforn

ht, the test case gradually changes the sampling frequency of the IUT from the nominal
1z + 32,5 kHz. Simultaneously, thelsampling frequency in the transmit block generatd

f sampling frequencies.

se then gradually decreases the sampling frequency in the IUT from 325 MHz + 32,5
ches 325 MHz - 32,5.kHz. Simultaneously, the sampling frequency in the transmit b
s increased at the same pace until it reaches 325 MHz +32,5 kHz.

s used to access\to variable s1_synch and rcvr_clock_lock.

1se needs twoe MDIO registers reads per transmit block.

est.configuration

Not applica

he correct synchronisation, the test first configures test setup 1 (TS_BASE) scheme when

ock
ble.
ned.

one
ris

at the same pace until it reaches. 325 MHz - 32,5 kHz. The synchronisation is obtained if all

kHz
ock

hle

7.8.19.6 Test procedure steps

The test coordination procedure by means of UT and LT shall perform the following test procedure steps:

1) The UT powers up the IUT.

The test coordination procedure waits 100 ms.

ncy (325 MHz).

2)
3)

to 14 dB.
4)

freque
110

The test coordination procedure sets the optical attenuation of the POF link ending at IUT receiver

The test coordination procedure sets clock input to IUT (CLOCK_IUT) to nominal sampling
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th payload

fer 3.519 is

s with 20).

5) The test coordination procedure sets clock input to transmit block generator (CLOCK_TBG) to
nominal sampling frequency (325 MHz).

6) The UT writes 001, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

7) The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

8) The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.

9) The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

10) The UT sets the transmit block generator to transmit continuously a transmit hlack w
data equal to zero and with the following contents for the header fields:
i) PHD.TX.NEXT.MODE is set to 0,.
ii) PHD.RX.HDRSTATUS is set to OK.
iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.
v) PHD.RX.REQTHP.SETID is set to 0,.

11)| The test coordination procedure checks that MDIO register bit 12 of the MDIO registler 3.519 is
equal to 0,.

12)|Decrease optical attenuator in steps of 0,2 dB till MPIO register bit 12 of the MDIO regis
1,. Then, decrease optical attenuator in an additignal step of 1 dB.

13)| The test coordination procedure sets k = 1.

14)|Change CLOCK_IUT to 325 MHz + (k x 3,25) kHz.

15)|Change CLOCK_TBG to 325 MHz - (k3,25) kHz.

16)[The UT writes 1, to the MDIO register bit 15 of the MDIO register 3.0.

17)[ The test coordination procgdure waits 100 ms.

18)[The test coordination procedure checks that MDIO register bit 12 of the MDIO registler 3.519 is
equal to 1,.

19)|If k < 10, the testcoordination procedure increases k by 1 and goes to 14). If not, it continu

20)|Decrease kby 1.

21)[Change €LOCK_IUT to 325 MHz + (k x 3,25) kHz.

22)|Change CLOCK_TBG to 325 MHz - (k x 3,25) kHz.

23) The UT writes 1, to the MDIO register bit 15 of the MDIO register 3.0.

24) The test coordination procedure waits 100 ms.

25) The test coordination procedure checks that MDIO register bit 12 of the MDIO register 3.519 is
equal to 1,.

26) If k < -9, finish the test. If not, go to 19).

7.8.19.7 Observable results

After step 6) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 001,.
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After step 9) the value of the bit 11 of the MDIO register 1.0 is equal to 0,.
The results of the check specified in step 11) are all OK.
The results of the check specified in step 18) are all OK in all iterations.

The results of the check specified in step 25) are all OK in all iterations.

7.8.19.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.

If the link
connection
requireme

7.8.20 PM

7.8.20.1 H

This test c
the BER sp
certain chd

7.8.20.2 1
The follow
— ISO/IE
ISO/IE
ISO/IE
ISO/IE

ISO/IE

7.8.20.3 1

hts specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018 and requirements specified’in 7.¢
JAT_13: Equalization and BER measurement

urpose

ecified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.3 when the system is designec
nnel type specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.7.

est case references

ng clauses and subclauses of the referred documetits are relevant for this test case:
C/IEEE 8802-3:2017/Amd 9:2018, 115.3.6.

C/IEEE 8802-3:2017/Amd 9:2018, 115.6:3.3.

C/IEEE 8802-3:2017/Amd 9:2018, .125.7.

C/IEEE 8802-3:2017/Amd 9:2018;Clause 35.

C/IEEE 8802-3:2017/Amd9;2018, Clause 45.

est setup

The TS_AOQPPRX test setup-(s€e 7.6.17) shall be used.

7.8.20.4 I

This test

piscussion

specificati
(Type III).

rase werifies that the IUT equalizes a channel with frequency response following

fns in'ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.7.1 (Type 1), 115.7.2 (Type II) or 117

margin is not enough to complete link establishment before the test, check all-optical
s and the POF attenuation of the setup without the optical attenuators to meet the ¢hapnel
b.2.

hse verifies that the IUT performs correctly the equalization algorithm that allows reacling

for

the
7.3

The channel type (I, II or III) to be introduced in the test setup TS_AOPRX depends on the supported
channel type claimed by the IUT.

In the case the [UT claims to be compliant with more than one channel type, this test case is performed

for each of

the channel types claimed.

The channel between transmit block generator and IUT are set as specified in 7.6.17 for the selected

channel type.

Once the channel is equalized, a BER measurement is performed to check that the required quality level
is reached by the link.
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7.8.20.5 Test configuration

Not applicable.

7.8.20.6 Test procedure steps

The test coordination procedure by means of UT and LT shall perform the following test procedure steps:

iy
2)
3)
4)
5)
6)
7)

8)
9)

10)

11)

12)

13)

14)

The UT powers up the IUT.

The test coordination procedure waits 100 ms.

The UT writes 001, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal t0 0,.
The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

The UT sets the transmit block generator to transmit continuously & transmit block w
data equal to zero and with the following contents for the headerfields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to NOT_OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQ.THP.SETID is set to 0,.

The UT reads bit 15 to bit 0 from the MD10O register 3.522.

The UT performs the link establishment using THP between IUT and transmit block an
step 6) of 7.7.6.6.

The test coordination procedure sets the local variable ACC_LINK_MARGIN to O
coordination procedure sets local variable k = 1.

The UT captures dtransmit block in the transmit block analyser. The test coordination
adds the PHD field PHD.RX.RXLINKMARGIN to the previous value of the local var
LINK_MARGIN,

If k = 128;the test coordination procedure continues with step 13). If not, it sets k = k +
to step-b1).

The'LT sets the optical attenuation of the POF link ending at IUT receiver to (ACC_LINK

th payload

hlyser as in

. The test

procedure
iable ACC_

1 and goes

| MARGIN /

120\ N2 AdD

TZ07 O,z O D~

The UT captures a transmit block in the transmit block analyser. The test coordination
checks that the PHD field PHD.RX.RXLINKSTATUS is set to OK.

procedure

15) The UT reads bit 15 to bit 0 from the MDIO register 3.522. The test coordination procedure checks

16)
17)

that is equal to 00004
The test coordination procedure sets local variable k = 1.

The test coordination procedure waits 60 s.

18) The UT reads bit 15 to bit 0 from the MDIO register 3.521 and store then into the local variable

CURR_LINK_MARGIN.
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19) If CURR_LINK_MARGIN is not between 0,2 dB and 0,3 dB, the LT increases the optical attenuation
of the POF link ending at IUT receiver by (CURR_LINK_MARGIN - 0,2 dB) and the test coordination
procedure goes to step 18). Else, it continues with step 20).

20) If k=5 744, the test coordination procedure goes to step 21). Else, it sets k= k + 1 and goes to step 17).

21) The UT reads bit 15 to bit 0 from the MDIO register 3.522. The test coordination procedure checks

thatis

less than or equal to 00234 (354().

7.8.20.7 Observable results

— Afters
After s
After
After s
The re
The re

The re

7.8.20.8 K
If the MDI(

If the link
connectiorn
requireme

7.8.21 PM

7.8.21.1 K

This test
the transl
ISO/IEC/IH

7.8.21.2 1
The follow

ISO/IE

tep 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 001,.
tep 6) the value of the bit 11 of the MDIO register 1.0 is equal to 0,.

tep 8) the value of the bit 15 to bit 0 of MDIO register 3.522 is equal to 0,.

tep 9) the value of the bit 13 of MDIO register 3.519 is equal to 1,.

sults of the check specified in step 14) are all OK.

Kults of the check specified in step 15) are all OK.

Sults of the check specified in step 21) are all OK.

temarks
station cannot write correctly into the IUT, checkithe MDIO cable connections.

margin is not enough to complete link establishment before the test, check all opt

hts specified in ISO/IEC/IEEE 8802-3:2047/Amd 9:2018.
[DT_1: PMD transmit function —Ele'ctrical to optical

urpose

case verifies that the(IUT performs correctly the PMD transmit function defined
htion of electrical &ignals to optical signals. The test setup is already specified
EE 8802-3:2017/Amd 9:2018, 115.6.4.3.

est case reférences

ng clauses’and subclauses of the referred documents are relevant for this test case:

C/IEEE 8802-3:2017/Amd 9:2018, 115.6.2.2.

ISO/IE
ISO/IE
ISO/IE

7IEEE 8802-3:2017/Amd 9:2018, 115.6.4.3.
C/I1EEE 8802-3:2017/Amd 9:2018, Clause 35.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.21.3 Test setup

ical

s and the POF attenuation of the setup witlieut the optical attenuators to meet the champnel

as
in

The TS_SIGPOW test setup (see 7.6.4, specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.3)
shall be used.

114
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21.4 Discussion

Equation 115-30 from ISO/IEC/IEEE 8802-3:2017/Amd 9:2018 specifies the way the electrical
signal is translated into optical signal. This test case verifies that the formula is fulfilled. Due to
the test mode used in this test, the large area photodiode used to measure the AOP (as specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.3) measures the optical power in less than 61,5 ns.

7.8.

Not

21.5 Test configuration

applicable.

7.8
Thd
iy
2)
3)
4)
5)
6)
7)

8)

9)

10)
11)
12)
13)

14)

7.8

21.6 Test procedure steps

test coordination procedure by means of UT and LT shall perform the following testlproce|
The UT powers up the IUT.

The test coordination procedure waits 100 ms.

The UT writes 011, to the MDIO register bit 15 to bit 13 of the MDIO-register 3.518 (test
The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.

The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

The UT captures the measured optical power, ab TP2 during at least 250 ns with
frequency of 325 MHz.

The test coordination procedure stores the“maximum optical power value in the local
and the minimum optical power value in the local variable P;.

The UT writes 101, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518 (test
The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

The UT waits till the MDIOyregister bit 15 of the MDIO register 1.0 is equal to 0,.

The UT writes 0, to the-MDIO register bit 11 of the MDIO register 1.0.

The UT captures,;the measured optical power at TP2 during at least 250 ns with
frequency of 325" MHz.

The testeogrdination procedure checks that the measured optical power is equal to (P,
any pointof the capture performed in the previous step.

2d-7 Observable results

dure steps:

mode 3).

h sampling

variable P

mode 5).

h sampling

+P;)/2at

7.8.

After step 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 011,.
After step 9) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 101,.
After step 14) the check result is OK.

21.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.
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7.8.22 PMDT_2: PMD transmit function — Power control

7.8.22.1 Purpose

This test case verifies that the IUT can turn on and off the optical power output in transmission by
using the PMD_TXPWR.request. As this test case is independent of the optional LPI capability, the IUT is
configured to be non-EEE capable.

7.8.22.2 Test case references

The follow
— ISO/IE
ISO/IE
ISO/IE

ISO/IE

7.8.22.3 1
The TS_SIC

7.8.22.4 1

PMD_TXPV
whenever
diagram s
which tx_p
the IUT is ¢
fact makes
tx_pwr fro

7.8.22.5 1
The UT sh{

7.8.22.6 1
The test co
1)
2)

The U]
The te

1 1 1 1 el £ 1 1 1 £ h
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C/IEEE 8802-3:2017/Amd 9:2018, 115.4.4.

C/IEEE 8802-3:2017/Amd 9:2018, 115.6.2.2.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

est setup

POW test setup (see 7.6.4) shall be used.

piscussion

VR.request is generated (as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.1.
the tx_pwr variable changes its value. This event happens when a transition in the s
ecified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4.4 Figure 115-32 leads to a stat
wr changes its previous value. As this test\case is independent of optional features like
onfigured to be non-EEE capable. Thatis) the internal variable lpi_cap is always FALSE. ]
possible only to verify the transitieh from tx_pwr OFF to tx_pwr ON, as the transitio
m ON to OFF is only possible in an"\tUT configured to be EEE capable.

est configuration

1l configure the IUT to benon-EEE capable.

est procedure steps
prdination procedure by means of UT and LT shall perform the following test procedure st
" powersiup'the IUT.

bt cdordination procedure waits 100 ms.

B3.2)
fate
e in
LP],
Chis
h of

EpS:

3) TheU
4)

5)

al PR IO R il MBRIAO e 10
I'Taus UIt 1 L UI'tIC MIDITU TTEISIC 1.U.

The test coordination procedure checks that the content of bit 11 of the MDIO register 1.0 is 1,.

that the content of bit 0 of the MDIO register 3.519 is 0,.

6)
freque

7)
specifi

8)

116

ncy of 325 MHz.

ed in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Table 115-8) in all the captures.

The UT writes 101, to the bit 15 to bit 13 of the MDIO register 3.518.
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9) The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.
10) The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.
11) The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

12) The UT captures the measured optical power at TP2 during at least 250 ns with a sampling
frequency of 325 MHz.

13) The test coordination procedure checks that the measured AOP matches into the margin specified by
the maximum and minimum values of AOP at TP2 in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Table

110 0O € 100NDACT DITC Jd 211 H PN 1 £il s £, P2 IS 3 t
TTO U TOT TUOUUDTYOL INTTC dITa diT a v arraoTC- Salrpre S UT tiie CapTtaT TP CTTOTTITIC U TIT CIiTC PT TV I us s ep.

7.8122.7 Observable results

— | The result of the check specified in step 4) is OK.

— |The result of the check specified in step 6) is OK.

— | The result of the check specified in step 8) is OK.

— |After step 9) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 101,.
— | After step 12) the value of the bit 11 of the MDIO register 1.0(is equal to 0.

— | The result of the check specified in step 14) is OK.

7.8{22.8 Remarks

If the MDIO station cannot write correctly into the[UT, check the MDIO cable connections.
7.8]23 PMDT_3: PMD receive function — Optical to electrical

7.8{23.1 Purpose

Thif test case verifies that the JUT converts the received optical power into electrical signalf Moreover,
the[test case verifies that the TUT controls the effect of optical power reaching the receiver|depending
on the value of variable rx_pwr as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4.3.

7.8123.2 Test case references
The following clauses and subclauses of the referred documents are relevant for this test cage:
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4.4.

— |ISQ/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.2.3.

ICOARNCcC /I DD O0ND 2,90
h— luJ\J/ lLALJ/ 1ILLILL, O0UL J.4U

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.23.3 Test setup
The TS_BASE test setup (see 7.6.2) shall be used.

7.8.23.4 Discussion

PMD_RXPWR.request is generated (as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.1.4.2)
whenever the rx_pwr variable changes its value. This event happens when a transition in the state
diagram specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4.4 Figure 115-33 leads to a state in
which rx_pwr changes its previous value. As this test case is independent of optional features like EEE
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capability, the IUT is configured to be non-EEE capable. That is, the internal variable Ipi_cap is always
FALSE. This fact makes possible only to verify the transition from rx_pwr OFF to rx_pwr ON, as the
transition of rx_pwr from ON to OFF is only possible in an IUT configured to be EEE capable.

7.8.23.5 Test configuration
The UT shall configure the IUT to be non-EEE capable.

7.8.23.6 Test procedure steps

Th t t pa e pa | 1 L£11T S LT ol 11 £, 4l £o11 - 4= 4= pa | 4= .
e teSt copratratomnrproceaturec oy Means o U T ant G Sitat periornrtne tomowirg testproccaure steps:

1) The UT powers up the IUT.

2) The tept coordination procedure waits 100 ms.

3) The UT reads bit 11 of the MDIO register 1.0.

4) The tept coordination procedure checks that the content of bit 11 of the MDIO register 1.0 is 1,.

5) The tept coordination procedure checks that the content of bit 0 of the MDIO register 3.518 is (}, or
that thle content of bit 0 of the MDIO register 3.519 is 0,.

6) The UT writes 001, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
7) The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.
8) The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.

9) The UT sets the transmit block generator to transmiit continuously a transmit block with payload
data equal to zero and with the following contents:for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID s set to 0,.

v) PHD.RX.REQ.THP.SETID-is set to 0,.

10) Wait the equivalent time’to transmit 100 transmit blocks.

O is

14) The test coordination procedure checks that MDIO register bit 12 of the MDIO register 3.519 is
equal to 1,.

7.8.23.7 Observable results

— The result of the check specified in step 4) is OK.

— The result of the check specified in step 6) is OK.

— After step 7) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 001,.
— The result of the check specified in step 12) is OK.
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The result of the check specified in step 15) is OK.

23.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.

7.8.

7.8.

24 PMDT_4: PMD signal detect function

24.1 Purpose

Thif test case verifies that the IUT detects the presence of the optical signal at its input fo

val
UT

7.8
The

7.8
Thd

7.8

es given in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.2.4 and Table 115-7. For this te
ronfigures the IUT to be non-EEE capable.

24.2 Test case references

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4.4.

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.2.3.
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.2.4.
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45

24.3 Test setup
TS_BASE test setup (see 7.6.2) shall be Gsed.

24.4 Discussion

Thd
val
In @
spe
7.8
[UT

7.8

Val:te given in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Table 115-7, second row. In this test,

IUT detects the presence of'eptical signal when the AOP of the optical signal is in the r
e of the variable sd_inh (as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4.3

rder to guarantee tHis) the IUT is configured to be not EEE capable (MDIO register 3.5
cified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Table 45-160c set to 0,, disable EEE abi

24.5 Test configuration

shall be.eanfigured to be non-EEE capable.

24.6* Test procedure steps

following clauses and subclauses of the referred documents are relevant for this test cage:

lowing the
st case, the

hnge of the
he internal
) is FALSE.
18 bit 0, as

ity).

The test coordination procedure by means of UT and LT shall perform the following test procedure steps:

iy
2)
3)
4)
5)

The UT powers up the [UT.
The test coordination procedure waits 100 ms.

The UT reads bit 11 of the MDIO register 1.0.

The test coordination procedure checks that the content of bit 11 of the MDIO register 1.0 is 1,.

The test coordination procedure checks that the content of bit 0 of the MDIO register 3.518 is 0, or

that the content of bit 0 of the MDIO register 3.519 is 0,.
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6) The test coordination procedure sets the optical attenuator in the reception path of the IUT to a

value t

hat makes the AOP lower than -35 dBm at IUT TP3.

7) The UT sets the transmit block generator to transmit continuously a transmit block with payload
data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PH
v) PH
8) The U’
9) Thete
10) The te

value fhat makes the AOP equal to a value in the range of -28,5 dBm to -28,9 dBm at [UT TP3.

11) The U’
12) The te

7.8.24.7 (
— There
— There
— There
— There

7.8.24.8 K
If the MDI(

7.8.25 PM

7.8.25.1 H

This test ¢
115.6.3.1 4

D.TX.NEXT.THP.SETID is set to 0,.

D.RX.REQTHP.SETID is set to 0,.

' reads the MDIO register 1.10 bit 0.

5t coordination procedure checks that the read value is 0,.

Kt coordination procedure sets the optical attenuator in the reception path of the IUT

[ reads the MDIO register 1.10 bit 0.

5t coordination procedure checks that the read value is 1.

)bservable results

sult of the check specified in step 4) is OK.
sult of the check specified in step 6) is OK.
sult of the check specified in step 10) is'OK.
sult of the check specified in step 13) is OK.

emarks

station cannot write-correctly into the IUT, check the MDIO cable connections.
[D_MDIT_1: Trasmitter optical specifications — AOP

urpose

hse verifies that the IUT fulfils the AOP required in ISO/IEC/IEEE 8802-3:2017/Amd 9:2

specified if 1SD/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.

nd~Table 115-8 measured in TP2. The way the measurements are performed is alre

Lo a

18,
ady

7.8.25.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

— ISO/IE
— ISO/IE
— ISO/IE
— ISO/IE

120

C/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1.
C/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.
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7.8.25.3 Test setup
The TS_AOPTX test setup (see 7.6.5) shall be used.

7.8.25.4 Discussion

This test case performs the measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd
9:2018, 115.6.4 to verify that the obtained value is compliant to ISO/IEC/IEEE 8802-3:2017/Amd 9:2018.

7.8.25.5 Test configuration

Not|applicable.

7.8]25.6 Test procedure steps

Thd measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.3 shall be
fulfjlled.

7.8)25.7 Observable results

Thgmeasured AOP value complies with the AOP requirements as specified in [SO/IEC/IEEE 8802-3:2017/
Amf 9:2018, 115.6.3.1 Table 115-8.

7.8{25.8 Remarks

If the MDIO station cannot write correctly into the IUT7check the MDIO cable connections.
7.8{26 PMD_MDIT_2: Transmitter optical specifications — ER

7.8{26.1 Purpose

Thip test case verifies that the IUT fulfils the ER required in ISO/IEC/IEEE 8802-3:2017/And 9:2018,
115,6.3.1 and Table 115-8 measured-in TP2.

7.8]26.2 Test case references
The following clauses and subclauses of the referred documents are relevant for this test cage:
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1.
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.

— [ISO/IEC/YEEE 8802-3:2017/Amd 9:2018, Clause 35.
— |ISOMEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.26.3 Test setup
The TS_ER test setup (see 7.6.6) shall be used.

7.8.26.4 Discussion

This test case performs the measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd
9:2018, 115.6.4 to verify that the obtained value is compliant to ISO/IEC/IEEE 8802-3:2017/Amd 9:2018.

7.8.26.5 Test configuration

Not applicable.
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7.8.26.6 Test procedure steps

The measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.5 shall be

fulfilled.

7.8.26.7 Observable results

The measured ER value complies with the ER requirements as specified in ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018, 115.6.3.1 Table 115-8.

7.8.26.8 K
If the MDI(

7.8.27 PM

7.8.27.1 H

This test c4
Amd 9:201

7.8.27.2 1
The follow
— ISO/IE
ISO/IE
ISO/IE

ISO/IE

7.8.27.3 1
The TS_CW

7.8.27.4 1

This test
9:2018, 111

7.8.27.5 1

Not applic3

1
ACLIIAdI NS

station cannot write correctly into the IUT, check the MDIO cable connections.
[D_MDIT_3: Transmitter optical specifications — Centre wavelength

urpose

se verifies that the IUT fulfils the centre wavelength required in ISQAEC/IEEE 8802-3:2(
3, 115.6.3.1 and Table 115-8 measured in TP2.

est case references

ng clauses and subclauses of the referred documents ate relevant for this test case:
C/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1.

C/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

est setup

[ test setup (see 7.6.7) shall'be used.

piscussion

fase performs-the measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/A
b.6.4 to verify that the obtained value is compliant to ISO/IEC/IEEE 8802-3:2017/Amd 9:2

est configuration

ble,

17/

lmd
18.

7.8.27.6 Test procedure steps

The measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.1 shall be

fulfilled.

7.8.27.7 Observable results

The measured centre wavelength value complies with the centre wavelength requirements as specified
in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1 Table 115-8.

122

© IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=50a0efa7c1c6302980e4af824774cb6e

1SO 21111-3:2020(E)

7.8.27.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.
7.8.28 PMD_MDIT_4: Transmitter optical specifications — Spectral width

7.8.28.1 Purpose

This test case verifies that the IUT fulfils the spectral width required in ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018, 115.6.3.1 and Table 115-8 measured in TP2.

7.8]28.2 Test case references
The following clauses and subclauses of the referred documents are relevant for this:test cage:
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1.
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.

— |ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
— |ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8{28.3 Test setup
The TS_SW test setup (see 7.6.8) shall be used.

7.8)28.4 Discussion

Thip test case performs the measurement gprocedure specified in ISO/IEC/IEEE 8802-3}2017/Amd
9:2018, 115.6.4 to verify that the obtained value is compliant to ISO/IEC/IEEE 8802-3:2017/Ajmd 9:2018.

7.8)28.5 Test configuration

Not|applicable.

7.8)28.6 Test procedure steps

Thg measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.2 shall be
fulfjlled.

7.8{28.7 Observable results

The medsured spectral width value complies with the spectral width requirements as specified in
ISOfIEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1 Table 115-8.

7.8.28.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.
7.8.29 PMD_MDIT_5: Transmitter optical specifications — Rise time

7.8.29.1 Purpose

This test case verifies that the IUT fulfils the rise time required in ISO/IEC/IEEE 8802-3:2017/Amd
9:2018, 115.6.3.1 and Table 115-8 measured in TP2.
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7.8.29.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

— ISO/IE
— ISO/IE
— ISO/IE
— ISO/IE

C/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1.
C/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
C/I1EEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.29.3

est setup

The TS_RT|FT test setup (see 7.6.9) shall be used.

7.8.29.4

iscussion

The methof to measure the rise time fulfils the specification in ISO/IEC/IEEE 880243:2017/Amd 9:2

115.6.4 an

7.8.29.5 1

Not applic3

7.8.29.6 1

The measy
fulfilled.

7.8.29.7 (

The meas|
ISO/IEC/IH

7.8.29.8 H
If the MDI(

7.8.30 PM

7.8.30.1 H

This test d
9:2018, 11

fulfils the values specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018)} 115.6.3.1.

est configuration

ble.

est procedure steps

rement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.4 shal

)bservable results

ured rise time value complies\\with the rise time requirements as specified
EE 8802-3:2017/Amd 9:2018, 115.6.3.1 Table 115-8.

emarks

station cannot writé gorrectly into the IUT, check the MDIO cable connections.
[D_MDIT_6: Transmitter optical specifications — Fall time

urpose

ase verifies that the IUT fulfils the fall time required in ISO/IEC/IEEE 8802-3:2017/4
b.6.3"1 and Table 115-8 measured in TP2.

18,

be

in

lmd

7.8.30.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

— ISO/IE
— ISO/IE
— ISO/IE
— ISO/IE

124

C/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1.
C/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.
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7.8.30.3 Test setup
The TS_RT_FT test setup (see 7.6.9) shall be used.

7.8.30.4 Discussion

This test case performs the measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd
9:2018, 115.6.4 to verify that the obtained value is compliant to ISO/IEC/IEEE 8802-3:2017/Amd 9:2018.

7.8.30.5 Test configuration

Not|applicable.

7.8130.6 Test procedure steps

Thd measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.4 shall be
fulfjlled.

7.8)30.7 Observable results

Thg measured fall time value complies with the fall time' requirements as spgecified in
ISOJIEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1 Table 115-8,

7.8{30.8 Remarks

If the MDIO station cannot write correctly into the IUT7check the MDIO cable connections.
7.8]31 PMD_MDIT_7: Transmitter optical specifications — Signal overshoot

7.8{31.1 Purpose

Thif test case verifies that the IUT fulfils the signal overshoot required in ISO/IEC/IEEE 8802-3:2017/
Amf 9:2018, 115.6.3.1 and Table 115-8 measured in TP2.

7.8]31.2 Test case references
The following clauses and subclauses of the referred documents are relevant for this test cage:
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1.
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.

— [ISO/IEC/YEEE 8802-3:2017/Amd 9:2018, Clause 35.
— |ISOMEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.31.3 Test setup
The TS_OS test setup (see 7.6.10) shall be used.

7.8.31.4 Discussion

This test case performs the measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd
9:2018, 115.6.4 to verify that the obtained value is compliant to ISO/IEC/IEEE 8802-3:2017/Amd 9:2018.

7.8.31.5 Test configuration

Not applicable.
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7.8.31.6 Test procedure steps

The measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.6 shall be
fulfilled.

7.8.31.7 Observable results

The measured signal overshoot value complies with the signal overshoot requirements as specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1 Table 115-8.

7.8.31.8 Remarks

If the MDI() station cannot write correctly into the IUT, check the MDIO cable connections.
7.8.32 PMD_MDIT_8: Transmitter optical specifications — Positive output droop

7.8.32.1 Rurpose

Thistestcalse verifiesthatthe IUT fulfils the positive outputdrooprequiredin ISO/AEC/IEEE8802-3:2(017/
Amd 9:2018, 115.6.3.1 and Table 115-8 measured in TP2.

7.8.32.2 Test case references

The follow|ng clauses and subclauses of the referred documents ate relevant for this test case:
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.32.3 Test setup
The TS_NOD_POD test setup (see 7.6(11) shall be used.

7.8.32.4 Discussion

This test ¢ase performs-theé measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/4md
9:2018, 11%.6.4 to verify that the obtained value is compliant to ISO/IEC/IEEE 8802-3:2017/Amd 9:2018.

7.8.32.5 Test configuration

Not applicgble,

7.8.32.6 Test procedure steps

The measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.7 shall be
fulfilled.

7.8.32.7 Observable results

The measured positive output droop value complies with the positive output droop requirements as
specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1 and Table 115-8.
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7.8.32.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.
7.8.33 PMD_MDIT_9: Transmitter optical specifications — Negative output droop

7.8.33.1 Purpose

ThistestcaseverifiesthatthelUT fulfilsthenegative outputdrooprequiredinISO/IEC/IEEE8802-3:2017/
Amd 9:2018, 115.6.3.1 and Table 115-8 measured in TP2.

7.8]33.2 Test case references
The following clauses and subclauses of the referred documents are relevant for this:test cage:
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1.
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.

— |ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
— |ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8{33.3 Test setup
Thg TS_NOD_POD test setup (see 7.6.11) shall be used.

7.8)33.4 Discussion

Thip test case performs the measurement procedure specified in ISO/IEC/IEEE 8802-3}2017/Amd
9:2018, 115.6.4 to verify that the obtained walue is compliant to ISO/IEC/IEEE 8802-3:2017/Ajmd 9:2018.

7.8{33.5 Test configuration

Not|applicable.

7.8)33.6 Test procedure steps

Thg measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.7 shall be
fulfjlled.

7.8{33.7 Observable results

Theg meaSured negative output droop value complies with the negative output droop requirements as
sperified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1 Table 115-8.

7.8.33.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.
7.8.34 PMD_MDIT_10: Transmitter optical specifications - Signal distortion

7.8.34.1 Purpose

This test case verifies that the IUT fulfils the signal distortion (2nd, 3rd and 4th order harmonic and
residual distortion) required in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1 and Table 115-8
measured in TP2.
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7.8.34.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

ISO/IE
ISO/IE
ISO/IE
ISO/IE

C/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1.
C/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
C/I1EEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.34.3 1
The TS_DIS

7.8.34.4 1

This test
9:2018, 111

7.8.34.5 1

Not applic3

7.8.34.6 1

The measy
fulfilled.

7.8.34.7 (

est setup

T test setup (see 7.6.12) shall be used.

piscussion

fase performs the measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/4
b.6.4 to verify that the obtained value is compliant to ISO/IEC/IEEE 8802-3:2017/Amd 9:2

est configuration

ble.

est procedure steps

rement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.8 shal

)bservable results

The measufred signal distortion (21, 3rd and 4%order harmonic and residual distortion) value comy

with the s

gnal distortion (214, 3rd and 4th_grder harmonic and residual distortion) requirement

specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1 and Table 115-8.

7.8.34.8 K
If the MDI(

7.8.35 PM

7.8.35.1 H

This test

temarks

station cannot wirite correctly into the IUT, check the MDIO cable connections.

[D_MDIT_11;Transmitter optical specifications — Relative intensity noise

urpose

noise required

lmd
18.

be

lies
5 as

in

ISO/IEC/IH

intensity

7.8.35.2 Test case references

The following clauses and subclauses of the referred documents are relevant for this test case:

ISO/IE
ISO/IE
ISO/IE
ISO/IE
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C/1EEE 8802-3:2017/Amd 9:2018, 115.6.3.1.
C/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
C/I1EEE 8802-3:2017/Amd 9:2018, Clause 45.
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7.8.35.3 Test setup
The TS_RIN test setup (see 7.6.13) shall be used.

7.8.35.4 Discussion

The method to measure the relative intensity noise fulfils the specification in ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018, 115.6.4 and fulfils the values specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,
115.6.3.1.

7 8 Lo N il L4 2 4= £3 =2
. JJ.J ICOLLUIIIgGUI AtIUII

Not|applicable.

7.8)35.6 Test procedure steps

Theg measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.]10 shall be
fulfflled.

7.8{35.7 Observable results

Thg measured relative intensity noise value complies with the felative intensity noise requifements as
sperified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3 Table 115-8.

7.8135.8 Remarks

If the MDIO station cannot write correctly into the HUT, check the MDIO cable connections.
7.8{36 PMD_MDIT_12: Transmitter optical.specifications — Transmitter off transition tjme

7.8{36.1 Purpose

Thif test case verifies that the IUT reaches the transmission quiet mode in less than the off-transition
time topp

7.8{36.2 Test case references
The following clauses\and subclauses of the referred documents are relevant for this test cage:
— [ISO/IEC/IEEE8802-3:2017/Amd 9:2018, 115.4.4.

— [ISO/IEG/TEEE 8802-3:2017/Amd 9:2018, 115.6.2.2.
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.2.4.
— USOAECAEEE8802-3:2017/Amd 9:2018, Clause 35
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.36.3 Test setup
The TS_EXTEND test setup (see 7.6.3) shall be used.

7.8.36.4 Discussion

The transmission quiet mode is defined as a mode in which the transmitter AOP is lower or equal to
AOP gy, as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Table 115-8.

The initial time is considered when the internal variable tx_pwr has a transition from ON to OFF.
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The value of the off-transition time tygp is specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,
Table 115-8.

For this test case, the UT configures the IUT to be EEE capable.

The time between the IUT commands by changing tx_pwr internal variable to switch off the MDI and
the time when the AOP reaches the AOP,y value specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,
Table 115-8 is less than the value established for ¢, in the same table.

As the tx_pwr variable is not directly accessible, the test case establishes the link between the IUT and
its link partner, and then the IUT enters into LPI mode as specified in ISO/IEC/IEEE 8802-3:2017/Amd

9:2018, 11

At this poi
the transnj

.4,

ission of 130 zeros as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4.1; the |

reaches th¢ AOPqpp value. Then, the test case measures the time from the AOP falls from the-90 % of]
AOP;ros Vialue to the AOP reaches the AOP g value.
All AOP values are measured at TP2.
AOPyiros 15 defined as the AOP measured at TP2 when the transmitter sends-a signal x(n) to the H
equal to zefro (see ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.3.1).
The time tI be measured tqgp is specified in Figure 17.
Optfical
poyer
90-% of
AOPsi0s AOP 5505
AOP k
A

Figu

7.8.36.5 1
The UT sh{

7.8.36.6 1

Time

re 17 — topp and tgy specification for test cases PMD_MDIT_12 and PMD_MDIT_13

est configuration

1l configure the IUT to be EEE capable.

ht, a capture is performed by the transmit block analyser that includes the time when, affter

\OP
the

MD

eéstprocedure steps

The test coordination procedure by means of UT and LT shall perform the following test procedure steps:

1)
2)
3)
4)
5)
6)

130

The UT powers up the IUT.

The test coordination procedure waits 100 ms.

The UT writes 101, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.
The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.
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7)

8)
9)
10)
11)
12)

13)

14)

15)
16)

17)

18)

19)

7.8.
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The UT captures the measured optical power at TP2 during at least 250 ns with a sampling

frequency of 325 MHz and stores the value in the local variable AOP;gpos.

The UT writes 000, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.
The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

The test coordination prnrpdnrp checks that the content of bit 0 of the MDIQ register

and that the content of bit 0 of the MDIO register 3.519 is 1,.

The UT sets the transmit block generator to transmit continuously a transmit block w
data equal to zero and with the following contents for the header fields:

PHD.TX.NEXT.MODE is set to 0,.
PHD.RX.HDRSTATUS is set to NOT_OK.
PHD.RX.RXLINKSTATUS is set to NOT_OK.
PHD.TX.NEXT.THP.SETID is set to 0,.
PHD.RX.REQ.THP.SETID is set to 0,.

vi) PHD.CAP.LPIis setto 1,.

The UT performs the link establishment using THP between IUT and transmit block an
step 6) of 7.7.6.6. The transmit block generater is programmed to transmit the header
the content specified in step 6) of 7.7.6.6 and’additionally setting PHD.CAP.LPI to 1,.

The test coordination procedure checks-that the content of bit 2 of the MDIO register 3.5

The UT sets the GMII station to perform an LPI assert in the GMII by setting GMIL.TX_EN
TX_ER to 1, GMIL.TX_DATA to 10y and GMIL.CTRL to 10,.

In the transmit block @amalyser, start capturing the signal from the event of re
130 consecutive symbolsSet to an AOP equal to AOP,zros, With a relative tolerance of
capture includes at l€ast 50 symbols.

The test coordination procedure calculates the value of ¢,y as the time when the signal
90 % of AOPggphs to the time the first captured symbol has an AOP equal to AOPgp (

3.518is 1,

th payload

hlyser as in
fields with

19is 1,.
to 0, GMIL.

ception of
*1 %. The

AOP is the
pecified in

[SO/IEC/IEEE8802-3:2017/Amd 9:2018, Table 115-8). All AOP measurements are perforined at TP2.

The testcoordination procedure checks that the value of ¢,y is lower than the value §
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Table 115-8.

pecified in

36.7 Observable results

After step 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 101,.
After step 6) the value of the bit 11 of the MDIO register 1.0 is equal to 0,.

After step 8) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 000,.
After step 10) the value of the bit 11 of the MDIO register 1.0 is equal to 0,.

The result of the check specified in step 12) is OK.

The result of the check specified in step 15) is OK.

The result of the check specified in step 19) is OK.
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7.8.36.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.
7.8.37 PMD_MDIT_13: Transmitter optical specifications — Transmitter on transition time

7.8.37.1 Purpose

This test case verifies that the IUT reaches the transmission active mode in less than the on-transition
time tqy.

7.8.37.2 Test case references

The follow|ng clauses and subclauses of the referred documents are relevant for this test case:
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4.4.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.2.2.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.2.4.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.37.3 Test setup

The TS_EX[TEND test setup (see 7.6.3) shall be used.

7.8.37.4 Discussion

The transmission active mode is defined as a mode in which the transmitter AOP reaches the 90 % of
AOPzgpps-

AOP;ros 15 defined as the AOP measured at TP2 when the transmitter sends a signal x(n) to the HMD
equal to zefro (see ISO/IEC/IEEE 8802:3:2017/Amd 9:2018, 115.3.3.1).

The initial time is considered when-the internal variable tx_pwr has a transition from OFF to ON.

The value pf the off-transitientime ¢,y is specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Table
115-8.

For this tegt case, the YT configures the IUT to be EEE capable.

The time Hetweenthe IUT commands by changing tx_pwr internal variable to switch on the MDI pnd
the time when{the' AOP reaches the 90 % of AOP;gpos value is less than the value established for ¢y in
ISO/IEC/IHEE8802-3:2017/Amd 9:2018, Table 115-8.

As the tx_pwr variable is not directly accessible, the test case establishes the link between the IUT and
its link partner, and then the IUT enters into LPI mode as specified in ISO/IEC/IEEE 8802-3:2017/Amd
9:2018, 115.4. Then, the IUT returns to normal operation from the LPI mode.

At this point, a capture is performed by the transmit block analyser that includes the time when, after
the transmission of 130 zeros as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4.1, the
transmission returns to active mode. Then, the test coordination procedure measures the time from
the AOP at TP2 rise from the AOPygg value to the time when the AOP at TP2 reaches the 90 % of the
AOP;ros value.

All AOP values are measured at TP2.

Figure 17 specifies the time ty.
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7.8.37.5 Test configuration

The UT shall configure the IUT to be EEE capable.

7.8.37.6 Test procedure steps
The test coordination procedure by means of UT and LT shall perform the following test procedure steps:
1) The UT powers up the IUT.

2) The test coordination procedure waits 100 ms.

3) |The UT writes 101, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
4) |The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

5) |The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal t0 0,.

6) |[The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0 with

7) [The UT captures the measured optical power at TP2 during atleast 250 ns with § sampling
frequency of 325 MHz and stores the value in the local variable AOP;p .

8) |The UT writes 000, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
9) |The UT writes 1, to the MDIO register bit 15 of the MDIO(register 1.0.

10)[The UT waits till the MDIO register bit 15 of the MDIOregister 1.0 is equal to 0,.
11)[The UT writes 0, to the MDIO register bit 11 of thie MDIO register 1.0.

12)| The test coordination procedure checks that the content of bit 0 of the MDIO register|3.518 is 1,
and that the content of bit 0 of the MDIQvegister 3.519 is 1,.

13)[The UT sets the transmit block gemerator to transmit continuously a transmit block with payload
data equal to zero and with thefollowing contents for the header fields:

i) PHD.TX.NEXT.MODE is:set to 0,.

ii) PHD.RX.HDRSTATUSis set to NOT_OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHDRX:REQ.THP.SETID is set to 0,.

vi) , PHD.CAP.LPl is set to 1,.

14)| The UT performs the link establishment using THP between IUT and transmit block anglyser as in
step 6) of 7.7.6.6. The transmit block generator is programmed to transmit the header fields with
the content specified in step 6) of 7.7.6.6 and additionally setting PHD.CAP.LPI to 1,.

15) The test coordination procedure checks that the content of bit 2 of the MDIO register 3.519 is 1,.

16) The UT sets the GMII station to perform an LPI assert in the GMII by setting GMILTX_EN to 0, GMII.
TX_ER to 1, GMILTX_DATA to 10,4 and GMII.CTRL to 10,.

17) The test coordination procedure waits 2 s.

18) The UT sets the GMII station to transmit continuously a bit pattern sequence consisting of a
preamble (seven transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = 55,4
followed by a transaction with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = D5,¢), 1 518
transactions with GMILTX_EN = 1, GMILTX_ER = 0, with GMIL.TX_DATA alternating between two
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values, being the first 5A;; and the second A5, four transactions with GMILTX_EN = 1, GMILTX_
ER = 0, with GMIL.TX_DATA being the four octets resulting of the CRC calculation of the previous
1 518 octets as specified in ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions with GMIL.
TX_EN = 0,.

19)

In the transmit block analyser, the UT starts capturing the signal from the event of reception of 130

consecutive symbols set to an AOP equal to AOPzp,s, with a relative tolerance of +1 %. The capture
includes at least a time equivalent to twice the ¢y specified in ISO/IEC/IEEE 8802-3:2017/Amd
9:2018, Table 115-8 before the event of reception of 130 consecutive symbols set to zero.

20) The test coordination procedure calculates the value of ¢,y as the time when the signal starts to

be hig
AOP 4

21) The te
ISO/IE

7.8.37.7 (
— Afters
After s
After s
After s
The re
The re

The re

7.8.37.8 H
If the MDI(

7.8.38 PM

7.8.38.1 H

This test
ISO/IEC/IH

7.8.38.2 1

her than AOPp to the time the first transmitted symbol has an AOP equal to the 90.9
os- All AOP measurements are performed at TP2.

st coordination procedure checks that the value of ¢y is lower than the value)spécifie
C/IEEE 8802-3:2017/Amd 9:2018, Table 115-8.

)bservable results

tep 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 iscequal to 101,.
tep 6) the value of the bit 11 of the MDIO register 1.0 is equal ta™0,.

tep 8) the value of the bit 15 to bit 13 of the MDIO register3,518 is equal to 000,.
tep 11) the value of the bit 11 of the MDIO register 1,0-is*equal to 0,.

sult of the check specified in step 12) is OK.

sult of the check specified in step 15) is OK.

sult of the check specified in step 21) is QK.

temarks

station cannot write correctly into the IUT, check the MDIO cable connections.
[D_MDIT_14: Transmitter optical specifications — Modal power distribution

urpose

case verifies/ that the IUT fulfils the modal power distribution required
EE 8802-352017/Amd 9:2018, 115.6.3.1 and Table 115-8 measured in TP2.

est case references

The follow

o of

1 in

in

ng-clauses and subclauses of the referred documents are relevant for this test case:

ISO/IE
ISO/IE
ISO/IE
ISO/IE

C/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1.
C/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8.38.3 Test setup

The TS_MPD test setup (see 7.6.14) shall be used.
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7.8.38.4 Discussion

The method to measure the modal power distribution fulfils the specification in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.11 and fulfils the values specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1.

7.8.38.5 Test configuration

Not applicable.

7 8 20 La o) = | =
. JO.U IO PIULTUUIT SIcpys

Thg measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115:674.[11 shall be
fulfflled.

7.8{38.7 Observable results

Thg measured modal power distribution value complies with the ‘modal power distribution
reqpirements as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115)6.3.1 and Table 11/5-9.

7.8{38.8 Remarks

If the MDIO station cannot write correctly into the IUT, checkythe MDIO cable connections.
7.8{39 PMD_MDIT_15: Transmitter optical specificatiohs — Timing jitter

7.8{39.1 Purpose

Thif test case verifies that the IUT fulfils the-timing jitter required in ISO/IEC/IEEE 8802-3}2017/Amd
9:2018, 115.6.3.1 and Table 115-8 measured.in TP2.

7.8139.2 Test case references
The following clauses and subclauses of the referred documents are relevant for this test cage:
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1.
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.

— [ISO/IEC/IEEE®8802-3:2017/Amd 9:2018, Clause 35.
— [ISO/IEC/EEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8{39.3 \‘Test setup

Th TS Tltostcsetunfcee 76 15 chall ho ncod
TO—T 2 P mn ==y et i

7.8.39.4 Discussion

This test case performs the measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,
115.6.4.9 to verify that the obtained value is compliant to ISO/IEC/IEEE 8802-3:2017/Amd 9:2018.

7.8.39.5 Test configuration

Not applicable.
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7.8.39.6 Test procedure steps

The measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4.9 shall be

fulfilled.

7.8.39.7 Observable results

The measured timing jitter value complies with the timing jitter requirements as specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.1 Table 115-8.

7.8.39.8 K

If the MDI(
7.8.40 PM

7.8.40.1 H

This test c
range sped
types sped
ISO/IEC/IH

7.8.40.2 1
The follow
— ISO/IE
— ISO/IE
— ISO/IE
— ISO/IE
— ISO/IE

7.8.40.3 1

The TS_2L

7.8.40.4 I

The methg
fulfils the §

1
ACLIIAdI NS

station cannot write correctly into the IUT, check the MDIO cable connections.
[D_MDIT_16: Receiver optical specifications — AOP for a minimum BER

urpose

hse verifies that the IUT fulfils the maximum allowable BER when the AOP at TP3 is in

ified for 1000BASE-RHC. Receiver boundary conditions are @lso fulfilled as specifie
EE 8802-3:2017/Amd 9:2018, 115.6.3.4.

est case references

ng clauses and subclauses of the referred documents are relevant for this test case:
C/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.3.

C/IEEE 8802-3:2017/Amd 9:2018, 115.6,3.4.

C/IEEE 8802-3:2017/Amd 9:2018, 115:6.4.

C/IEEE 8802-3:2017/Amd 9:2018;Clause 35.

C/IEEE 8802-3:2017/Amd-9;2018, Clause 45.

est setup

P test setup (seeZ:6.16) shall be used.

piscussion

pecification in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4 and 115.6.3.4 and fulfils|

values spe

the

ified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.3 and Table 115-10 for all channel

] in

d to measure the AOP measured at TP3 for all channel types specified for 1000BASE-RHC

the

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

For the minimum and maximum AOP at TP3 specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,
Table 115-10 for the 1000BASE-RHC and the two fibre optic channels (type Il and type III), the
IEEE 802.3bv physical layer provides a BER less than 10-12 operating in test mode 1 as specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.3.

7.8.40.5 Test configuration

Not applicable.
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7.8.40.6 Test procedure steps

The measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4 shall be
followed, takingintoaccountthereceiverboundary conditiontestspecifiedinISO/IEC/IEEE8802-3:2017/
Amd 9:2018, 115.6.3.4.

7.8.40.7 Observable results

The measured minimum and maximum AOP complies with the minimum and maximum AOP
requirements as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.3 and Table 115-10 when
the rn]in]‘\ﬂify of the link r‘nmp]inc with the values given in IQn/IF‘F/IPF‘P QQO?-Q-?(HZ/A md 9:2018,

115(6.3.3.

7.8/40.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.
7.8/41 PMD_MDIT_17: Receiver optical specifications — Damage threshold power

7.8441.1 Purpose

Thig test case verifies that the IUT fulfils the damage threshold power rdquired in
ISOfIEC/IEEE 8802-3:2017/Amd 9:2018, Table 115-10, Note aReceiver boundary conditiohs are also
fulfjlled as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.4.

7.8{41.2 Test case references
The following clauses and subclauses of the referred documents are relevant for this test cage:
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018;,115.6.3.3.
— |ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.4.
— |ISO/IEC/IEEE 8802-3:2017/Amd9:2018, 115.6.4.

— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.8441.3 Test setup
Theg TS_2LP testsetup (see 7.6.16) shall be used.

7.841.4Discussion

The procedure to measure the damage threshold power (defined as the maximum AOP fplus 1 dB)
measured at TP3 fulfils the specification in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4 and
115.6.3.4 and fulfils the values specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.3.3.

The IEEE 802.3bv physical layer tolerates, without damage, continuous exposure to the damage
threshold power at TP3 specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Table 115-10.

7.8.41.5 Test configuration

Not applicable.
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7.8.41.6 Test procedure steps

The measurement procedure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.6.4 shall be
followed, takingintoaccountthereceiverboundary conditiontestspecifiedinISO/IEC/IEEE8802-3:2017/
Amd 9:2018, 115.6.3.4.

The test coordination procedure by means of UT and LT shall perform the following test procedure steps:
1) The test coordination procedure performs PMD_MDIT_16 test case specified in 7.8.40.

2) The test coordination procedure checks that the result of the test case is OK.

3) The test coordination procedure sets the AOP at TP3 to the damage threshold power during oné hiour.
4) The tept coordination procedure performs PMD_MDIT_16 test case specified in 7.8.40.

5) The tept coordination procedure checks that the result of the test case is OK.

7.8.41.7 (Qbservable results
— The repult of the check specified in step 2) is OK.
— The repult of the check specified in step 5) is OK.

7.8.41.8 Remarks

If the MDIQ station cannot write correctly into the IUT, check the-MDIO cable connections.
7.8.42 DLYT_1: Transmission plus reception delay

7.8.42.1 Rurpose

This test dase verifies the delay from the timetwhen a bit pattern sequence sent over the IUT (MII
transmissipn interface (GTX_CLK, TXD<7;0>TX_EN and TX_ER in ISO/IEC/IEEE 8802-3:2017/Amd
9:2018, Figure 115-3) to the time when the Same bit pattern sequence is received is lower than 6,5 |is.

7.8.42.2 Test case references

The follow|ng clauses and subelauses of the referred documents are relevant for this test case:
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.13.

— ISO/IEC/IEEE 8802:3:2017/Amd 9:2018, Clause 35.

— ISO/IEC/IEEE:8802-3:2017/Amd 9:2018, Clause 45.

7.8.42.3 Test'setup

The TS_LOOP test setup (see 7.6.18) shall be used.

7.8.42.4 Discussion

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115 to 13 specifies the maximum delay allowed for the
addition of data transmission and reception time, measured when MDI (TX) and MDI (RX) interfaces
are connected with each other in the same IUT. This test case verifies that this maximum delay is not
reached.

7.8.42.5 Test configuration

Not applicable.
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42.6 Test procedure steps

The test coordination procedure by means of UT and LT shall perform the following test procedure steps:

1y
2)
3)
4)

The UT powers up the IUT.

The test coordination procedure waits 100 ms.

The UT writes 000, to the MDIO register bit 12 to bit 10 of the MDIO register 3.518.
The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

5)
6)
7)
8)

9)

10)

11)
12)

7.8

7.8

The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.
The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.
The UT waits till the MDIO register bit 2 of the MDIO register 1.1 is equal to 1, {link stat]

The UT sets the GMII station to transmit a single bit pattern sequence_censisting of

(seven transactions with GMILTX_EN = 1, GMIL.TX_ER = 0, with GMILTX.DATA = 55, fo
transaction with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = D5;;), 1 518 t1
with GMILTX_EN = 1, GMILTX_ER = 0, with GMIL.TX_DATA altersiating between two v3

us = OK).

. preamble
lowed by a
ansactions
lues, being

the first 5A,4 and the second A5, four transactions with GMALTX_EN = 1, GMILTX_ER = 0, with

GMILTX_DATA being the four octets resulting of the CRC calculation of the previous 1 51
specified in ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions with GMILTX_EN 3

Synchronously with the transmission of the first GMILtransaction, the test coordination|
resets to zero the t_delay internal timer and starts,it:

The UT waits till the reception of the first GMII transaction that corresponds with the t
bit pattern sequence of step 8) by watchingthe GMIL.LRX_EN line.

The test coordination procedure stops the t_delay timer.

The test coordination procedure cliecks that the t_delay timer value is less than 6,5 ps.

42.7 Observable results

After step 3) the value of the bit 12 to bit 10 of the MDIO register 3.518 is equal to 000,.
After step 6) the value of the bit 11 of the MDIO register 1.0 is equal to 0,.

After step 7) thewvalue of the bit 2 of the MDIO register 1.1 is equal to 1,.

The resultipf'the check specified in step 12) is OK.

42.8 Remarks

Che

8 octets as
0,.

procedure

ransmitter

ckthat the GMII interface cables are correctly attached

This test case requires that the GMII station is capable of a single bit pattern sequence. Check that the
station used fulfils this feature.

7.9

7.9.

Block 3 test cases: Optional functionality

1 General

This subclause specifies the test cases covering the optional functionality of ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018.

79.2 to 7.9.5 specify the test cases covering the optional EEE functionality.
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N

9.

N
O\

functionali

0 7.9.8 specify the test cases covering the optional OAM channel functionality.

ty.

7.9.2 EEET_1: Enter to LPI mode transmit operation

7.9.2.1 Purpose

Thlstestcaseverlflesthatthe IUT enters properlymto LPI modeas spec1f1ed1r1 ISO/IEC/IEEE 8802 3: 2017/

Amd 9:20
the structL

7.9.2.2 1

The follow
— ISO/IE
ISO/IE
ISO/IE

ISO/IE

7.9.2.3 1

The TS_BA

7.9.24 1
Several LP

First,theL
is announg
9:2018, 11

The synchi

re spec1f1ed in ISO/IEC/IEEE 8802 3: 2017/Amd 9 2018 Figure 115- 31

est case references

ng clauses and subclauses of the referred documents are relevant for this test case:
C/IEEE 8802-3:2017/Amd 9:2018, 115.3.4.

C/IEEE 8802-3:2017/Amd 9:2018, 115.4.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

est setup

SE test setup (see 7.6.2) shall be used.

piscussion
-related requirements specified in [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4 are tes

PImodeis performed onlyifboththeTUTand thelink partnerare LPI capable and this capab
ed in the CAP.LPI field of the physical header as specified in ISO/IEC/IEEE 8802-3:2017/A
b.3.4 and Table 115-6.

onisation between the assert LPI generated as a GMII transaction in the GMII transmis

interface,

Finally, th
including t

AOP7gpos i
equal to ze

7.9.2.5

nd the moment when'the LPI mode has its effect in the transmit block are checked in this 1

correct strueture of the transmit block once the LPI mode is activated is also chec
e refresh périods.

defined\as the AOP measured at TP2 when the transmitter sends a signal x(n) to the R
o (seeJSO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.3.1).

9 to 79.13 specify the test cases covering the optional wake-up and synchronised link sleep

hes

ted.
lity
\md
bion
est.

ked,

MD

The UT shall configure the IUT to be EEE capable.

7.9.2.6 Test procedure steps

The test coordination procedure by means of UT and LT shall perform the following test procedure steps:

1) The UT powers up the IUT.

2) The test coordination procedure waits 100 ms.

3) The UT writes 101, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.

4) The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.
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The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.
The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

The UT captures the measured optical power at TP2 during at least 250 ns with a sampling
frequency of 325 MHz and stores the value in the local variable AOP;gpqs.

The UT writes 000, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
The UT writes 1, to the MDIO register bit 0 of the MDIO register 3.518.

The test coordination prnrpdnrp checks that the content of hit 0 of the MDIQO register 3.518 is 12
and that the content of bit 0 of the MDIO register 3.519 is 1,.

The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.
The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to\05.
The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

The UT sets the transmit block generator to transmit continuously a)transmit block with payload
data equal to zero and with the following contents for the headerfields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to NOT_OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQ.THP.SETID is set to 0,.

vi) PHD.CAP.LPIis setto 1,.

The UT performs the link establishment using THP between IUT and transmit block anglyser as in
step 6) of 7.7.6.6. The transmit‘block generator is programmed to transmit the header [fields with
the content specified in stepi6)-of 7.7.6.6 and additionally setting PHD.CAP.LPI to 1,.

The test coordination proeedure checks that the content of bit 2 of the MDIO register 3.319 is 1,.

The UT sets the GMIVstation to perform an LPI assert in the GMII by setting continugusly GMII.
TX_EN to 0, GMH,FX_ER to 1. GMILTX_DATA to 10,4 and GMIL.CTRL to 10,.

The UT capfures the transmit block transmitted by the IUT in the transmit block anplyser. The
capture is'\friggered by the event of a transition between the measurement at TP2 of 130 symbols
set to_ alvAOP equal to AOP,ppos, With a relative tolerance of +1 %, and the drop of the average
output'power to a value lower than AOPy, specified in ISO/IEC/IEEE 8802-3:2017/And 9:2018,
Table 115-8. The capture includes at least (2 x 160) + 130 symbols before the event tHat triggers

thé canture

The test coordination procedure checks that in the obtained capture the 160 symbols before the
transmission of the 130 contiguous symbols set to zero correspond to one of the three possibilities:

i) A pilot S1 as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.2.1.
ii) A pilot S2 as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.2.2.
iii) A physical header as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.3

The test coordination procedure checks that the AOP before the 160 symbols analysed in the
previous step measured in at least 160 symbols is greater than AOP .
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21) The test coordination procedure checks that after the trigger and during 7 644 symbols the AOP is
lower than AOPgy.

22) The test coordination procedure checks that after 7 644 symbols from the trigger 130 symbols
with an AOP equal to AOP;zpqs follow.

23) The test coordination procedure checks that after 7 774 symbols from the trigger the following 160
symbols correspond to one of the three possibilities:

Ul
N
N
U

i) A pilotS1 as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.2.1.

1o CD 1£

i) A
iii) A}

24) The te
block
the pr¢

25) The te
with a

26) The te
with a

7.9.2.7 (
— Afters
— After s
— After s
— Afters
— There
— There
— There
— There
— There
— There
— There

ICONIDC/IDD O0OND 2. 9)N
TOU/TL G TL LT O0OUZT0. 20

ZLA J4.0.2010
7 7 O 7. ZUT0

19,

¢
o
o
o

1
L

H

. s 1
P1IIUL U4 do OP\,LIII\,U 11X

physical header as specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.3

5t coordination procedure checks that the 160 symbols detected in 23) follow‘the trang
tructure specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.2.2 taking into accc
bviously received 160 symbols of step 19).

st coordination procedure checks that after 7 934 symbols from the trigger, 130 sym
n AOP equal to AOP;gp s follow.

5t coordination procedure checks that after 8 064 symbols from*the trigger, 7 644 sym
h AOP is lower than AOP gy follow.

)bservable results

tep 3) the value of the bit 15 to bit 13 of the MDIQO.tégister 3.518 is equal to 101,.
tep 6) the value of the bit 11 of the MDIO register 1.0 is equal to 0,.

tep 8) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 000,.
tep 12) the value of the bit 11 of the MDIO register 1.0 is equal to 0,.

sult of the check specified in step.10) is OK.

sult of the check specified.inistep 16) is OK.

sult of the check specified in step 19) is OK.

sult of the check speeified in step 20) is OK.

sult of the check/specified in step 21) is OK.

sult of the check specified in step 22) is OK.

sultzof'the check specified in step 23) is OK.

mit
unt

bols

bols

— The resw

wit-ofthe-check-specifiedin-step243is-0K-

ot >

— The result of the check specified in step 25) is OK.

— The result of the check specified in step 26) is OK.

7.9.2.8 Remarks

If the MDIO station cannot write correctly into the [UT, check the MDIO cable connections.
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7.9.3 EEET_2: EEE capability exchange

7.9.3.1 Purpose

This test case verifies that the IUT enters into LPI mode as specified in ISO/IEC/IEEE 8802-3:2017/
Amd 9:2018, 115.4 only when both, the link partner and the IUT, have active the EEE capability and it is
properly announced in the [UT header.

7.9.3.2 Test case references

L1l - 1 1 1 1 Vol | £ 1 1 1 £ 1 .
Th TOHOWIITZ CIaUusSCsS dIIU SUDCIAUSES O LINC TTCICTTCU UOCUIIICIILS dI'C TCICVAIIL 10T LIS 1EST LdJ e:

— |ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.4.
— |ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4.

— [ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
— |ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.9{3.3 Test setup
Theg TS_BASE test setup (see 7.6.2) shall be used.

7.9)3.4 Discussion

In the case that the EEE option is supported, the MUT enters into the LPI mode, as specified in
ISOfIEC/IEEE 8802-3:2017/Amd 9:2018, 115.4, only when the link partner supports also the [EEE option
andlitis properly announced in the correspondentheader field as specified in ISO/IEC/IEEE 8802-3:2017/
Amgf 9:2018, 115.3.4 and Table 115-6.

Thip test case covers the situation in which the link partner does not support (or does not|announce)
the|LPI mode, and verifies the transparent transmission of LPI asserts in this case, as specified in
ISOfIEC/IEEE 8802-3:2017/Amd 9:2018, 115.4.

7.913.5 Test configuration

Thg UT shall configure the, IUT to be EEE capable.

7.9]3.6 Test procedure steps
The test coordination procedure by means of UT and LT shall perform the following test proce(dure steps:
1) |The UTpowers up the IUT.

2) | The'test coordination procedure waits 100 ms.

3) The UT writes 101, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
4) The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

5) The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.

6) The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

7) The UT captures the measured optical power at TP2 during at least 250 ns with a sampling
frequency of 325 MHz and stores the value in the local variable AOP;gpqs.

8) The UT writes 000, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
9) The UT writes 1, to the MDIO register bit 0 of the MDIO register 3.518.
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15)

16)
17)

18)

19)

20)

21)
22)
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The test coordination procedure checks that the content of bit 0 of the MDIO register 3.518 is 1,
and that the content of bit 0 of the MDIO register 3.519 is 1,.

The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.
The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.
The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

The UT sets the transmit block generator to transmit continuously a transmit block with payload
data equal to zero and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.

ii) PHD.RX.HDRSTATUS is set to NOT_OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.
iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQ.THP.SETID is set to 0,.

vi) PHD.CAP.LPIis setto 0,.

The UT performs the link establishment using THP between [UT-and transmit block analyser gs in
step 6] of 7.7.6.6. The transmit block generator are programmed to transmit the header fields with
the conptent specified in step 6) of 7.7.6.6 and additionally setting PHD.CAP.LPI to 0,.

The test coordination procedure checks that the content @f bit 2 of the MDIO register 3.519 is 0.

The UT sets the GMII station to perform an LPI assert in the GMII by setting continuously GMII.
TX_ENto 0, GMILTX_ER to 1, GMIL.TX_DATA to 103¢and GMIIL.CTRL to 10,.

The UT captures the transmit block transmitted by the IUT in the transmit block analyser. [The
capturje is triggered by the event of a transition between the measurement at TP2 of 130 symbols
set to pn AOP equal to AOP;ppos, With™a relative tolerance of +1 %, and the drop of the average
outpufl power to a value lower than AOPqp, specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2(18,
Table 115-8. The capture includes:at least (2 x 160) + 130 symbols before the event that triggers
the capture.

The test coordination pro€edure checks that the capture based on the trigger specified in|17)
never pccurs.

The UT sets the transmit block generator to transmit continuously a transmit block with payload
data equal to zerg:and with the following contents for the header fields:

i) PHD.TX.NEXT.MODE is set to 0,.
ii) PHI:RX.HDRSTATUS is set to NOT_OK.

iii) PHD.RX.RXLINKSTATUS is set to NOT_OK.

iv) PHD.TX.NEXT.THP.SETID is set to 0,.

v) PHD.RX.REQTHP.SETID is set to 0,.

vi) PHD.CAP.LPIis setto 1,.

The test coordination procedure checks that the content of bit 2 of the MDIO register 3.519 is 1,.

The UT captures the transmit block transmitted by the IUT in the transmit block analyser. The
capture is triggered by the event of a transition between the measurement at TP2 of 130 symbols
set to an AOP equal to AOPppos, With a relative tolerance of +1 %, and the drop of the average
output power to a value lower than AOPqp, specified in ISO/IEC/IEEE 8802-3:2017/Amd 9:2018,
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Table 115-8. The capture includes at least (2 x 160) + 130 symbols before the event that triggers
the capture.

23) The test coordination procedure checks that the capture based on the trigger specified in 22) is
performed.

24) The test coordination procedure checks that the PHD.CAP.LPI header field from the transmit block
captured in step 22) is equal to 1.

7.9.3.7 Observable results

— | After step 3) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equal to 101,
— |After step 6) the value of the bit 11 of the MDIO register 1.0 is equal to 0,.

— | After step 8) the value of the bit 15 to bit 13 of the MDIO register 3.518 is equalto 000,.
— |The result of the check specified in step 10) is OK.

— |After step 13) the value of the bit 11 of the MDIO register 1.0 is equalto0,.

— | The result of the check specified in step 16) is OK.

— | The result of the check specified in step 19) is OK.

— |The result of the check specified in step 21) is OK.

— | The result of the check specified in step 23) is OK.

— |The result of the check specified in step 24) is OK.

7.9{3.8 Remarks

If the MDIO station cannot write correctly-into the IUT, check the MDIO cable connections.
7.914 EEET_3: Loop test for LPI mode

7.944.1 Purpose

Thif test case verifiescthat the [UT that enters into LPI mode continues the normal receptjon of GMII
traisactions when nmormal operation is resumed. Moreover, this test case checks that the|assert LPI
trapsactions are trafhsparently transmitted independently of the value of the remote EEH ability bit
locgted in bit 2 0f the MDIO register 3.519.

7.914.2 _Test case references

The folowing clauses and subclauses of the referred documents are relevant for this test cage:

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.3.4.
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4.

— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 35.
— ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

7.9.4.3 Testsetup
The TS_LOOP test setup (see 7.6.18) shall be used.
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7.9.4.4 Discussion

When the EEE option is supported, the IUT enters into the LPI mode, as specified in
ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4 and resumes normal mode after the LPI mode.

Independently of the value of the remote EEE ability bit located in bit 2 of the MDIO register 3.519, the
LPI assert GMII transactions are transmitted transparently.

This test case uses an optical loopback to check that all GMII transactions both normal and LPI asserts

are forwar

ded transparently.

The IUT caprbeconfiguredtobeEEEcapabteandmonrEEEcapabte———

79.4.5 1

Not applic3

7.9.4.6 1

The test co
1
2)
3)
4)
5)
6)

The U7
The te
The U’
The U7
The U7
The U7
7)
8)

The U

The te|
(TX_E

9)
10)

The te

The U’
TX_ER

11) The te
ISO/IE

12) The te
13) The U

est configuration

ble.

est procedure steps

prdination procedure by means of UT and LT shall perform the following test procedure st
" powers up the IUT.

bt coordination procedure waits 100 ms.

" writes the MDIO register bit 0 of the MDIO register 3.518 with 0,.

" writes 0, to the MDIO register bit 15 of the MDIQfegister 1.0.

" waits till the MDIO register bit 15 of the MDI®'register 1.0 is equal to 0,.

[ writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

" waits till the MDIO register bit 2 ofthe MDIO register 1.1 is equal to 1,.

5t coordination procedure checks' that the GMII interface is transmitting idle transact
N =0, TX_ER = 0,).

[ sets the GMII stationto continuously transmit LPI assert by setting GMILTX_EN to 0, G
to 1, GMILTX_DATAto 10,4 and GMII.CTRL to 10,.

5t coordinatign procedure checks that the GMII station receives LPI asserts as specifie
C/IEEE 8802:3:2017/Amd 9:2018, 115.4.

5t cooxdination procedure sets the internal variable COUNTER to 004.

5t coordination procedufrechecks that the content of bit 2 of the MDIO register 3.519 is 0.

EpS:

ons

MII.

1 in

TSets the GMII station to transmit continuously bit pattern sequence consisting

bf a

pream

ble (seven transactions with GMILTX_EN = 1, GMIL.TX_ER = 0, with GMILTX_DATA = 55,4

followed by a transaction with GMILTX_EN = 1, GMILTX_ER = 0, with GMILTX_DATA = D5;¢),
1 518 transactions with GMILTX_EN = 1, GMIL.TX_ER = 0, with first GMIL.TX_DATA being equal to
COUNTER, the second (COUNTER + 1) module 256 and so on, reaching to the last that is (COUNTER
+1 517) module 256, four transactions with GMILTX_EN = 1, GMIL.TX_ER = 0, with GMIL.TX_DATA
being the four octets resulting of the CRC calculation of the previous 1 518 octets as specified
in ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions with GMILTX_EN = 0,. Each time a
complete bit pattern sequence is transmitted, COUNTER is increased by 1.

14)

sequences transmitted by the GMIII station.

15) The UT writes 1, to the MDIO register bit 0 of the MDIO register 3.518.

146

The test coordination procedure checks that the GMII station receives continuously the bit pattern
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The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.
The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

The UT waits till the MDIO register bit 2 of the MDIO register 1.1 is equal to 1,.

20) The test coordination procedure checks that the GMII interface is transmitting idle transactions

21)
22)

23)
24)
25)

26)

7.9

(TX_EN = 0,; TX_ER = 0,).

The test coordination prnrpdnrp checks that the content of bit 2 of the MDIQ register 3 819 is 12_

The UT sets the GMII station to perform an LPI assert in the transmission GMII by s¢
TX_EN to 0,, GMILTX_ER to 1,. GMIL.TX_DATA to 10,4 and GMIL.CTRL to 10,.

The test coordination procedure checks that the GMII station receives LPI assetts.
The test coordination procedure sets the internal variable COUNTER to 007.

The UT sets the GMII station to transmit continuously bit patfern sequence cons
preamble (seven transactions with GMILTX_EN = 1, GMILTX_ERZ 0, with GMILTX_D
followed by a transaction with GMILTX_EN = 1, GMILTX_ER= 0, with GMILTX_DA
1 518 transactions with GMILTX_EN = 1, GMILTX_ER = 0, with first GMIL.TX_DATA bei
COUNTER, the second (COUNTER + 1) module 256 and se‘on, reaching to the last that is
+1 517) module 256, four transactions with GMILTX_EN.= 1, GMIL.TX_ER = 0, with GM
being the four octets resulting of the CRC calculation of the previous 1 518 octets a
in ISO/IEC/IEEE 8802-3:2017, 3.29 and 12 idle transactions with GMILTX_EN = 0,. E
complete bit pattern sequence is transmitted, GOUNTER is increased by 1.

The test coordination procedure checks that the GMII station receives continuously t}
pattern sequences transmitted by the GMII station.

4.7 Observable results

After step 3) the value of the bit 0 of the MDIO register 3.518 is equal to 0,.
After step 7) the value of(the bit 2 of the MDIO register 1.1 is equal to 1,.
The result of the chetk specified in step 8) is OK.

The result of theeheck specified in step 9) is OK.

The result 6f'the check specified in step 11) is OK.

The result of the check specified in step 14) is OK.

Affer'step 15) the value of the bit 0 of the MDIO register 3.518 is equal to 1,.

tting GMIL.

sting of a
ATA = 554
A = D54¢),
hg equal to
(COUNTER
L.TX_DATA
s specified
ach time a

e same bit

Atfter step 18) the value of the bit 11 of the MDIO register 1.0 1s equal to 0,.
After step 19) the value of the bit 2 of the MDIO register 1.1 is equal to 1,.
The result of the check specified in step 20) is OK.

The result of the check specified in step 21) is OK.

The result of the check specified in step 23) is OK.

The result of the check specified in step 26) is OK.
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7.9.4.8 Remarks

If the MDIO station cannot write correctly into the IUT, check the MDIO cable connections.

7.9.5 EEET_4: Resume from LPI mode transmit operation

7.9.5.1 Purpose

This test

case verifies that the IUT resumes properly from LPI mode as specified

in

ISO/IEC/IEEE 8802-3:2017/Amd 9:2018, 115.4 and that normal communication of bit pattern sequences

is possible

7.9.5.2 1

The follow
— ISO/IE
ISO/IE
ISO/IE

ISO/IE

7.9.5.3 1

The TS_BA

7.9.54 1

When the|
ISO/IEC/IE

Inthistest
in the GMI
the normal
9:2018, 11

7.9.5.5 1

The UT sh{

7.9.5.6 1

The test co

ol 1 ol DL 1
AILCT LIIC TTSUITIC ITOIIT LT ITTOUC.

est case references

ng clauses and subclauses of the referred documents are relevant for this test edse:
C/IEEE 8802-3:2017/Amd 9:2018, 115.3.4.

C/IEEE 8802-3:2017/Amd 9:2018, 115.4.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 35.

C/IEEE 8802-3:2017/Amd 9:2018, Clause 45.

est setup

SE test setup (see 7.6.2) shall be used.

piscussion

EEE option is supported, the I[UIUresumes from the LPI mode, as specified
EE 8802-3:2017/Amd 9:2018, 115.4,

the synchronisation between themoment when the assert LPI generated asa GMII transac

mode is resumed is checked. The requirements specified in [SO/IEC/IEEE 8802-3:2017/4
b.4 are also fulfilled.

est configuration

1l configure thelUT to be EEE capable.

est procedure steps

prdination procedure by means of UT and LT shall perform the following test procedure st

in

fion

transmission interface is substituted by a normal GMII transaction, and the moment when

lmd

EpS:

1) TheU
2)
3)
4)
5)
6)

7)
freque
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powers up the IUT.

The test coordination procedure waits 100 ms.

The UT writes 101, to the MDIO register bit 15 to bit 13 of the MDIO register 3.518.
The UT writes 1, to the MDIO register bit 15 of the MDIO register 1.0.

The UT waits till the MDIO register bit 15 of the MDIO register 1.0 is equal to 0,.
The UT writes 0, to the MDIO register bit 11 of the MDIO register 1.0.

ncy of 325 MHz and stores the value in the local variable AOP;p .

The UT captures the measured optical power at TP2 during at least 250 ns with a sampling
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