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IV 2G-DIC-075]. . veoveoeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeseees e eeseeee e eeeseeseees e eeseses e eeseeesees s ee st es e eeseee s eeseee s es e ee s eseee s ees e ee e eeseees e eeee 45
IV 2G-DIC-076]... e veeeeeeeeeeeeeeeeeeeeeseeeeeeeseeeeseees e eeseeee e eseeeeseees e eeseses e eeseee s es s eeseses e eeseee s eeseees e es e ee s es e ee s eeseee e eeseees e eeee 45
IV 2G-DIC-077 .o eeeeeeee e eeeee e e e e e e s e s eeseee e ee e eeseees e eesese s eeeeee s e s eeseeee e eeseee s ee s ee s es e s eeee e ee e ees e ee e e eeer e 45
[V 2G-DIC-533]...veoveeeeeeeeeeesee e eeeeeeeeeeeeee e eeseees e eeseees e eseeeeseees e ee st ees e eeseeeseees e ee st ee e ee e et e et e e e s ee e e e e e ee e e ee e er e 45
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IV 2G-DIC-078]... e veeeeeeeeeeeeeeeeeeeeeeseeeeeeeeseeeeseees e eeseses e eeeeeessees s eeseses e eeseees e es e eeseees e eeseees e ee e ee s es e s es e s ees e ee s er e eere 46
IV 2G-DIC-081]..- oo eeeeeee e eeeeeeeeeeeee e eeseeee e eeseee e eeeeeeseees e eeseses e eeseeeseeee e eeseees e ee s ee s eeseeeseees e eeseees e ee e ee s es e eeeeeer e eene 46
[V 2G-DIC-534]... oo eeeeeeeeeeeeeeeee e e e e e e e s es e eeseee e ee e eeseeee e eesese e ee e ee s e e ee et e e e e e et et e e e s e e e ee e e ee s 49
[V 2G-DIC-535].... oo eeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseees e eeseses e eseeeeseees e eeseses e eeseeeseee e ee st e e ee e et ee e ee e ee e s e e e e e ee e er e eeee 49
V72 DO 1. - ST 49
V72 DO 4 OO 49
V72 L@ T OO 49
V72 D@71 OO 49
V72 0 L@ X 4 SO 49
IV 2G-DIC-541 ] oo ee e ee e e s e e e e s e e e e eeseees e ee s e e s ee s e e s ee e ee st ee e e s ee e e e et ee e e e e e s e ee e er e eere 49
[V 2G-DIC-088]....... e eeeeeeeeeeeeeeeeeeseseeeeeeeseeeeseees e eeseees e eeeseeseees e eeseses e eeseees e es s eeseses e eeseee s ee e ee s es e s es e eeees e ee e s er e eene 51

1. SCOPE
This SAE Technig
communications u
electric vehicle su
selection of option
charging applicatio
Utility smart meter
the scope of this d
1.1 Purpose

The purpose of SA
Specifically, it pro
required to use Ho
The use cases for
included in SAE J2
with the message
application messag

It is an objective o
documents.

2. REFERENCESY
2.1 Applicable D

The following publ
latest issue of SAE

DIN, Specification

al Information Report SAE J2931/4 establishes the specifications for physical 3
5ing broadband Power Line Communications (PLC) between the plug-In el€ctric veh
bply equipment (EVSE) DC off-board-charger. This document deals with the speci
al features in HomePlug Green PHY v1.1 (HomePlug GP1.1) necessary to supp

br home area network (HAN), and may technically be applied to the /AC mains, both @
bcument.

E J2931/4 is to describe the broadband PLC communications component to compler
mePlug GP1.1 PHY for the automotive charging‘applications.

communications between a PEV and the utility are described in SAE J2836/1™ with t
B47/1. The PEV may also interface with.an off-board charger in the EVSE as describe
5 defined in SAE J2847/2. SAE J2981/1 describes OSl-layers 3 through 6 to inte
es and SAE J2931/4.

this document to be harmonized with DIN 70121 and also with ISO/IEC 15118 anq

D
pcuments

cations form*a part of this specification to the extent specified herein. Unless other
publications shall apply.

70121, Electromobility - Digital communication between a d.c. PEV charging stati

nd data-link layer
icle (PEV) and the
ic modifications or
ort the automotive

h over Control Pilot lines as described in SAE J1772™. PLC may also be used to copnect directly to the

f which are outside

nent SAE J1772™.

ides context for HomePlug GP1.1 PLC technology and specifies specific paramegters and methods

e message details
i in SAE J2836/2™
rface between the

IEC 61851 series

wise indicated, the

on and an electric

vehicle for control

fdc.chargingimthe-Combinmed-Charging-SysternT, December 10, 2013:

HomePlug Powerline Alliance, HomePlug Green PHY™ Specification, Release Version 1.1.1, 2013.

(Version 1.1.1 is an errata version of Green PHY 1.1 that is consistent with SAE and ISO/IEC documents.
The term Green PHY 1.1 is used in this document to represent all subsequent document versions of Green PHY 1.1.)

' Content from DIN 70121 has been used with written permission.
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211

SAE International

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or 724-776-4970 (outside USA), www.sae.org.

SAE J1772™

Recommended Practice).

SAE J2836/1™

Report

2.2 Related Publications (Informative)

SAE Electric Vehicle and Plug in Hybrid Electric Vehicle Conductive Charge Coupler (Surface Vehicle

Use Cases for Communication between Plug-in Vehicles and the Utility Grid (Surface Vehicle Information

The following publ
Report.

IEC, IEC 61581, E

ISO/IEC, ISO/IEC
lay

2.2.1  SAE Interr

The following publ
Report.
SAE J2836/2™

SAE J2836/3™

SAE J2836/4™

SAE J2836/5™

SAE J2847/1

SAE J2847/2

SAE J2847/3

cations are provided for information purposes only and are not a required part of

ectric vehicle conductive charging system, Part 3. (Modes 3 and 4).

er requirements

ational

cations are provided for information purposes only and_are not a required part of {
se Cases for Communication between Plug-in Mehicles and the Supply Equipmer
ehicle Information Report).

Use Cases for Communication between Rlug-in Vehicles and the Utility Grid for Re
Surface Vehicle Information Report).

Jse Cases for Communieation between Plug-in Vehicles and their customers
nformation Report).

Communication for(Smart Charging of Plug-in Electric Vehicles using Smart Ener
ehicle Recommeénded Practice).

Communication Between Plug-In Vehicles and Off-Board DC Chargers (Surface Vehi
Practice).

Commuication for Plug-in Vehicles as a Distributed Energy Resource (Surface Vehi
Practice).

his SAE Technical

15118, Road Vehicles- Vehicle to grid communication interface - Part\3: Physical layer and Data Link

his SAE Technical

t (EVSE) (Surface

verse Power Flow

se Cases for Diagnostic Communication for Plug-in Vehicles (Surface Vehicle Information Report).

(Surface Vehicle

gy Profile (Surface

cle Recommended

cle Recommended

SAE J2894

Practice).

SAE J2931/1

Power Quality Requirements for Plug-In Electric Vehicle Chargers (Surface Vehicle Recommended

Digital communications for Plug-in Electric Vehicles, (Surface Vehicle Information Report).
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2.3  Other Publications
HomePlug Powerline Alliance, HomePlug Green PHY Compliance Test Plan, 2012
HomePlug Powerline Alliance, HomePlug Green PHY Interoperability Test Plan, 2013.

OpenHAN Task Force of the UtilityAMI Working Group under the OpenSG Subcommittee of the UCA® International Users
Group

IEEE Communications Society, IEEE Std 1901-2010™ - IEEE Standard for Broadband over Power Line Networks: Medium
Access Control and Physical, Dec. 2010.

3. DEFINITIONS

3.1  AMPLITUDH MAP

Specifies a transm|t power-reduction factor for each subcarrier related to the Tone Map.
3.2 ASSOCIATHD

In the automotive ¢ase, the logical state where an EVSE and a PEV are determined\to be physically pgired and ready for
I(ca)gi;:.a}lllpairing. It i$ equivalent to “Matched” and opposite of “Unmatched” or “dnAssociated” states ysed by HomePlug
3.3 CENTRAL GOORDINATOR (CCo)

Master (manager) pf a HomePlug Green PHY network.

3.4 CHANNEL ACCESS PRIORITY (CAP)

Method to prioritizg the channel access (see HomePlug GP/1.1 Specification)

3.5 CHARGINGISESSION

Time between the|beginning (connection of the*charging cable) and the end (disconnecting of the charging cable) of a
charging process.

3.6 COEXISTENCE
Ability of different HomePlug GreenPHY systems to share the same physical media and to function simultaneously.

3.7 COMMUNICATION GHANNEL

Medium over whiclr the;edommunication is transported. In this document, the Control Pilot wire as defined in J1772™,

3.8 COMMUNICATION SETUP TIMER

Timer that monitors the time from plug-in until reception of the SessionSetupRes message by the PEV.

3.9 CONNECTION COORDINATION

The entity which provides the whole functionality for EV to EVSE Matching and initialization, via the Data Link Control SAP.
This entity also controls the relationships between the Basic Signaling and the upper layers. The entity indicates link status

and error information to higher layers. The control of the low-layer communication Network Management parameters is
handled over the Data Link Control SAP.
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3.10 CONTROL PILOT WIRE

Wire pair in the charging cord that is used to control charging. See Control Pilot Line Transmission (CPLT) in IEC 61851-1

and SAE J1772. Al

so Control Pilot Line (CPL).

3.11 CROSSTALK

Capacitive or inductive coupling between two individual electric circuits, each providing a media for a Green PHY network,
in a way that the two networks are influenced by each other.

3.12 DATALINK LAYER

Protocol abstract layer of the OSI model used to link the physical layer to the network layer. It encapsulates the MAC sub-

layer.

3.13 ELECTRIC

The entity which impplements the communication to one or multiple SECCs.

3.14 INTER-SYS]
Coexistence mech
communication reg
information, refer t
3.15 LOGICAL NI
Set of PLC station
are able to exchan
the same physical

3.16 MATCHED

The logical state w

to “Associated” andl opposite of “Unassociated™states used in ISO/IEC 15118-3.

3.17 MEDIUM AQ

EHICLE COMMUNICATIONS CONTROLLER (EVCC)

[EM PROTOCOL (ISP)

anism that allows various broadband power line communications (PLC) systems t
ources in time (time domain multiplex), in frequency (frequency domain multiplex),
b IEEE Std 1901-2010™,

FTWORK

5 that possess the same Network Management Key (NMK). Only members of the sa

e encrypted data and are visible for each ather on higher layers. Different logical net
media at the same time and are typically used for network segmentation.

nere an EVSE and a PEV are determined to be physically paired and ready for logical

CESS CONTROL (MAE)

b share power line
or both. For more

me logical network
works may exist on

pairing. Equivalent

Sub-layer of the data link layer, the MAC is a set of algorithms used for managing the access to the communication channel

and mechanics to

3.18 ORTHOGON

Modulation technid
over smaller increr]

protect the integrity of transferred data.
AL FREQUENCY DIVISION MULTIPLEXING (OFDM)

ue that efficiently utilizes the frequency band of operation by using equally spaced

prthogonal carriers

hents of the frequency band of operation. The data rate for each carrier is smaller than it would be if the

entire frequency band of operation were used but using smaller bands at lower data rates allows better operation over the
entire frequency band and reduces inter-symbol interference due to delay spread.

3.19 PHYSICAL LAYER (PHY)

Set of specifications for the electrical signals used to convey information over a physical medium. It defines the frequencies,

signal amplitudes,

3.20 PLUG-IN EL

bit rate and synchronization methods supported by a transmitter and receiver.

ECTRIC VEHICLE

Automobile containing a battery for its primary energy source which needs to be plugged into an external power source for
charging. Also used as the generic term “Electric Vehicle” (EV). An EV may have multiple sources of propulsion energy.
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3.21 RECEIVER

In this document, the set of circuits and algorithms used for demodulation and data decoding.
3.22 RECEIVING NODE

A remote transceiver node that is in the receive mode.

3.23 ROBO MODE

A communication mode which uses 3 robust orthogonal frequency division multiplexing (OFDM) modes (Mini-ROBO,
Standard ROBO and High Speed ROBO) to achieve higher transmission robustness.

3.24 SIGNAL LEVEL ATTENUATION CHARACTERIZATION (SLAC)

Protocol to measufe the attenuation of a signal between Green PHY stations acting as PEVs@nd EVSEs. It is used for
Matching.

3.25 SERVICE ACCESS POINT (SAP)

Port or logical connection point to a network protocol layer.

3.26 SIGNAL COUPLING

Circuit that describges the method of coupling the Green PHY signal to the.communications media.
3.27 SUPPLY EQUIPMENT COMMUNICATIONS CONTROLLER (SECC)

The entity which implements the communication to one or multiple EVCCs and which may be able to intefact with secondary
actors.

3.28 TONE MASK
Set of carriers that|are not used for OFDM transmissions in order to facilitate regulatory and band-usage constraints.
3.29 TONE MAP
List of the Modulgtion Types for all (unmasked (used) carriers (or tones) that are to be used on g particular unicast
communication link between two_stations. For example, carriers that are experiencing fades may bg avoided, and no
information may bg transmitted «en“those carriers. The Tone Map is obeyed by the data modulation modes and ignored
when transmitting Frame Control; ROBO_AV, Preamble, and Priority Resolution Symbols.

3.30 TRANSMITTER

In this document, the'set of circuits and algorithms used for data modulation and transmission.

4. CONVENTIONS

The conventions described in the following sections are applied in this document.
4.1 Units

4.1.1 Binary representation

Binary fields are used with a prefix of “Ob” to indicate the binary (or base-2) nature of the data. The field starts (left justified)
with the most significant bit (MSB). For example, decimal 16 can be written in binary as 0b00010000.
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41.2

Hexadecimal representation

Hexadecimal fields are used with a prefix of “0x” to indicate the hexadecimal (or base-16) nature of the data. The field starts
(left justified) with the most significant nibble of the fields. For example, 255 can be written as a hex 0x00FF.

4.2 Definition of Open systems interconnection (OSI) based services

This document is based on the conventions discussed in the OSI Service Conventions (refer to ISO 10731) as they apply

for the individual la

yers specified in this document.

This document describes requirements applicable to layer 1 to 7 according to the OSI layered architecture.

4.3

Requirement structure

The requirements
section.

4.3.1 Requiremg

This document usgs a requirement structure i.e., a unique number identifies each individGal requirem

clause. This requir|
is used:

“[V2G-DC-xyz] re

"V2G-DC"
e “xyz’ repre
e "requiremgq
For example:
4.3.2 Applicabilif

This section speci
between both entit
EVSE entity depen

The requirements
required to implem

The requirements
implement the requ

ipon which this document is based are identified with a specific format and structur

nt format

bment structure allows for easier requirement tracking and test case specification. T

juirement text” where:

represents the DIN SPEC 70121 standard;
sents the individual requirement number and;
nt text" represents the actual text of the requirement which may start on the same or

“[V2G-DC-001]
This is an example.”
y

ies the requirements to be implemented by the PEV and the EVSE in order to all
es. Usually the requirements of this standard are implemented by one vehicle entity
ding on the EVSE-network architecture.

pf this document will indicate “The PEV shall implement...” if the electric vehicle com
ent the functionality, unless explicitly stated otherwise.

bf thistdocument will indicate “The EVSE shall implement...” if at least one EVSE ¢
ired‘functionality, unless explicitly stated otherwise.

e as defined in this

ent included in this
he following format

following line.

pow communication
and at least by one

munication entity is

ntity is required to

The requirements of this document will indicate “The V2G entities shall implement...” if all V2G entities involved in the V2G
communication shall implement the required functionality, unless explicitly stated otherwise.

[V2G-DC-001]

The PEV shall implement all mandatory requirements defined in this document for a PEV.

[V2G-DC-002]

The EVSE shall im

plement all mandatory requirements defined in this document for an EVSE.
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4.3.3 Usage of Request for Comments (RFC) references
When RFCs are referenced all of its normative requirements are mandatory.

[V2G-DC-003]

If a referenced RFC has been updated by one or several RFC, the update is fully applicable for this standard.

[V2G-DC-004]

If an update or part of an update applicable to an RFC referenced herein is not compatible with the original RFC or the

implementation described by this standard the update shall not apply.

434 Terms

Several terms are

equivalent unless ¢xplained otherwise as they are used:

e PEV-EV
e Association — Match
e HomePlug|Green PHY™ - Green PHY — HPGP - GP

Note thatif EVis p
so it is harmonized

art of a title, message or command, (not part of the body text)\it may be left as EV (nof
with normative and informative references.

Green PHY 1.0 angl Green PHY 1.1 are not equivalent when the reference is specific to Green PHY 1.1 (
Green PHY 1.1.1).

5. SAE TECHNIGAL REQUIREMENTS

The purpose of these SAE technical requirements ;documents is to provide SAE members (\
manufacturers, HAN providers and utilities) with relevantiinformation on smart energy technology.

Powerline communication (PLC) over the Control;Pilot circuit is described in SAE J1772™. The archi
SAE J2836/2™ with the connector variations-and control both within the PEV and EVSE. The commun
for DC energy transfer between the PEV .and the off-board charger in the EVSE are described in
association of the REV to the End Use Measurement device (EUMD) is described in SAE J2931/1. Utility

Ised differently in the related standards and recommended practices. In this document, the following are

converted to PEV)

Dr its errata version

ehicle and EVSE

ecture is shown in
ications messages
SAE J2847/2. The
program use cases

are described in SAE J2836/1™ with thé messages in SAE J2847/1.

In general J2836 is the document series for use cases and general info, J2847 is the correspondin
message details and the J293%/document series describes requirements and protocol.

j document series

This Recommenddd Practice specifies how to set the HomePlug GP 1.1 broadband PLC communicatio
to apply to DC chafgingzeommunications on the Control Pilot line.

s options and how

6. HOMEPLUG GREEN PHY

6.1 General Overview

HomePlug Green PHY v1.1 (“HomePlug GP1.1”) protocol is used for the PEV-EVSE charging communications over the
control pilot wires. HomePlug GP1.1 (and any of its errata versions such as HomePlug GP1.1.1) contains specific features
designed for the electric vehicle application, such as Signal Level Attenuation Characterization (SLAC), tone mask
negotiation between the PEV and the EVSE, and advanced power management. Note that Green PHY1.0 is designed for
the Smart Grid. Devices that are certified only as HomePlug Green PHY1.0 are not certified to be compatible with this
recommended practice. Devices certified as HomePlug GP1.1 (or newer) are compatible with this recommended practice
and with HomePlug GP1.0 applications. Either protocol (generically referred to as “HomePlug GP”) is suitable for
communications from the EVSE towards the Utility, or for entertainment communications.
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HomePlug GP was design for Smart Grid applications and is compatible and interoperable with HomePlug AV and AV2
networks that are often found in the home.

6.2 HomePlug Green PHY architecture overview
Figure 1 illustrates the control and data plane architecture defined by the HomePlug GP1.1 specification.

e The Data Link Control SAP (“Control SAP” in Figure 1)
e The Data SAP is the interface between the Green PHY technology and the layer 3 (e.g., IPv6)

The Control SAP allows the Higher layer entity (HLE) to control and exchange information with the Data Link layer, such
as:

error information

status andlstatistics, including SLAC and link status
vendor-spécific primitives

initialize the station (STA)

support Security functions - obtain or set network encryption keys

The EVSE assumgs the central coordinator (CCo) role for electric vehicle applications.

The PHY layer cornnects to the Control Pilot wire.

Higher Layer Entity (HKE)

/K /R H1 Interface
Control SAP Data SAP

Conptrol Plane \_i_// Data Plaga xi_/

Convergence (CL)

A
Y

h

I- 1 - = -; - M1 Interface
| Central | Connection

| Cgordinator <> Manager\ l«f» Media Access Control (MAC)

I (CCo) I (CM) X

L | PHY Interface

A

> Physical (PHY)
A

Control Pilot wire

FIGORE T—HOMEPLUG GREENPHY ARCHITECTURE
6.3 Data Link Control service access point (SAP) to layer 3

The higher layer entity (HLE) of the device supporting EVSE-PEV applications (layer 3 and above) and HomePlug Green
PHY 1.1 communicate control data through the Data Link Control SAP.

The Data Link Control Service Access Primitives shall be supported to provide methods for indicating the Green PHY Link
status, the status of Matching and error messages to higher layers.
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[V2G-DC-542]

The D-LINK_READY .indication shall be used to inform higher layers about a change of the Green PHY link status. This
indication shall be sent upon any change of the link status. The values of the DLINKSTATUS are independent of the states

of the Control Pilot.

Primitive: D-LINK_READY.indication

Entity to support: EV, EVSE

Parameter Name Description

DLINKSTATUS Status of Green PHY communication Link
- no Link
- Link established

[V2G-DC-543]

The D-LINK_TERN

IINATE.request shall force lower layers to terminate the Data Link.

Primiti

ye:

D-LINK_TERMINATE.request

Entity {

o support: EV, EVSE

6.4 DATA SAP

The higher layer e
PHY 1.1 communi

The Data SAP at the Host (H1) interface can implement a generic_interface and/or an Ethernet |l-clas

interfaces within th
is completely cove

This SAP supports
802.1H (SNAO) ex

The Ethernet ll-cla

e ETH_SEN
ETH_SEN

ETH_REC

7. CONFIGURAT

This section summ|
specification which

The Physical Lay

ate data through the Data SAP.
e convergence/adaptation layer (CL). The Host interface used in this document is th
ed by the HomePlug Green PHY specification’:

applications using Ethernet Il class packets, including IEEE 802.3 with or without IEE
tensions, and/or virtual local area network (VLAN) tagging.

5s SAP includes following service primitives, defined in the HomePlug Green PHY v1
D .REQ

D.CNF

FIVE.IND

ION OF A GREEN PHY NODE

arizes key.points of the HomePlug Green PHY technology according to the HomePIy
this standard requires.

pr-of the HomePlug Green PHY technology is fully described in the HomePlug

ntity (HLE) of the device supporting EVSE-PEV applications’(layer 3 and above) angd HomePlug Green

s SAP (ETH SAP)
e ETH SAP, which

= 802.2 (BS), IEEE

.1 specification:

g Green PHY v1.1

Green PHY v1.1

specification.

7.1

ROBO Modes and Data Rate

The HomePlug Green PHY Technology uses three Robust OFDM (“ROBQO”) modes of communication for:

Exchange
Data mess

Beacon, data broadcast, and multicast communication
Session setup

of Management Messages
ages
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All ROBO Modes use quadrature phase shift keying (QPSK) modulation. This mechanism introduces redundancy by a
factor that depends on the type of ROBO Mode.

TABLE 1 - ROBO MODES AND PHY DATA RATE

PHY RATE
ROBO MODE NUMBER OF COPIES | =\ e Mask)
MINI-ROBO_AV 5 3.7716 Mbps
STD-ROBO_AV 4 4.9226 Mbps
HS-ROBO_AV 2 9.8452 Mbps

The Green PHY device should use as small a MAC Protocol Data Unit (MPDU) packet size as practical to optimize

transmission effectiveness and low latency.

7.2 Shared Bang

Coexistence mech
Green PHY v1.1 a

7.2.1 Inter Syste

HomePlug Green

coexistence betwe)
FFT, LRWBS and

[V2G-DC-021]

The Green PHY ng
functionality. Zero

7.2.2 Coexisteng

In addition to the
HomePlug AV tech

In some cases with a fully loaded HomePlug AV network, the HomePlug Green PHY network may be |

available communi
8. CONNECTION
The following secti

NOTE: The valida

width Mechanisms

hnisms with other HomePlug and IEEE PLC technologies are addressed in the specif
nd IEEE 1901.

m Protocol (ISP)
PHY implements the ISP as a coexistence mechanism:yThe ISP, defined by |

en devices that implement non-interoperable protocols{Using ISP, 1901 access, 1
TU-T G.hn devices are able to coexist.

de on the EVSE side shall be capable to detect the zero cross of the AC line cycle to s
cross detection is optional for the Green RHY node on the PEV side.

e with HomePlug AV Technologies

coexistence mechanisms with;*other HomePlug technologies, there is a specifice
nology.

Cations time. This_might affect the average data rate.

COORDINATION

bns specify-the coordination of several connection steps (phases).

ion'‘process and messages referred to in these tables and drawings are not used in
pr-more information refer to DIN 70121 or ISO/IEC 15118-3.

ications HomePlug

EEE 1901, allows
901 wavelet, 1901

upport coexistence

tion regarding the

mited to 7% of the

this recommended

practice. F

8.1
The Plug-in phase

[V2G-DC-507]

Plug-In Phase

covers the period of time after the charging cable assembly is plugged into the PEV.

After the EVSE detects CP State B, the EVSE’'s Green PHY node shall be ready for communication in less than
T_conn_max_comm.
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[V2G-DC-564]

An EVSE that supports only DC charging according to DIN SPEC 70121 on a connector shall apply a CP duty cycle of 5%
on this connector no later than 1s after its Green PHY node is ready for communication.

[V2G-DC-733]

An EVSE that supports only DC charging according to DIN SPEC 70121 on a connector shall apply a CP duty cycle of
100% (with Vg = 12 V constant voltage, according to IEC 61851-1) on this connector if its Green PHY node is not ready for

communication, un

less an error condition requires applying a different CP duty cycle or CP voltage.

9. PEV-EVSE MATCHING PROCESS (ASSOCIATION)

9.1 Overview

To ensure billing 4
environments wheg
environments inclu

The Matching prog
and then bind the ¢
deals with joining 3

In order to improvg
the PEV if and only

The EVSE|
is plugged
The EVSE

When the charging
and supply equipm

The HomePlug GH

The following secti

interpretation of the data) in the HLE.

9.2 Initialization

The first phase of the Association-process is called “Initialization of the matching process”. During this ph

GP node is configy

[V2G-DC-014]

ccuracy and proper charging control, it is important that the PEV associate-with th
re cross-talk between charging cables may occur and where many EVSE’s a
de apartment buildings and public parking facilities, offices, and shopping areas.

ess is also called “PEV-EVSE Association” which uses the HomePlug/GP SLAC fe
orrect PEV and EVSE. (Note: PEV-EVSE Association is differentiated from network
network.)

SLAC performance the HomePlug GP station on the EV.SE-side shall respond to S
if:
is connected to a PEV as indicated by the completion of the Control Pilot circuit (i.e
in).
or PEV are not already “matched” (i.e., in an“Unassociated” or “Unmatched” state).

connector is being plugged into the REV'’s inlet, the electric vehicle communications
ent communications controller (SECE) are initially in the "Unmatched” state.

1.1 station on the PEV-side shall-never answer a SLAC request.

bn uses the term “matching”to refer to Layer 2 matching; however matching also req

bf the Matching Process

red in order to enhance the matching process.

e correct EVSE in
re present. These

ature to first match
association” which

| AC requests from

., the charge cable

controller (EVCC)

juires support (e.g.

ase, the HomePlug

Each HomePlug Green PHY node shall provide a method to exchange authorized frequencies to be used for the
communication in order to be in line with frequency restrictions. A Green PHY node shall respect the spectrum limitation
sent by the counterpart node.

NOTE: All EVSEs should be able to update the set of frequencies to be used according to future legislative regulations.

[V2G-DC-018]

The Green PHY node on the PEV side shall be configured to never become the CCo.

NOTE: This could be done with the APCM_SET_CCo.REQ primitive as defined in the HomePlug Green PHY v1.1
specification.
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[V2G-DC-019]

The Green PHY node on the EVSE side shall be configured to always be the CCo.

NOTE: This could be done with the APCM_SET_CCo.REQ primitive as defined in the HomePlug Green PHY v1.1
specification.

[V2G-DC-020]

Any SLAC related message transmitted shall be sent with CAP3 priority to speed up the Matching process.

[V2G-DC-024]

A SLAC request sk

the EVSE
the EVSE

[ ]
9.3 Discovery off
The discovery prog
Green PHY Signa
nodes in range. Or
it is directly conneqg
[V2G-DC-029]

The Green PHY 1
HomePlug Green |

[V2G-DC-030]

Measurement of th
Attenuation Chara

[V2G-DC-031]
Only the PEV shall
[V2G-DC-032]
Only the EVSE shsg

In case two or mo

all only be responded by an EVSE's Green PHY node if all of the following condition

s connected to a PEV, detected by the CP state
s in “Unmatched” state

the Connected Green PHY Node on EVSE Side
ess used by the PEV to determine which EVSE is directly conneCted to its charge co
Level Attenuation Characterization (SLAC) method. The PEV will discover all the

the basis of a signal strength measurement for each Green-PHY node, the PEV deg
ted.

PHY v1.1 specification.

e signal strength on EVSE side shall be done according to the HomePlug Green PH
terization (SLAC).

send SLAC requests)

Il answerto' SLAC requests. (See also 9.2, requirement [V2G-DC-024]

e PEVs are plugged in at the same time and experience crosstalk, the EVSEs mus
the first one.

requests. Not only

5 are fulfilled:

rd is the HomePlug
EVSE Green PHY
ides to which node

odes on EVSE and PEV side shall be compliant with the unsecured SLAC protdcol defined in the

¥ v1.1 Signal Level

t answer all SLAC

[V2G-DC-568]

The SECC shall be able to process and answer five (5) SLAC requests in parallel.

[V2G-DC-034]
The SLAC method

NOTE:

shall be concluded by the following possible states:

EVSE_FOUND,
EVSE_POTENTIALLY_FOUND, or
EVSE_NOT_FOUND.

The use of EVSE_POTENTIALLY_FOUND is not used in this recommended practice.
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[V2G-DC-035]

Each PEV Green PHY node shall consider the status “EVSE_POTENTIALLY_FOUND” as “EVSE_FOUND” or as

“EVSE_NOT_FOU

[V2G-DC-569]

ND”.

The ATTEN_PROFILE within the message CM_ATTEN_CHAR.IND shall be calculated by arithmetic mean of the
ATTEN_PROFILE of the CM_ATTEN_PROFILE.IND of previous M-SOUNDS corrected by the attenuation of the receive
path AttnRxEVSE as described in section 10.4.1 Typical transmission path.

[V2G-DC-570]

The Average_Atte
CM_ATTEN_CHAF

[V2G-DC-038]

According to the ri
respective messag

e If EV_Disq
connected
CM_SLAC
If EV_Disg
possible u
in the "Unn

NOTE: Attenuatiopn measurement is based on the power spectral density (PSD) values of the North An

Spectral M
during SLA

As soon as the Grgen PHY node on the PEV sidevis-active, it may start to discover its connected EVSE

During this process
groups of frequenc|
message was sent

In case of doubt (ipsignificant attenuation difference between multiple EVSEs) the Green PHY node or

launch a SLAC pro

Figure 2 shows a H
a Green PHY nodq
B with 5% CP duty

huation used for the Matching decision shall be calculated by the arithmetic mean
R.IND.

esult of the SLAC process, the Green PHY node on the PEV side, shall send its
es:

overing_Status = EVSE_FOUND, the PEV Green PHY node shall inform the E

and shall start to set up the Logical Network. The” PEV Green PHY no
| MATCH message.
overing_Status = EVSE_NOT_FOUND, the Green*PHY node shall inform HLE th
5ing the primitive D-LINK_READY .indication (DLINKSTATUS = no Link) and keep th
natched” state.

ask of the Green PHY specification. Az#50dBm/Hz PSD level will be interpreted as
C measurement.

, the PEV shall send broadeast requests. The EVSE measures the attenuation of thig
es, and responds to the PEV. When the PEV receives the results, it decides whether
by a physically connected EVSE. The closest EVSE is assumed to be the correct dg

CesSsS.

igh-level overview of the matching process which involved layers 1, 2 and the HLE. ]
at plug-in is "Unmatched". A CP State change from CP State A, B with 100% CP d
cyele triggers the matching process (state "Matching" in Figure 2) which determing

bf all groups in the

decision using the

VSE that they are
de shall use the

at Matching is not
e Green PHY node

nerican Carrier and
0dB of attenuation

signal for different
or not the received
vice.

PEV side may re-
I'he default state of

uty cycle, E or F to
s the correct PEV-

EVSE pairing by a signal strength measurement. The matching process may also start at different times (not shown in
Figure 3). A successful matching process leads to the state "Matched".

[V2G-DC-751]

Any transition from the state “Matching” to state “Matched” or “Unmatched” shall trigger a call of the primitive D-
LINK_READY .indication to indicate a successful or failed Data-Link setup.
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[V2G-DC-752]

A failure during the Matching process, a loss of the Control Pilot or a request from HLE shall lead to a reset to state

"Unmatched".

Unmatched

[{Transition from CP state [A, B (100%), E or F} to
state [B (5% ]
fEnter Matching process

[Matching process exits with
failure]

/D-LINK_READY .indication
[No Link)

[CP state == A CR

CP state ==E OR

CF state ==F CR
D-LINK,_TERMINATE. REQ]

T

Matching

9.3.1  Matching R
[V2G-DC-571]
The Matching proc|
Figure 3 gives the

of the other Green
practice.

Ti=ave logical
network and
D-LINK,_READY.indication

{No Link)
[ Matched ]

FIGURE 2 - MATCHING STATE MACHINE

[Matching process exits with success]
JO-LINK_READY indication {Link
established)

rocess Sequence Diagram with SLAC Messages

Ess is based on the messages defined in theftomePlug Green PHY v1.1 specificatig

complete sequence chart of the Matching process. It shows the sequence to follow,
PHY nodes to the start of the communication. The Validation process is not used in

n.

from the discovery
this recommended
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EPY

EV Hest

EV Green

PHY node
nodi

Configuration of Green PHY nodes
The configurstion of the Green PHY
nodes shall be be done at the |atast
with entering the Matching process.

| APCM_SET_CCoREQy, |

e

|
| APCM_SET_CCo.CNFD |

EVSE Green PHY

EVSE Host

| cw_seT_kev.oneg

APCM_SET_CCo.CNFI),

ay

! AFCM_SET_CGCo.REQ()

CM_SET_KEY.REQ()

Mstching process

CM_SLAC_PARM.REQ()

CM_ATTEN_CHAR.RS

£ LN I bl
T e (ComTT ST P
k parameters ) | _ CM_SLAC_PARM.CNF() Nt
(8 L
CM_START_ATTEN_CHAR.IND{} - }
Enable Reception at wE
|
EVSES CM_START_ATTEN_CHAR.IND( e |
gt | Ready for redeption of
| 1-Sounds
CM_START_ATTEN_CHAR.IND{ o !
I
CM_MNBC_SOUIND.IND{) i
|
sending M-sound packets }
C_EV_match_MNBC times .
CM_MNBC_SOUIND.IND and
CM_ATTEN_PROFILE.IND messsge pairs. Calculate average of
attenuation profiles and
. CM_ATTEN_CHAR.INDj report back to EV
Elge

of
profile
Averaging and analysing
attenuation profile

GM_VALIDATE.REQ{)

CGonfirmation Init of
validation process and
optional reporting

r
| | | |
| | I !
| | ) |
| L 1 P |
| i | L “validation not required". |
| i | I |
i Init validation process _ } CM_VALIDATE CNED ! |
| (o] | I !
I | | 5 |
| | 1 I !
! | CM_VALIDATE REQ() | oo |
| 'Start validation process or) T t !
| force start (optional) if | | porting detected number] }
} EVSE response was ! CHAALIDATE CNFY) ! of toggles |
| "validation not required" | | |
| {optional] by sending time | | T |
I value. | 1 | !
| A | I !
AN — P [ s e 1
| | |
L | |
I CM_SLAC_MATCH.REQ( | ol
T T »
Inform EVSE of decision | e ! Sending network
_ GM_SLAG_MATGH.CNF() parameters
i f t
| | .
f t f
dM_sET*kEV.REQ) ! : }
] | |
( BREth S SR | ) o \CI_SET_KEY.CHFD 1 i
Y | |
! i |
] | | |
”””””””” e e R S e e e e S = |
| | Amplitude mep exchange (optional] | |
| | | |
| | c A q | |
= ! CM_AMP_MAF.REQ() ! !
| 1
| CM_AMP_MAP.CNF() !
| |
| 1
| CM_AMP_MAF REQ} |
| |
‘Amplitude Map exchange. | s o |
AR } CM_AMP_MAR.CNF) :
e S -
| | |
Inform HLE viz ! ! L £ Y
\_ oumkreaoy ) [] | | _LH D_LINK_READY

FIGURE 3 - SEQUENCE CHART OF HOMEPLUG GREEN PHY MATCHING PROCESS
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9.3.2 MME Content for SLAC

HomePlug Green PHY provides management messages for data exchange between the central coordinator (CCo in the
EVSE) and Stations (in the PEV).

[V2G-DC-042]

For the SLAC process, the Green PHY nodes shall use the following set of MMEs of the HomePlug Green PHY v1.1
specification. The parameters to be used within the MMEs are defined in Table 2.

[V2G-DC-572]

The Ethernet Destination MAC Address field shall be filled either as Broadcast or Unicast, as defined in Table 2.

NOTE: All SLAC Ij/Iessages are sent in multi-network broadcast (MNBC) even if the destination MAC gddress is unicast.
See Annex B for details.

[V2G-DC-573]
The EVCC and SHCC shall check the destination MAC address for received SLAC messages. Messades that are defined
as Unicast according to Table 2, Table 4, Table 5, Table 6 and Table 7 shall only be accepted if the destingtion MAC address
equals the entities|address. Messages that are defined as Broadcast according i/ Table 2, Table 4 Tgble 5, Table 6 and
Table 7 shall also Ipe accepted as Unicast messages.

[V2G-DC-574]

The EVSE shall g¢nerate a random network management key (NMK) after Power-on and after every Plug-Out of an EV,
and it shall use thig random NMK for setting up a Logical Network,

NOTE: NMK and metwork identification (NID) should be generated after Plug-Out instead of Plug-In to|save time for Data
Link setup

[V2G-DC-575]

The EVSE shall ggnerate the NID out of the NMK as defined in the HomePlug Green PHY v1.1 specifigation and shall use
it for setting up a Lpgical Network.

[V2G-DC-734]
For setting up a Logical Network.the'message CM_SET_KEY.REQ shall be used with the generated NIMK and NID.
[V2G-DC-735]

On EVSE side, thefmessage CM_SET_KEY shall be send after Power On and after every Plug Out.

[V2G-DC-576]
For NID generation, Security Level = 0b00 shall be used.
Table 2 recites the SLAC MME parameters that have specific parameters to be used for automotive DC charging

applications. Additional MMEs are found in HomePlug GP1.1, sections 11.5.44 through 11.5.60, and 12.2.2.53 through
12.2.2.60.
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TABLE 2 - SLAC MME PARAMETER VALUES

FIELD
MME FELD | OCTET | ‘gze VALUE DEFINITIONS
NO.
(Octets)
CM_MNBC_SOUND.IND | APPLICATION_ 0 1 0x00 PEV-EVSE Association
Ethernet Broadcast TYPE X (matching)
EECUR'TY—TY 1 1 0x00 No Security

, M-Sound Variable Field

MSVarField - - -

See definition below
MSVarField of because thg
CM_MNBC_SO|ND.IND . SECURITY[TYPE=0x00

SenderlD 0-16 17| Variable the Serider IP bits should
be Setto zerps.
Countdown ¢ounter for

Cnt 17 1 Variable number of Spunds
remaining
Random identifier
created by the PEV
which initiatgs the SLAC
process.

RunID 18-25 8 - This value shall be the
same as the|one sent in
the
CM_SLAC PRAM.REQ
message by|this sender.

RSVD 26-33 8 Filled with 0x00 Reserved-

Rnd 34-49 16 Variable Random Value

CM_SLAC_PARMREQ | APPLICATION. 0 1 0x00 PEV-EVSE Matching
Ethernet Broaddast

EECUR'TY—TY 1 1 0x00 No Security

RunID 2.9 8 Variable Random Run Ildentifier of
sender

CM_SLAC_PAHRM.CNF M= i
— — Request serft in
Ethernet Unicas §$UND_TARG 0-5 6 OxFFFFFFFFFFFF bro%dcast
Number of Ml-Sounds to
be-transmitted by the

NUM_SOUNDS | 6 1 0x0A PEV GP station during
the SLAC process
Timeout for transmission
of M-Sound MPDUs in
multiple of 100ms

Time_Out 7 1 0x06 0x00 = Oms
0x01 =100ms
0x02 = 200ms
and so on
HLE usage (0x01).

RESP_TYPE 8 1 0x01 (Send to another GP

STA (PEV))
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Station to which the

FORWARDING MAC address of
“STA 9-14 the PEV HLE measurement results
shall be sent.
Application Type
APPLICATION_ 0x00 : PEV-EVSE
TYPE 15 0x00 Association
0x01-0xFF: Reserved
Security in M-Sound
Messages
SECURITY_TY 0x00: No Security
- 16 0x00
PE X 0x01: Public Key
Signature
0x02-0xFF: Reserved
Rup_identifigr of sender.
. Same as in
RunID 17-24 variable €M_SLAC_PRAM.REQ
message.
CipherSuite 0x00 Value. not uged. No
security
CM_START_ATITEN_CH | APPLICATION_ 0 0x00 PEV-EVSE fssociation
AR.IND TYPE (matching)
Ethernet Broaddast
gECUR'TY—TY 1 0x00 No security
Attenuation
] Characterist|cs Variable
ACVarField - - Fields
See definition below
ACVarField of 0Ox0A
CM_START_AT|[TEN_CH . Number of Ml-Sounds
- = - (same as in .
AR.IND num_sounos (U0 CM_SLAC_PARM, | fransmitted by the GP
station during the SLAC
CNF message)
process.
Timeout for fransmission
0x06 of M-Sound MPDUs in
) (same as in multiple of 1p0Oms
Time_Out ! CM_SLAC_PARM. | 0x00 = 0ms
CNF message) 0x01 =100ms
0x02 = 200ms...
Transmitted to another
RESP_TYPE 2 0x01 GP STA’s HLE
Station to which the
FORWARDING MAC address of
“STA 3-8 the PEV HLE measurement results
shall be sent.
Random identifier
RunID 9-16 variable created by the PEV

which initiates the SLAC
process
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gM_ATTEN_PROFILE.IN EV MAC 0-5 6 variable EV MAC Address
Number of Groups (=N)
NUMGrouos 6 1 variable 0x00=0 Octets
P 0x01=1 Octet
and so on
RSVD 7 1 - Reserved
Average Attenuation of
Group -1
AAG[1] 8 1 variable 0x00=0dB
0x01=1dB
and so on
Average Attenuation of
Group — N
AAGIN] - 1 Variable 0x00=0 Octets
0x01=1 Octet
and so on
CM_ATTEN_CHAR.IND APPLICATION_ 0 1 0x00 EV-EVSE Matching
Ethernet Unicas} TYPE
SECURITY_TY 1 1 0x00 No Security
Attenuation
] Characterist|cs Variable
ACVarField - - - Fields
See definition below
ACVarField of SOURCE ADD MAC Address of the PEV
CM_ATTEN_CHARIND | B e~ 0:5 6 Variable which initiatgs the SLAC
process
Random ideptifier
. created by the PEV
RuniD 6-13 8 Variable which initiatds the SLAC
process
SOURCE_ID 14-30 17 0x00 -
RESP_ID 31-47 17 0x00 -
Number of Ml-Sounds
NumSounds 48 1 Variable used to gengrate the
ATTEN_PROFILE
ATTEN_PROFI ) ) ) Signal Level Attenuation.
LE See definition below
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ATTEN_PROFILE of

CM_ATTEN_CH

AR.IND

NumGroups

Variable

Number of Groups (=N)
0x00 = 0 Octets
0x01 =1 Octet

and so on

AAGI1]

Variable

Average Attenuation of

Group 1
0x00=0dB
0x01=1dB
0x02=2dB
and so on

AAGIN]

Variable

AverageyAttenuation of

GroupN
0x00=0dB
0x01=1dB
0x02=2dB
and so on

CM_ATTEN_CH
Ethernet Unicas}

AR.RSP

APPLICATION_
TYPE

0x00

PEV-EVSE
(matching)

\ssociation

SECURITY_TY
PE

0x00

No Security

ACVarField

Attenuation
Characterist
Fields

See definitio

cs Variable

n below

ACVarField of
CM_ATTEN_CH

AR.RSP

SOURCE_ADD
RESS

6 Bytes

MAC Addreq
which initiatg
process

s of the PEV
s the SLAC

RunID

6-13

8 Bytes

Random ide

htifier

which initiat
process. Sa
CM_SLAC _
message

created by t{je PEV

s the SLAC
e as
PARM.REQ

SOURCE_ID

14-30

17

0x00

Unique iden
station that s
Sounds

ifier of the
ent the M-

RESP_ID

31-47

17

0x00

Unique identifier of the
station that is sending
this message.

Result

48

0x00

0x00 = Success

(0x01-0xFF)
reserved

are
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CM_SLAC_MATCH.REQ ¢$gII§ICATION_ 0 1 0x00 EV-EVSE Matching
Ethernet Unicast

ﬁECUR'TY—TY ! ! 0x00 No Security

MVFLength 2-3 2 0x003E MatchVarField Length

MatchVarField ) ) ) -tl;glli v]\‘/leld is described

MatchVarField of PEV ID 0-16 17 0x00 PEV Identifier
CM_SLAC_MATCH.REQ

PEV MAC 17-22 6 Var. PEV MAC Address

EVSE ID 23-39 17 Ox00 E\/SF ldentifier

EVSE MAC 40-45 6 Variable EVSE MAC'Address
Identifier given in the

RunID 46-53 8 Variable CMSTART| ATTEN_CH
AR.IND message

RSVD 54-61 8 - Reserved

CM_SLAC_MATCH.CNF | APPLICATION_ 0 1 0x00 PEV-EVSE Matching
Ethernet Unicas} TYPE

EECUR'TY—TY 1 1 0x00 No Security

MVFLength 2-3 2 0x0056 MatchVarFigld Length

MatchVarField ) ) J Igfcs) vCeId is described

MatchVarField df PEV ID 0-16 17 0x00 PEYV identifigr
M_SLAC_MATCH.CNF
CM_SLAC PEV MAC 17-22 6 Variable PEV MAC Afidress

EVSE ID 23-39 17 0x00 EVSE identifier

EVSE MAC 40-45 6 Variable EVSE MAC Address
Random identifier
created by the PEV
which initiatg¢s the SLAC
process.

RufiD 46-53 8 Variable This value shall be the
same as the|one sent in
the
CM_SLAC PRAM.REQ
message by|this sender.

RSVD 54-67 8 - Reserved

NID calculated from .
NID 62-68 7 the random NMK | Network ID given by the
. CCo (EVSE)
that will be set

RSVD 69 1 - Reserved
Private NMK of the

NMK 70-85 16 Random value EVSE (random value)
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CM_SET_KEY.REQ Fixed value to indicate
Unicast to local Green Key Type 0 1 0x01 “NMK”
PHY Node )
My Nonce 1-4 4 0x00000000 Fixed value, encrypted
payload not used
Your Nonce 5-8 4 0x0000000 Fixed value, encrypted
payload not used
Fixed value to indicate
PID 9 1 0x04 “HLE protocol”
PRN 10-11 5 0x0000 Fixed value, encrypted
payload not used
BN 12 1 0x00 Fixed value,|encrypted
payload(hot used
CCeo.Capability
CCo Capability 13 1 variable according to|the station
role.
. 54 LSBs contain the NID
NID 14-20 7 variable 2 MSBs = 0600
Fixed value to indicate
NewEKS 21 1 0x01 “NMK”
NewKey 22-37 16 variable NMK

[V2G-DC-577]

Based on the signal attenuation read by the "CM_ATTEN_CHAR.IND" Message, the EV_Discovering_$tatus is defined by
Table 3.

TABLE 3 - EV_DISEOVERING_STATUS DEFINITION

AVERAGE ATTENUATION
STATUS DESCRIPTION
FROM TO

The EVSE is
EVSE_FOUND - C_EV_match_signalattn_direct | idegntified without
any doubt

One or several
EVISEs are
identified. The
next step of the
M4tching
process will
allow deciding if
the most
probable
candidate is the
connected
EVSE.

No direct
EVSE_NOT_FOUND | C_EV_match_signalattn_indirect - connected EVSE
is found

E;/SENPDOTEMIALLY C_EV_match_signalattn_direct | C_EV_match_signalattn_indirect
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9.3.3 Set-Up a Logical Network

After correctly associating the PEV and EVSE, the PEV joins the logical network of the EVSE. Consequently, the broadcast

domain is reduced

to the two Green PHY nodes which are physically connected by the charging cable.

9.3.3.1 Requirements

[V2G-DC-059]

The PEV Green PHY node shall try to join the Logical Network only if the EV_Discovering_Status is “EVSE_FOUND”.

[V2G-DC-060]

In order to create
HomePlug Green §

[V2G-DC-061]

As soon as the PE
Green PHY node
established) that H

[V2G-DC-581]

In the “Matched” (“
shall be sent or prg

9.3.3.2 Amplitude

The amplitude mag
power for certain d
the counterpart no

The transmission p

The CM_AMP_MA

e ACM_AM
requested
This mess
information
ACM_AM

transmissi

All transmission p

the Logical Network both PEV and EVSE shall use the "CM_SLAC_MATCH" MN
PHY v1.1 specification using sequences defined in Figure 3.

\ has successfully joined the Logical Network of the EVSE both entities’are in the st
of both PEV and EVSE shall inform HLE via the D-LINK_READY.indication(DLI)
LE's binding process can begin.

A\ssociated”) state no further SLAC messages other than CM_AMP_MAP.REQ and C
cessed.

Map Exchange

exchange is an optional function to request the counterpart Green PHY node to redu
arriers. The requesting device sends.a’CM_AMP_MAP.REQ command, which has
ie by a CM_AMP_MAP.CNF message.

ower limitation request is related:to the power spectral density (PSD) at the PEVs/EVS
P.REQ MME has two different functions, depending on the source/destination of the

P_MAP.REQ sent from one host to another host via the Green PHY Link is designa

transmission power per carrier to the destination host to be included in its amplitug

hge does not<have any direct influence on the Green PHY node transmission powe
exchange

P MAP.REQ sent from one host to the local Green PHY node causes the Green PH

DN POWEF.

pwer values within the CM AMP MAP MMEs are related to a reference value of

NEs defined in the

hte "Matched". The
NKSTATUS = Link

1_AMP_MAP.CNF

ce the transmission
fo be confirmed by
Es inlet/connector.
message:

ted to transmit the
e map calculation.

r, its only used for

node to modify its

-50 dBm/Hz. The

resolution of AMDATA is -2 dB, so that an AMDATA value of 0b0011 means a value -6 dB.
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The following is an example of requesting a reduction of transmission power. (For simplification within this example its total
number of carriers is fictitiously set to 6). In this example, the EVSE requests a limitation of the power of carriers 2 and 3 to
-78 dBm/Hz, while the other carriers keep unaffected and the PEV makes no limitation request to the EVSE.

1) The EVSE sends a CM_AMP_MAP.REQ to the PEV host MAC address with the following valu

0}

AMDATA[0] = 0x00
AMDATA[1] = OxOE
AMDATA[2] = OxOE
AMDATA[3] = 0x00
AMDATA[4] = 0x00
AMDATA[5] = 0x00

es: {0, 14, 14,0, 0,

Given that the PSI
resolution of 2 dB,

D reference is -50 dBm/Hz, and the requested value is -78 dBm/Hz, the difference
the value is 14 (OxOE) for 2 dB resolution.

2) The PEV h
{-75, -75, (7, -77, -75, -75} dBm/Hz. For carriers 2 and 3 the requested values are less than th
Carrier 1: 475 dBm/Hz < -50 dBm/Hz:
Carrier 2: 475 dBm/Hz < -78 dBm/Hz:
Carrier 3: 477 dBm/Hz < -78 dBm/Hz:
Carrier 4: {77 dBm/Hz < -50 dBm/Hz:
Carrier 5: 75 dBm/Hz < -50 dBm/Hz:
Carrier 6: 75 dBm/Hz < -50 dBm/Hz:

ok
n.ok. Devation: 3 dBm/Hz
n.ok. Devation: 1 dBm/Hz
ok
ok
ok

The carriers 2 and |3 have to be reduced in power by 3 dBm/Hz and 1 dBm/Hz respectively.

3) The PEV host confirms the CM_AMP_MAP.REQ with a corresponding CM_AMP_MAP.CNF

4) Based on the calculated attenuation values for the-Carriers 2 and 3 the PEV host subtract these
default Grgen PHY node setting and writes them to the Green PHY node using the CM_AMP_N
local destination address.

[V2G-DC-064]

In the case that a Green PHY node requires additional carriers to be notched, it shall send the amplitude
Green PHY node afs soon as the logical network is set up. Therefore the sequence described in Figure 3
for detailed primitivies shall be used. Fhe amplitude map for further communication shall be the intersecti
map of the local Geen PHY node-and the received amplitude map from the remote Green PHY node.

[V2G-DC-582]

As long as no exchange of an amplitude map is triggered by one of the Green PHY nodes, the defaul
Green PHY specifi ation v1 .1 shall be used

ost compares the received values with its default PSD at the inlet, which aré assums

is -28 dB. Given a

d to be
e default ones:

values from the
IAP.REQ and its

map to the remote
and section 9.3.3.2
on of the amplitude

Amplitude map of

NOTE: The EVSE shall guarantee the conformity on local legislation on authorized / forbidden freque

ncies, in the PLC

frequency band from 1.8 to 30 MHz. By this mechanism, the PEV will always comply with the local regulations. The
EVSE's tone mask should also be able to be reconfigured to support future evolution of regulations.

[V2G-DC-583]

The Ethernet Destination MAC Address field shall be filled as Unicast, as defined in Table 4 and Table 5.

[V2G-DC-584]

To exchange an Amplitude map, the “CM_AMP_MAP.REQ” message of the HomePlug Green PHY specification shall be

used. The content is shown in Table 4.
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[V2G-DC-585]

To confirm an Amplitude map exchange, the “CM_AMP.MAP.CNF” message of the HomePlug Green PHY specification
shall be used. The content is shown in Table 5.

To exchange an Amplitude Map, the Green PHY node may use the "CM_AMP_MAP.REQ" message defined in the
HomePlug Green PHY v1.1 specification. The content depends on the carriers to be used.

TABLE 4 - CM_AMP_MAP.REQ PARAMETERS

FIELD
MME FIELD OCTET | 'gzE | vALUE DEFINITION
NO. .
(bits)
CM_AMP_MAP.REQ Number of Amplifude Data
Ethernet Unicast Entries — n
AMLEN 0-1 16 Variable | 0x00=zero
0x01=one
and./so’on
AMDATA[O] 2 4 Variable Amplitude Map. E_ata: First
unmasked carrie
AMDATA[] 2 4 Vafiable. | AMPlitude Map Qata: [n]
unmasked carrie

To confirm an Amplitude Map exchange, the Green PHY node shall use the "CM_AMP_MAP.CNF" mess$age defined in the
HomePlug Green PHY specification. The message content is shown.in Table 5.

TABLE 5 - CM_AMP_MAR.CNF PARAMETERS

FIELD
MME FIELD OCIET | ‘g7 | vALUE DEFINITION
NO. i
(bits)
CM_AMP_MAP.CNF ResType 0 8 Var. Response Type:
Ethernet Unicast 0x00 = Success
0x01 = Failure

9.3.3.3 Leave the Logical Network
This section descripes how tospeed up a disconnection / reconnection of another PEV.

Normally, the CCo of théLogical Network (AVLN) needs several minutes to discover that the PEV has left the network. This

makes sure that b sed to deliberately
terminate a sessio jifferent PEV more

quickly.

[V2G-DC-065]

With receiving a D-Link_TERMINATE.request from HLE, the Green PHY node shall leave the logical network within
T_match_leave. All parameters related to the current link shall be set to the default value and the Green PHY node shall
change to the state "Unmatched".

[V2G-DC-527]

When the Green PHY node leaves the Logical Network, it shall inform HLE via the D-LINK_READY.indication
(DLINKSTATUS = no Link).
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[V2G-DC-526]

In the following cases, the Green PHY node shall leave the logical network within T_match_leave. All parameters related to
the current link shall be set to the default value and the Green PHY node shall change to the state "Unmatched".

The EVSE

detects CP State A, E or F according to IEC 61851-1

The PEV detects CP State A, E or F according to IEC 61851-1

9.3.4 Timings, Parameters and Error Handling

This section summ

arizes all Physical and Data Link Layer timings used in DIN SPEC 70121.

9.3.4.1 Conventions

The following nami
to this scheme:

TP _{EV/E
TT {EV/E

[ ]
Where the leading
T for TIME

and X for N
and Y for N

The PEV/EVSE sp

on both sides of th¢

For examples:

is a Perfor|
10 ms and

is a Timeo
by the EVS

9.3.4.2 Difference

P for PERF

ng convention for timers is used in the Physical and Data Link Layer chapter. Timetsar
SE} NAME = [X; Y] {s/ms}

SE} NAME =Y {s/ms}

“T” stands for TIMER, followed by:
OUT

ORMANCE

NINIMUM TIME

IAXIMUM TIME

ecifies on which side of the link, the timer is ranning. When nothing specific is speci
link.

“TP_EV_match-MNBC_interval = [10; 20] ms*

mance Timer on the PEV §ide for the interval between transmitted M-SOUNDS with
a maximum time of 20 ms.

“TT_EV_match_response = 200 ms*

Lt Timer on the"PEV side which counts the time between an PEV request and the ar
E with a timjeout value of 200 ms.

betweén Performance and Timeout Timer

A Performance Tirke

e named according

fied, the timer runs

a minimum time of

ticipated response

e specified for this

timer before the EVSE tnggers the event assouated W|th it (e.g., sendlng a speC|f|c message) but the EVSE shall trigger

the event before th

e maximum time value specified for this timer is reached.

If the maximum time value is exceeded, this does not constitute a critical error and no action has to be taken. A Timeout
Timer on the opposite side (PEV) is associated with the same event and shall trigger an error handling procedure if it
reaches its maximum value specified.

In a Performance Timer and Timeout Timer pair, the maximum value of the Timeout Timer shall always be defined higher
than the one of the Performance Timer (at least by twice the maximum possible message propagation time on the power
line, but usually more).
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[V2G-DC-586]

All Green PHY nodes shall comply with the two-part Figures 4A and 4B.

| |
|«——CM_SET_KEY.REQ—
| |
| |
b CM_SET_KEY.CNF—»
|

|
|
|
|
|
|
|
Wait for ! Wait for
Control Pilot State ! ! Control Pilot State
o Transition ! ! Transition N,
21 A B (100 %), E or F} : : (A, B (100 %), E or F} T
> \ \ >
TP_El_SLAC_init ICACNON | | CACNO); TT_EVSE |SLAC_init
| | | |
| | | |
A — " " CM_SLAC_PARM.REQ " LS s
TT_matgh_response : : : : FPR._match_respdnse
G — - t CM_SLAC_PARM.CNF: " -3
| | | |
| | | |
TP_matdh_sequence | | | | TT_match_sequgnce
| | | |
| | | | CM_START_ATTEN_CHAR.IND
B x | CM_START_ATTEN_CHAR.IND—+ ol Y- recejved, start
TP_EV_batch_fnsg_interval | | | | TT_EVSE| match_MNBC
-V - +—CM_START_ATTEN_CHAR.IND—} »|
| | | |
7777777 t -} +—CM_START_ATTEN_CHAR.IND—+ »|
TP_EV_bateh_nsg_interval j 77777 | ! ! oM UNBG. SOUNDIND ! !
| | - | —Z=CMATTEN_PROFILE.IND—#
77777777 =t t CM_MNBC_SOUND.IND- -+ »|
TP_EV_batch_[nsg_interval $ | | 1§, —CM_ATTEN_PROFILE.IND—>
- = -1 L t CM_MNBC_SOUND.IND- t >
| | |7CM_ATTEN_PROFILE.IND4>|
I } CM_MNBC_SOUND.INB: } >
| | IicMiATTENiPROFILE.IND—bl
i i v nec._sosdito i - TT_EVSE_matcf _MNBC
| | I7CMJ\TTENJ’ROFILE.IND—»I
I t CM_MNBC_SOUND.IND t >
| | I7CM7ATTEN7PROFILE.IND—>I
I t CMMNBC_SOUND.IND: t -
TT_EV_atten_results | | I—CM,ATTEN,PROFILE,IND—»I
I , €M_MNBC_SOUND.IND , >
| | I7CM_ATTEN_F’R0FILE.IND—>I
I * CM_MNBC_SOUND.IND ' >
| | I7CM7ATTEN7PROFILE.IND4>I
I | CM_MNBC_SOUND.IND | >
| | I7(:M7ATTEN7PROFILE.IND—>I
| | | |
| | | | )
| | | Lff) ] Timeout, §tart
| | | | average caldulation
| | | |
| | | | TP_EVSE_avg_3tten_calc
| | | |
-k :‘ : CM_ATTEN_CHAR.IND- : : -—%---
TP_fnatch_sequence I | | | | TT_match_response
| | | |
e | CM_ATTEN_CHAR RSP—— s G
| | | |
TP_EV_matchisession | | | | .
| | | | TT_EVSE_match_session
v v v v
/L/\/

FIGURE 4A - MESSAGE SEQUENCE AND TIMING CHART
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[V2G-DC-519]

All Green PHY nod

/—\/

TP_EV_assoc_session
TT_EVSE_assoc_session

M_VALIDATE REQ-

OPTIONAL  ____ | v

TT_match_response

————— ¢

TP_match_response

M_VALIDATE.CNF-

TT_match_sequence

|
|
|
|
|
|
|
T
t
|
|
;
|
|
TP_match_sequence |
|

BCB Toggle
De(ecﬁoniIT‘LEVSEJaIdJoggIe

M_VALIDATE.REQ-

TT_match_response TP_match_response

,,,,, v

M_VALIDATE.CNF-

TT_match_sequence

,,,,, v

M_SLAC_MATCH.REQ-

TT_match_response TP_match_response

M_SLAC_MATCH.CNF- f—

I
|
I
I
|
I
I
T
i
|
I
'
|
I
I
|
I
i
TP_EV_vald_toggle | | BCB Toggle }
- I
|
I
|
I
I
I
|
T
|
I
|
|
I
I

|
|
|
|
|
|
L
|
[l
|
|
|
|
|
|

———CM_SET_KEY.REQq——
| |

| |
le——CM_SET_KEY.CNF———

TT_match_join

|
|
|
|
|
L
1
!
|
|
I
|
|
|
|
|
|
|
|
| TT_match_join
|

|

|

|

B ¢ - Link Detected Link Détested | H--------—--———————- -

|
|
|
|
|
|
T
t
|
|
'
|
|
|
|
|
|
|
|
|
|
|
|
|
|
L
|
[l
|
|
I
|
|
|
|
|
|
|
!
|
|
|
|
|
|
|
|
|
|
|
1
|
|
|
t
!
|
)
|
t
|
|
1
|
|
T
|
|
|
|
|
|
v

I
|
I
I
|
I
I
|
I
I
TT_amp_map_exchange } } } TP_amp_map_exchange
OPTIONAL
B ‘L } CM_AMP_MAP.REQ } N
§ TP_match_response } } } TT_match_response s
3 g
£ t t M_AMP_MAP.CNF t 8
2‘ | | | §
z TP_match_sequence | | ! I TT_match_sequence S
3 I I | 3
ol | | | o
£ f ' M_AMP_MAP REQ > o
g TT_match_response } } } TP_match_response o
&
} } M_AMPMAP.CNF- }
| | |
T 1 T
I I I
Inform HLE via l Inform HLE via
Y D_LINK_READY.in 4 D_LINK_READY.in -~ === === === == — o L2
dication | dication
I I I
v v v

FIGURE 4B - MESSAGE SEQUENCE AND TIMEING CHART (CONTINUED)

es shall comply with Table 6. Validation parameters are not used in this recommend

bd practice.
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TABLE 6 - TIMING AND PARAMETERS

PARAMETER DESCRIPTION MIN | TYPICAL | MAX | UNIT
Time between detection of CP State B with
TP_EV_SLAC init 5% duty cycle or wake-up and sending 10 s

CM_SLAC PARM.REQ by the PEV

Time the EVSE waits for receiving

TT_EVSE_SLAC init CM_SLAC_PARM.REQ after the EVSE 20 s

detects CP State B with 5 % CP duty cycle

Number of retries of the corresponding

message within the Matching process

General performance time for subsequent

TP_matCh_Se e ce |cqucoto aftera resSponse to plcv;uuo 100 ms

request has been received

General performance time for a response to

a request

TT match resbonse Time that the PEV/EVSE shall wait for a 200 ms
- - response from the EVSE/PEV

TT match seduence Time that the EVSE/PEV shall wait for a 400 ms
- - request from the PEV/EVSE

Maximum time from

CM_ATTEN_CHAR.RSP received and the

reception of either

C_EV_match_retry 2 nbr

TP_match_response 100 ms

TT_EVSE_malich_session CM_SLAC_MATCH.REQ or 10 s
CM_VALIDATE.REQ (not used inthis
recommended practice).
Performance time for the PEV 1o start the

TP_EV_match| session Validation (not used in this.fecommended 500 ms

practice) or SLAC_MATCH after sending
CM_ATTEN_CHAR.,RSP
Maximum time between
CM_SLAC_MATECH.CNF and link
TT match_joir gstablishme_nt. If there is no Iilnk after this 12 s
- timeout expires, the PEV retries the
Matching process and the EVSE resets its
state machine.
Timeout timer that runs on both PEV and
EVSE side after link is detected. If an PEV
or EVSE does not want to start an AMP
MAP Exchange and no request is received
TT_amp_map |exchange by the other side within the timeout value of 200 ms
this timer, then it is to be assumed that no
AMP MAP Exchange will take place and a
D-LINK_READY. .indication notification shall
besendiothe HLE
Performance timer for the start of an AMP
MAP Exchange. Either the PEV or the
EVSE shall send a CM_AMP_MAP.REQ
within the max value of this timer after link
is detected in order to trigger an AMP MAP
Exchange
Performance Timer from Data Link detected
TP_link_ready_notification to HLE information with D_LINK_READY 0.2 1 S
primitive
Number of BCB Toggles (not used in
J2931/5)
Duration of each CP State B or C within the

T vald_state_duration BCB Toggle (not used in J2931/4) 200 400 ms

TP_amp_map_exchange 100 ms

C_vald_nb_toggles 1 3 nbr
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Duration of BCB Toggle sequence (not

TP_EV_vald_toggle used in J2931/4) 600 3500 ms
Timeout timer for the EVSE to stop
monitoring CP for BCB toggle. Value is

TT_EVSE_vald_toggle received for CM_VALIDATE.REQ (ot used 3500 | ms
in J2931/4)

: Time to detect a variation of the CP State

T_vald_detect_time on EVSE side (not used in J2931/4) 200 | ms
Interval between two

TP_EV_batch_msg_interval CM_START_ATTEN_CHAR.IND or 20 50 ms
CM_MNBC_SOUND.IND messages

C_EV_match_MNBC Number of M-Sounds sent for the SLAC - 10 - nbr
Fimeoutonthe EVSE side-thattriggersthe

TT EVSE malch MNBC calculation of the average attenuation 600 ) 600 ms

profile (The duration is 600 ms + system
tolerances)

Performance time for the EVSE to calculate
the average attenuation profile after 100

TP_EVSE_avq atten_calc reception of all M-SOUNDs or after ms
TT_EVSE_match_MNBC has expired
Time the PEV shall wait for
| CM_ATTEN_CHAR.IND messages from
TT_EV_atten_results EVSEs. Timer starts with the sendingcof the 1200 ms
first CM_START ATTEN CHAR.IND
C_EV_match_gignalattn_direc | Limit for signal strength measurement for 10 dB
t direct connected EVSE
C_EV_match_gignalattn_indir | Limit for signal strength measurement if no 20 dB
ect direct connected EVSE iscffound
T match leave Maximum time to leave\the logical network y s
— - (e.g. after D-LINK .TERMINATE.request)
Number of
C_EV_start_atten_char_inds CM_START_ATTEN_CHAR.IND messages 3 Nbr
to be sent
Time afterplug-in (detection of CP state B
T _conn_max_gomm or Proximity pin) until the Green PHY node 8 S

shall\be ready for communication.

9.3.5 Error Handling
The following chapter defines_the error handling for the Matching process and uses the following conveptions:

Max(timer_npme)+s'the maximum value a timer is allowed to reach before a timeout occurs.

Min(timer_name) is the minimum value that a timer shall reach before an action bound to this timer is performed.
9.3.6  General Error Handling and Timing Constraints
[V2G3-A09-126]

In any case a plug out is detected during the Matching process, the Matching process shall be quit in state “Unmatched”
(see Figure 2).

[V2G3-A09-127]

In any case a Control Pilot state E or state F is detected during the Matching process, the Matching process shall be quite
in state “Unmatched” (see Figure 2).


https://saenorm.com/api/?name=6ad6af9d2dd60c7df04b77a2b10b1e80

SAE INTERNATIONAL J2931™/4 MAY2023 Page 35 of 78

9.3.6.1 Error Handling for Signal Strength Measurement Parameter Exchange

Before the signal strength measurement starts, the PEV broadcasts the parameters to be used for the following signal
strength measurement sequence by means of the message CM_SLAC_PARM.REQ. Any “Unmatched” EVSE that receives
the parameter exchange broadcast sends a response to the PEV by means of the message CM_SLAC_PARM.CNF as
shown in Figure 5.

EV Host EV Green EVSE Green EVSE
PHY node PHY node Host
T T
| |
| |
Wait for Wait for

Control Pilot State
L Transition

N1 {A, B (100%), E or
F} >

TP_EV_I;LAC_init i

Control Pilot State
Transition |
{A, B (100%), E or T
F} >

B (5%% l T _EVSE_SLAC_init

,3 ,,,,,,,

TT_match_jresponse

CM_SLAC_PARM.REQ;

|
|
|
: TP_match_tesponse

N -

CM_SLAC_PARM.CNF-

|
|
|
|
|
|
|
|
|
|
|
|
|
|
I
v

€« |- ——|-"—"-J4———————4

I
v

TP_match_pequence

FIGURE 5 - CM_SLAC_PARM.REQ/CNF SEQUENCE CHART
9.3.6.1.1 Requiements for PEV Side
[V2G-DC-587]

If not in state “Majtched”, the PEV shall send at least one, GM_SLAC_PARM.REQ before the timer|TP_EV_SLAC init
expires.

[V2G-DC-588]
The start condition|of the timer TP_EV_SLAC .init:shall be CP State B with a CP duty cycle of 5 %.
[V2G-DC-589]

In the SLAC paranjeter exchange phase, the PEV shall send a CM_SLAC_PARM.REQ and wait for thelmaximum value of
TT_match_responsge for CM_SLAC PARM.CNFs from potential EVSEs.

[V2G-DC-590]

The start condition|of TT\{match_response shall be the transmission of CM_SLAC_PARM.REQ.

[V2G-DC-591]

If the PEV receives a CM_SLAC_PARM.CNF with invalid content, it shall be ignored. Content which deviates from the MME
definition is invalid.

[V2G-DC-592]

If no valid CM_SLAC_PARM.CNF arrives at the PEV when TT_match_response expires, the PEV shall retransmit the
request and wait again for TT_match_response.

The total number of retries is given by C_EV_match_retry. If C_EV_match_retry is reached, the Matching process shall be
considered to have FAILED.


https://saenorm.com/api/?name=6ad6af9d2dd60c7df04b77a2b10b1e80

SAE INTERNATIONAL J2931™/4 MAY2023 Page 36 of 78

9.3.6.1.2 Requirements for EVSE Side
[V2G-DC-593]

If not in state “Matched”, and as long as the timer TT_EVSE_SLAC init is not expired, the EVSE shall answer to valid
CM_SLAC_PARM.REQs.

[V2G-DC-594]
The start condition of the timer TT_EVSE_SLAC init shall be CP State B with a CP duty cycle of 5 %.

[V2G-DC-596]

If the EVSE receivés a CM_SLAC_PARM.REQ with invalid content, the EVSE shall ignore it and shall ot stop the timeout
timer TT_EVSE_SLAC init. Content which deviates from the MME definition is invalid.

[V2G-DC-597]

When receiving a CM_SLAC_PARM.REQ, the EVSE shall answer by sending a CM_SLAC PARM.CNF response within
TP_match_response.

[V2G-DC-598]
If during a Matchinp process the EVSE receives a CM_SLAC_PARM.REQ4rom the PEV which participates in the ongoing
Matching process,|the EVSE shall restart its state machine and reply to‘this request because it shall Ibe considered as a
new retry by the PEV.

9.3.6.2 Error Handling for Signal Strength Measurement

Figure 6 illustrates|the error handling sequence for signal sttength measurement including validation which is not used in
this recommend prpactice.



https://saenorm.com/api/?name=6ad6af9d2dd60c7df04b77a2b10b1e80

SAE INTERNATIONAL

J2931™/4 MAY2023

Page 37 of 78

9.3.6.21

EV Host
[

EV Green
PHY node
[

EVSE Green
PHY node
[
|

EVSE
Host
|
|

m

CM_SLAC_PARM.CNF-

n———————CM_START_ATTEN_CHARIND—————+—> &

CM_MNBC_SOUND.IND-

CM_START_ATTEN_CHAR.IND

CM_START_ATTEN_CHAR.IND

CM_MNBC_SOUND.IND:

——CM_ATTEN_PROFILE.INI

_z_fj.__._Jr__________

TT_match_sequence

CM_START_ATTEN_CHAR.IND
—-—- received, start
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FIGMRE 6 - SIGNAL STRENGTH MEASUREMENT SEQUENCE CHART
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| | | i
+ | | '
| | | H

h its destination

[V2G-DC-674]

With receivinga CM_SLAC_PARM.CNF the PEV shall start the timer TP_match_sequence. When the TP_match_sequence
timer expires the PEV shall send a sequence of C_EV_start_atten_char_inds CM_START_ATTEN_CHAR.IND messages.

[V2G-DC-675]

The time duration between consecutive CM_START_ATTEN_CHAR.IND messages shall be TP_EV_batch_msg_interval.

[V2G-DC-676]

After sending the last message of the CM_START_ATTEN_CHAR.IND message sequence the PEV shall wait for
TP_EV_batch_msg_interval before starting the CM_MNBC_SOUND.IND message sequence.
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[V2G-DC-677]

Within CM_MNBC_SOUND.IND message sequence the PEV shall transmit the CM_MNBC_SOUND.IND message
C_EV_match_MNBC times. With each message the counter field “cnt” shall be decremented.

[V2G-DC-678]

The time duration between consecutive CM_MNBC_SOUND.IND messages is defined to TP_EV_batch_msg_interval.

[V2G-DC-679]

The PEV shall start the timeout timer TT_EV_atten_results when sending the first CM_START_ATTEN_CHAR.IND.

[V2G-DC-680]

While the timer TT]|
CM_ATTEN_CHAI
the PEV is allowed
To be able to servi
CM_ATTEN_CHAI
(Association) proce
[V2G-DC-681]

If no CM_ATTEN |
to have FAILED.

[V2G-DC-682]

If a CM_ATTEN_G

| EV_atten_results is running, the PEV shall process incoming CM_ATTEN_CHAR.I
R.IND messages from all EVSEs are received, which were recognized durifig the pa
to stop the TT_EV_atten_results timer and continue the Matching (Association) prog

Ce also EVSEs which were not received during the parameter exchange'the PEV m3

R.IND messages until the TT_EV_atten_results timer expires’ before continu
SS.

CHAR.IND is received before TT_EV_atten_results ‘expires, the Matching process s

message shall be processed and not ignored.

[V2G-DC-683]

If the TT_EV_atte
Matching process.

[V2G-DC-684]

If the PEV receive

h_results timer expires and not all anticipated responses are received, the PEV

5 a CM_ATFPEN_CHAR.IND with invalid content, it shall be ignored. Content which

MME definition is ipvalid.

[V2G-DC-685]

D messages. If the
ameter exchange,
ess.

y wait for incoming
ing the Matching

hall be considered

HAR.IND is received and its origin is.an EVSE that has not sent a CM_SLAC_PARM.CNF before, the

shall continue the

deviates from the

If the NUM_SOUNDS field in a CM_ATTEN_CHAR.IND is zero, then the ATTEN_PROFILE has no significance and the
whole messages shall be ignored. It is up to the PEV to decide what number of M-SOUNDS used for the attenuation profile
is sufficient for its decision (i.e. whether to discard CM_ATTEN_CHAR.IND if NUM_SOUNDs is less than
C_EV_match_MNBC).

[V2G-DC-686]

On reception of CM_ATTEN_CHAR.IND, the PEV shall answer by sending the CM_ATTEN_CHAR.RSP within
TP_match_sequence.
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[V2G-DC-687]

After sending a CM_ATTEN_CHAR.RSP, the PEV shall continue the Matching process with the found and/or potentially
found EVSEs by sending either a CM_SLAC_MATCH.REQ to the selected EVSE or a CM_VALIDATE.REQ (not used in
this recommended practice) to one of the potential EVSEs within TP_EV_match_session.

9.3.6.2.2 Requirements for EVSE side

[V2G-DC-688]

With sending the CM_SLAC_PARM.CNF in the parameter exchange sequence the EVSE shall start a timer

TT_match_sequence. The reception of a single valid CM_START_ATTEN_CHAR.IND message shall be sufficient stop the
timer TT_match_sequence.

[V2G-DC-689]

If the EVSE has n¢t received a CM_START_ATTEN_CHAR.IND within TT_match_sequencej.the Mat¢hing process shall
be considered to have FAILED.

[V2G-DC-690]

If the EVSE receivies a CM_START_ATTEN_CHAR.IND with invalid content, it'shall be ignored. Content which deviates
from the MME defipition is invalid.

[V2G-DC-691]
Upon reception of a CM_START_ATTEN_CHAR.IND message, the EVSE shall start the TT_EVSE_mdtch_MNBC timer.
[V2G-DC-692]
While the timeq TT_EVSE match_ MNBC is running, the EVSE shall receive and process incoming
CM_ATTEN_PROFILE.IND messages. If the anticipated-number of CM_ATTEN_PROFILE.IND messages is not achieved,
the EVSE shall kegp listening for incoming CM_ATTEN_PROFILE.IND messages until the timer TT_EVSE_match_MNBC
expires.
[V2G-DC-693]
If all M-Sound mesgages are received(by'the EVSE or the TT_EVSE_match_MNBC timer expires the EVSE shall compute
(analyze and avgrage) all received CM_ATTEN_ PROFILE.IND messages within the time window given by the
TP_EVSE_avg_atten_calc timer..This performance timer shall be started as soon as TT_EVSE_match [MNBC expires.

[V2G-DC-694]

After having complitediall'received data, the EVSE shall send a CM_ATTEN_CHAR.IND within TP_EV$E_avg_atten_calc
and start the timer [TT_match_response.

[V2G-DC-695]

If the EVSE has not received a CM_ATTEN_CHAR.RSP within TT_match _response, it shall retransmit a
CM_ATTEN_CHAR.IND when the TT_match_response expires, and reset this timer. After C_EV_match_retry attempts, if
no CM_ATTEN_CHAR.RSP is received by the EVSE, the Matching process shall be considered to have FAILED.
[V2G-DC-696]

If the EVSE receives a CM_ATTEN_CHAR.RSP with invalid content, it shall be ignored. Content which deviates from the
MME definition is invalid.
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9.3.6.3 Error Handling for Logical Network Parameter Exchange

After the PEV has finished the Matching decision, it requests the parameter for the logical network from the selected EVSE
by means of the message CM_SLAC_MATCH.REQ. The selected EVSE responses, as shown in Figure 7, to the PEV

request with a CM_SLAC_MATCH.CNF, which contains all parameters to be set to join the logical network of the EVSE.

EV Green
PHY node

EVSE Green
PHY node

EVSE

EV Host Host

TP_mat

TT_matd

9.3.6.3.1 Requir
[V2G-DC-727]

If the PEV has sen
the max(TT_match
A maximum of C |
received valid resp

[V2G-DC-728]

If the PEV receive
MME definition is i
9.3.6.3.2 Requirn

[V2G-DC-729]

Ch_sequence TT_match/.
————— : : CM_SLAC_MATCH.REQ : =: -—¥-63
h_response : : : : TP_match_|
,3,,,, I | CM_SLAC_MATCH.CNF: . i
| | | )
| | |

FIGURE 7 - LOGICAL NETWORK PARAMETER EXCHANGE ‘SEQUENCE CHART]

ements for PEV side

| response), it shall retransmit the CM_SLAC MATCH.REQ. The timer shall be rests
EV_match_retry retransmissions shallbe performed. If after these retransmissions
onse within max(TT_match_response); the Matching process shall be considered to

5 a CM_SLAC_MATCH.CNF with invalid content, it shall be ignored. Content which
pvalid.

ements for EVSE side

According to the d

c
(not used in this reiEommended practice) within the maximum value of TT_EVSE_match_session, the E

that it is not connegted,to the PEV and shall consider the Matching process to have FAILED.

ision 6f the EV, if the EVSE does not receive either CM_SLAC_MATCH.REQ or CI

equence

response

ta CM_SLAC_MATCH.REQ to the EVSE, but-does not receive a valid CM_SLAC_MATCH.CNF within

rted with any retry.
, the PEV has not
have FAILED.

deviates from the

1 VALIDATE.REQ
VSE shall assume

[V2G-DC-730]

If the EVSE receives another CM_SLAC_MATCH.REQ from the same PEV, this means that the PEV retransmitted its
request for some reason (i.e. the CM_SLAC_MATCH.CNF was not received). The EVSE shall respond to the request again.

[V2G-DC-731]

If the EVSE receives a CM_SLAC_MATCH.REQ with invalid content, it shall be ignored. Content which deviates from the
MME definition is invalid.
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[V2G-DC-732]

After receiving a CM_SLAC_MATCH.REQ, the EVSE shall answer by a CM_SLAC_MATCH.CNF within
TP_match_response.

9.3.6.4  Error Handling for Joining the Logical Network
After the right Matching (Association) between PEV and EVSE is determined and the network parameters are exchanged,

the PEV joins the logical network of the EVSE as shown in Figure 8, after which the broadcast domain is reduced to the
Green PHY nodes directly connected.

EV Host EV Green EVSE Green EVSE
PHY node PHY node Host

| | |

| | |

m

TP match_respofise

CM_SLAC_MATCH.CNF

I
I
I
I
} -
I
I
I

F——CM_SET_KEY.REQ—»{
| |
| |
l«———CM_SET_KEY.CNF——
|

|
|
|
|
}
|
|
!
|
|
|
|
| 1
| TT_match_jgin
|

|

|

|

——————————————————  Link Detected Link Detected | ¥---------4----——--—--

>

[ TP_amp_mgp_exchange

A e e NI e e e e e

- —_—— - ———— — —

CM_ANP“MAP .REQ:

«——
-—_L
-—_l
“-——

FIGURE 8 - JOININGIHE LOGICAL NETWORK SEQUENCE CHART
9.3.6.4.1 Requiements for PEV side
[V2G-DC-599]

After receiving a CM_SLAC_MATCH.CNF from the EVSE, the PEV shall configure its Green PHY nodgq to the values from
this message by uging the CM) SET_KEY.REQ MME.

NOTE 1: In a spetifictimplementation, other methods than the CM_SET_KEY MMEs may also be used as long as the
configuration result is equivalent.

NOTE 2: It is up to the implementation how to handle a negative response in a CM_SET_KEY.CNF or a missing
CM_SET_KEY.CNF.

[V2G-DC-600]

If no link is established within the max(TT_match_join) after receiving CM_SLAC_MATCH.CNF, the PEV shall consider the
Matching process to have FAILED.
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9.3.6.4.2 Requirements for EVSE Side
[V2G-DC-601]

After sending a CM_SLAC_MATCH.CNF containing a NMK and a NID, the EVSE shall start its TT_match_join timer. This
timer ends when the CCo detects a link in its logical network.

[V2G-DC-602]
If no link is detected when the TT_match_join timer expires, the EVSE shall consider the Matching process to have FAILED.

[V2G-DC-603]

The EVSE shall cqnfigure its Green PHY node to the NID and NMK values sent in CM_SLAC_MATCH.CNF at the latest
after sending the dM_SLAC_MATCH.CNF. The configuration can also be done at any time before((e‘g., after unplugging
a previous PEV). Tlhe configuration shall be done by sending a CM_SET_KEY.REQ.

NOTE: If the EVSE needs to configure its NMK and NID after the CM_SLAC_MATCH.CNF, itishould cgnsider that the just
sent CM_BLAC_MATCH.CNF may get lost and the PEV will send a CM_SEAC_MATCH.REQ retry within
TT_match]|response. Within this time, the EVSE should not be blind, due to\the configuration process, for the
incoming ¢M_SLAC_MATCH.REQ retry.

9.3.6.5 Error Handling for Amplitude Map Exchange

EV Green EVSE Green
el PHY node ‘ PHY node

|
v

|
v

T
| ] o
1 | o —
- T | I
| | | |
I I
PN Link Detected | | Link Detected |- p--—-—---—---—————-——- -
| |
T I I T
TT_amp_map_exchange | | | | TP_amp_map_exchang
| | | |
r 1 T f
OPTIONAL __|_____ o t \_AMPIMAP.REQ t b~ A
I I I I
§ TP_match_response T | | | | TT_match_response s
] 2
£ } l M_AMP_MAP.CNF- } } ]
3 £
g | [ | | 2
) TP_match_sequence | | | | TT_match_sequence N
3 I | I I 3
< - } } M_AMP_MAP REQ } } 2
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-1 } M_AMP_MAP.CNF- } }
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FIGURE 9 - AMPLITUDE MAP EXCHANGE SEQUENCE CHART

9.3.6.5.1  Requiements for PEV and EVSE Side.

[V2G-DC-604]

If a Green PHY node needs to request an amplitude map exchange from the counterpart device, the CM_AMP_MAP.REQ
shall be sent within TP_amp_map_exchange. The timer TP_amp_map_exchange shall be started with the detection of
other stations in the current logical network after the SLAC_MATCH exchange.

[V2G-DC-605]

If a Green PHY node has sent a CM_AMP_MAP.REQ, but does not receive a valid CM_AMP_MAP.CNF within the
max(TT_match_response), it shall retransmit the CM_AMP_MAP.REQ. The timer shall be restarted with any retry. A
maximum of C_EV_match_retry retransmissions shall be performed. If after these retransmissions, the Green PHY node
has not received valid response within max(TT_match_response), the Matching process shall be considered to have
FAILED.
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[V2G-DC-606]

If a Green PHY node receives a CM_AMP_MAP.REQ with invalid content, it shall be ignored. Content which deviates from
the MME definition is invalid.

[V2G-DC-607]

If a Green PHY node receives a CM_AMP_MAP.CNF with invalid content, it shall be ignored. Content which deviates from
the MME definition is invalid.

[V2G-DC-608]
After receiving a CM_AMP_MAP.REQ within TT_amp_map_exchange, a Green PHY node shall answer with a

CM_AMP_MAP.CNF within TP_match_response. The timer TT_amp_map_exchange shall be started with the detection of
other stations in the current logical network.

[V2G-DC-609]

If the requested nqde receives another CM_AMP_MAP.REQ, this means that the PEV retransmitted its request for some
reason (i.e., the CM_AMP_MAP.CNF was not received), the requested node shall respend to the request again.

[V2G-DC-610]

If the timer TT_amp_map_exchange expires without receiving a CM_AMP, MAP.REQ from the counterpart Green PHY
node and without §ending a CM_AMP_MAP.REQ, the D_LINK_READY/(LINK_Established) shall be sent to higher layers.

[V2G-DC-611]
If an amplitude map exchange is initiated by one of the Green"PHY nodes in the logical network, the higher layer shall be

informed about thg valid Green PHY Link not before the Link isS re-established after the amplitude map exchange and the
local configuration jof the modified amplitude map is done!

[V2G-DC-612]
The time between the detection of other stations in:the current logical network after the SLAC_MATCH exchange and the
indication D_LINK [READY(LINK_Established)to higher layers shall not exceed the performance timer
TP_link_ready_nofification.

9.3.6.6 Miscellanepus Error Handling(Rules
[V2G-DC-613]

In case the Matching process fails due to an error, the Matching process shall be quit in “Unmatched” sjate (see Figure 2).
This error shall be handled\by the connection coordination module.

[V2G-DC-614]

In case a plug-out is detected during the Matching process by the proximity pin, the Matching process shall be assumed to
have FAILED.

[V2G-DC-615]

In case a CP State E or CP State F is detected during the Matching process, the Matching process shall not be interrupted.
9.3.7 EMC Requirements

[V2G-DC-616]

All Green PHY nodes shall notch out (turn off) the carriers listed in Table 7.


https://saenorm.com/api/?name=6ad6af9d2dd60c7df04b77a2b10b1e80

SAE INTERNATIONAL J2931™/4 MAY2023

Page 44 of 78

TABLE 7 - NOTCHED CARRIERS

CARRIERS
0-85
140-167
215-225
283-302
410-419
570-591

727 749
TO1T 170

857-882
1016-1027
1144-1535

NOTE: This table
EMC requi

equals to the North American Tone Mask of the HomePlug Green PHY v1.1 spec
rements are defined in IEC 61851-1 and IEC 61851-23.

10. SIGNAL COURLING
10.1 Overview

pvious sub-clauses the physical layer is divided«into two parts: The Green PHY com
ccordance with IEC 61851-1.

As shown in the pn
basic signaling in &

ines the requirements that have to be fulfilled in order to inject HomePlug Green P
PL) to enable bidirectional HomePlug\Green PHY communication between one EVS

This subclause de
control pilot line (C

PHY signals are compliant with the HomePlug Green PHY v1.1 specification. The
Plug Green PHY communication'between one EVSE and one PEV, while the CPLT sir
1851-1.

HomePlug Green
bidirectional Home
according to IEC 6

As Green PHY signal coupling is directlyilinked to the Control Pilot, the schematic in IEC 61851-1, Anng
basis for definitiong regarding the Control Pilot signal.

To enable Green PHY injection; the path from EVSE’s output to the PEV’s input should not be consiq
only, as it is sufficignt for thetew frequency Control Pilot signal. Instead, for HomePlug Green PHY con
are high frequency]signals),the path should be considered as a transmission line. Taking high frequeng
Control Pilot circuif and the component values have are specified more detailed.

For the Control Pile
the Green PHY signal, the part|t|0n|ng of the capacmve Ioad of the PEV, EVSE and the charglng cord
described in this chapter.

10.2 General Drawing for Green PHY Injection
[V2G-DC-071]
All technical requirements described in this subclause shall assume to have a dedicated pair of

implemented for the couple (EVSE, PEV), linked by a CPL wire. Figure 10 depicts an implementation
and gives definitions used further.

fication. Additional

munication and the

HY signals into the
E and one PEV.

target is to enable
nultaneously works

X A specification is

ered as capacitive
hmunication (which
y into account, the

o-be considered. For
is important and is

Green PHY chips
of parallel injection
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Voltage
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Duty Cycle and
frequency
measurement
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+/- 12V, 1kHz | | | |
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r——1 forRPLC cou

NOTE 1: Different

NOTE 2: The cou

NOTE 3: The cou

topologies like point-to-multipoint are not covered and may require adaptations.

pling drawing is valid for cases A, B and C, as defined in the IEC 61851-1.

compongnt, for example 2 capacitors, as long as the requirements about(values given Table

NOTE 4: L and R
the PLC
frequend

NOTE 5: ltis high

amp associated with capacitors, form low pass filters, which-enable the normal work
communication at the same time. They enable to affect Iow frequency signals to
y ones to the PLC. Rpamp resistors limit resonance effécts of RLC filters thus constitu

y recommended to apply at least a 1st order low. pass filter with a cutoff frequency of

when making measurements on the control pilot signal (e.g., duty cycle or amplitude), so a

measure

FIGURE 10 —

[V2G-DC-072]

Signal coupling sh
Green PHY node @

[V2G-DC-075]

In case of parallel
wire.

[V2G-DC-076]

ment by high frequency PLC signals.

IMPLEMENTATION EXAMPLE OF ARARELLEL INJECTION CIRCUIT WITH A PL
TRANSFORMER

il operate on a point to point basis with only one Green PHY node on the EVSE sid
n the PEV side.

njection, the“Green PHY signal shall be coupled between the CPL and the Protect

bling capacitors are shown as equivalent components, which can-be.implemented

vith more than one
B below is fulfilled.

ng of the CPL and
the CPL and high
ted.

00 kHz to 200 kHz
5 not to disturb the

C COUPLING

b connected to one

ve Conductor (PE)

In case of parallel injection, the Green PHY injection circuit on EVSE side shall be wired to the CPL and the PE. Additional

components, such

[V2G-DC-077]

as EMC or ESD protection, should not affect the Green PHY signals.

In case of parallel injection, the Green PHY injection circuit on PEV side shall be wired to the CPL and ground. Additional

components, such

[V2G-DC-533]

as EMC or ESD protection, should not affect the Green PHY signals.

Green PHY communication shall work with any CP duty cycle or CP State as defined in IEC 61851-1.
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[V2G-DC-078]

A proper formatting of the CPL raw signal shall be implemented on EVSE side to ensure IEC 61851-1 compliancy in
presence of an additional Green PHY communication signal.

10.3 Signal Requirement for Green PHY Injection

The following table gives requirements that physical signals shall comply with in order to enable Green PHY injection into
the CPL, according to previous requirements.

NOTE: The Green PHY signal shall be added to the CPLT signal on the CPL. The resulting signal should be the algebraic
sum of the PWM CPLT signal and the Green PHY signal.

[V2G-DC-081]

The CPL and the PE wires shall be regarded as a transmission line for the Green PHY signal, with,charag¢teristic impedance
as defined in Tablg 8.

TABLE 8 { SIGNAL REQUIREMENTS FOR PARALLEL GREEN PHY INJECTIONXT-O CONTROL PILOT

PARAMETER CONDITIONS AND COMMENTS MIND| TYP | MAX | UNIT | NOTE
Length of the gharging cable 10 M
Careen PHY See definition above - 1.35 nF 3,4
Rbamp See definition above - 220 | 1000 Q 4
L See definition above - 220 uH 3,4
Cs See definition in IEC 61852-1 pF 1,3
Cv See definition in IEC 61851-1 pF 1,3
Power Spectral Density of Green PHY From 1.8 to 30MHz, RBW=9kHz on
signals at Vcp_Evse and Vep_ev 50Q. 75 1Bm/
Measurement ethod defined in All used ¢arriers Hz
10.4.3
Peak-Peak Voltage of Green PHY CPL;signal steady at high or low level
signals at Vcp_Evse and Vep_ev — 1" Green PHY communication

actually emitting at a time (peak to

peak) — PEV connected to the EVSE )

with the charging cord. 1.3 Vpp 23

Measured at max PSD level of Green

PHY communication with example of

injection circuit given below.
Conducted Grg¢en PHY Crosstalk from | From 2 MHz to 28 MHz
CPL to the Majns (via‘power supply)

X -40 dB

(voltage betwegn-any live or neutral
wire and PE/CPL)

NOTE 1: Any capacitance on the CPL which is directly connected between CPL and ground should be as small
as possible, so as not to excessively attenuate the Green PHY signal. Most of the capacitive load
should be separated from the high frequency Green PHY signal with the inductor L.

NOTE 2: At given impedance, the maximum peak to peak amplitude directly linked to the PSD is also defined
in Table 8. For the purpose of limiting the impact of the high frequency Green PHY signal on the
Control Pilot line, a simplification from definition in frequency domain to a peak to peak voltage is
sufficient.

NOTE 3: The maximum values of Cs and Cy are defined by IEC 61851-1 Annex A.

NOTE 4: Parameters in Table 8 are to be considered with parallel injection only, as defined in Figure 11.
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10.4 Signal Transmission Path and Signal Measurement

This sub-clause defines a typical transmission path for the Green PHY signal. This includes PSDs, attenuations and
measurement procedures. Especially the SLAC method for measuring the signal strength needs a well-defined power level
for signal transmission.

10.4.1 Typical Transmission Path

Figure 11 shows the transmission path for the Green PHY signal with example values for PSD attenuations and calculations.
All PSD and attenuation values are intended as a list of values over carrier groups, single values in the following description
are given for simplification only. The attenuations are assumed as example values as follows:

¢ AttnRxEV is the insertion loss of the receiving path between the Green PHY transceiver and the charge coupler on
PEVside. Ih the example, a value of 5 dB is assumed (e.g. through to fransformers, Tines, coupling components);

o AttnTXEV is the insertion loss of the transmitting path between the Green PHY transceiver @ndthe charge coupler
on PEVsidEg. In the example, a value of 4 dB is assumed (e.g. through to transformers, lines, ‘coupling components);

o AttnRXEVS$E is the insertion loss of the receiving path between the Green PHY transceiver and|the charge coupler
on EVSE [side. In the example, a value of 3 dB is assumed (e.g. through to transformgrs, lines, coupling
componenfs);

e AtinTXEVSE is the insertion loss of the transmitting path between the Green.PHY transceiver and the charge
coupler on| EVSE side. In the example, a value of 5 dB is assumed (e.g. threugh to transformgrs, lines, coupling
components);

e AttnCord ig the insertion loss of the charge cord itself. In the example,a‘value of 2dB is assumed.

PLE nooe EY PLE mode: EWSE
| Ra-Path RuFath ||
PLE AtRRREV Charga Cord AttnR¥EVEE PLC
Transcejwer Artciard Transceiver
Tx-Fath \___/ Tx-Fath
ALNTREY ArtaTeEVSE

PRS0 of M-Sound 3k E the CEanmissen path from EY to EVSE

i
R L Rl

- AN TREV

R
i -T2dBm

- ALl A EE E
768y Hz freeand #{TRABmHT e TB10Em/HE
Phlx a Hal at PO at PS5 at
Trrcw pufput EW inled EVSE socket Trrcw input

[cas gt

Caleulations for attonuation measurcment for assaciation gecision

&

o

SLAL Measurement,
attenuation refered
o -Sidhm,'Hz

s
attenuation
\[/rl:-ln.:mr'.:!: 26dBE

Artenuation for assoclathon deckion correction of

i determined by averaging the ArtnRu LS —v@ nsertion loss
difference between the reported AptrEn e

attenuaricn walues and the

reference P50 over all carrier £
Broups.

Attenuatian for association &ll PS50 and attenuation valuses are intended a5 a list of values over camer groups. In this
drcisian (scalar walur] figure single valuas are givan for simplification anly

Report of measured Atlendation, “-28dE"

PR Carrer groupg ]

FIGURE 11 - HOMEPLUG GREEN PHY TRANSMISSION PATH EXAMPLE
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In the example, the design target is to achieve a PSD at the inlet of device of -76 dBm/Hz over the Green PHY spectrum.
Due to insertion losses in the transmission path (AttnTxEV), the output power of the transceiver (-72dBm/Hz) has to be
higher to compensate the attenuation AttnTxEV. The way of measuring the PSD for the transmission path is given in 10.4.3.

The charge cord attenuates the Green PHY signal by AttnCord, which leads in the example to a PSD at the counterpart
socket-outlet of -78 dBm/Hz. Within the EVSE, the Green PHY signal is also affected by an insertion loss (AtnRxEVSE) of
the Rx path from the socket-outlet to the transceiver.

10.4.2 Calibration and Correction

Rx-Path on EVSE side:

The Green PHY node on PEV side does not know the value of AtnRxEVSE. Since this value has an impact on the SLAC

measurement, the [EVSE has 1o correct the measurement values by AttnRXEVSE before reporting the|values back to the
PEV.

Tx-Path:

Any Green PHY npde has to comply with the transmission power given by the PSD range in Table 8.|The measurement
procedure to be used is given in 10.4.3.

Beside the requirgment for all Green PHY nodes to comply with the defined ‘PSD values, on the HEV side the exact
knowledge of the IPSD at the inlet is required as a reference for reported attefuation profiles from EMSEs. Any received
attenuation profile from an EVSE has to be compared against the referencé value given by the Tx-PSID at the inlet minus
the -50 dBm/Hz reference defined for the SLAC measurement.

10.4.3 Conditions|of Measurement

This section specified the measurement setup (Figure 12) and procedure to determine the electrical dharacteristic of the
transmitted signal pf a V2G-device in the frequency domain\by means of a power spectrum density (PSD). The numeric
values for the PSO is defined in Table 8 and assures a.gomparable signal characteristic within a certgin tolerance range
across V2G devicss.

Npde I Rosip |
I Splitter

Control
Pilot

Z =500

EV or EVSE Spectrunj

: |
|
control pilot | | 5kQ Analysel
circuit according | |
to IEC61851+1; | Data | I
| modem |
! |
I 1
I ]

Annex'A
CID— PLC

________ I counterpart
station

=71 Additional components for PLC coupling

-E:l 50 Ohm coax cable

FIGURE 12 - MEASUREMENT SETUP

The process defined in this section assumes a 50 Ohms load between the Control Pilot terminal and the ground conductor.
All output voltages are specified as the voltage measured at the Control Pilot and ground terminals of the Green PHY node.
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[V2G-DC-534]

Measurements shall be made by using equipment confirming to CISPR16 specifications with a resolution bandwidth of

9 kHz.

[V2G-DC-535]

A Green PHY counterpart station shall be connected to the device under test (DUT), to allow data communication during
the measurement. The counterpart station shall be separated by a 5 kQ resistor to isolate the station‘s input impedance on

the measurement.

[V2G-DC-536]

The Green PHY cg
[V2G-DC-537]
A spectrum analyz

[V2G-DC-538]

unterpart station shall be compliant with the specified coupling circuit and transmissi

br with 50 Q input impedance shall be connected to the communication line:

All passive components in the signal path shall be 50 Q compliant parts and theirinsertion loss shall be

[V2G-DC-540]

During the whole measurement process, the DUT shall transmit with atleast 20% of the maximum PHY|

[V2G-DC-617]

For the measuremegnt of the Green PHY PSD, the Green PHY.node shall support an operation mode whic

/ receive without C
the Control Pilot.

[V2G-DC-541]

The measurement

1) The input

measurem|
2) The instru
3) Record the
4) Determine
5)

(equivalen

pntrol Pilot signal. Otherwise, the measurement resistance of 50 Ohms will force an

shall be compliant with thefollowing procedure:

nt device.

ent should be-set to measure the peak power in a 9 kHz resolution bandwidth (dBm
whole carrier band from 1.8 to 30 MHz with a hold time of at least 10 ms per samplg
the speetrum analyzer’s equivalent noise power bandwidth for the 9 kHz filter.

Etenuator of the spécirum analyzer should be set in a proper way to avoid overloadir

Calculate the power spectrum density for the DUT by taking the values obtained in step 3 and g

hoise power bandwidth / 1 Hz).

DN power.

taken into account.

data rate.

h allows to transmit
undefined state on

g the

/9 kHz).
point.

ubtracting 10 log

10.5 Parallel Injection Drawing Example

Based on the signal and signal path specification above, the following section is an implementation example for the parallel
Green PHY injection on the CPL.
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Figure 13 shows an implementation example based on the generic circuit in Figure 10.

EVSE EV
e < —
iy Roere nDﬁLétgsCEf:nent
R1 D
—L—3 L s l/lld
L L
RM RM
2% ‘\52
<]
m T 52 T [
Cs oy Cv
= 2 Cu== R3
Oscillator - 'S 8 M -|
+-12V
1kHz
—

CFLCl CF’LC__ . . Ceuc l Ceic
-[W "UMN:l_
PLC chipset PLC chipset

FISURE 13 - IMPLEMTATION EXAMPWITH GREEN RHY COUPLING TRANSFORMER

For the implementation example in Figure 13, the component values-defined in Table 9 should be appli¢d.

TABLE 9 - EXAMPLE GREEN PHY COUPLINGNMPLEMENTATION COMPONENT VAHUES

COMPONENT VALUE
R1 IEC 61851-1
R2 IEC 61851-1
R3 IEC 61851-1
Rwm 10 kQ
Cwm 100 pF
Cv IEC 61851-1
Cs IEC 61851-1
CeresnPHY 2.7 nF
T1/T2 Example: 3:3:3 Coupling transformer
(Depends on the chips and the TX / RX band-
pass filter)
D IEC 61851-1
L 220 yH
Rl_limp 2206

10.6 Filtering Requirements

10.6.1 Overview

An important source of crosstalk is the Green PHY signal crosstalk from the CPL to the mains via the charging cord, which
is then conducted by mains connection to another charging cord, and crosstalks to the other CPLs. In order to reduce this
source of crosstalk, a filter should be implemented on the mains wires, making it effective on all such linked CPLs.
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[V2G-DC-088]

When designing E
2 - 30 MHz) shall b

A ratio of 70 dB ca
function. The follo
crosstalks inside e

It is highly recomm
the CPL in the cha

10.6.2 Example o
Figure 15 illustrate

It can be improved
networks on their S

ide.

L NPE c_Att_Main_EVSE 1
Qoorronnnnnnnnns »
EVSE 1 EV A
o
Main
S
EVSE 2 EVB
Qovvmnnnnnnnnnns »

c_Att_Main_EVSE 2

FIGURE 14 - EXAMPLE - SOURCES OF CROSSTALK

SE and PEV (EV) systems, the operational frequency band gfthe Green PHY technol
e taken into account. Filters should only affect the used frequency band.

h be targeted between the wanted and the crosstalk'Signal on CPLs, especially to g
ving requirement is based on an assumption of a:20 dB amplitude decrease if the
bch charging cord.

ended that the system have attenuation better than 30 dB between the Mains suppl
[ging cable, for the whole HomePlug Green PHY spectrum.

f Crosstalk Filter Implementation

5 an example of a valid filter;\in'Case the Green PHY signal crosstalk to the Mains line
with additional serial inductances on Mains' side in order to avoid excessive filtering g

ogy (approximately

harantee the SLAC
Green PHY signal

ying the EVSE and

5, including the PE.
f other Green PHY

L m—‘ L
2uH
A) To EVSE RS =100nF g3 100nF  A) from main
B) To EVSE 3 (X2) T (X2) B) from EV charger
N 2uH N
L
Ferrite Bead
PE o ww
0

FIGURE 15 - EXAMPLE OF VALID CROSSTALK FILTER

The resistor R is intended to discharge the capacitor and prevent electrical shock.
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11. ACRONYMS

1901
AC
AKA
AM
CP
CAP
CCo
CP
CPL
CPLT
ETH
EUMD
EV
EVSE
HAN
H1
HLE
ISP
kHz
M1
MAC
MHz
MME
MPDU
NEK
NMK
NWP
OFDM
OSl
PAL
PE
PEV
PHY
PLC
RFC
ROBO
SAP
SLAC
STA
TYP

IEEE Std 1901-2010™ Power Line Communications Standard
Alternating Current or PLC Access System
Also Known As

Amplitude Modulation

Control Pilot

Channel Access Priority

Central Coordinator

Control Pilot

Control Pilot Line

Control Pilot Line Transmission

Ethernet

End UseMeasurement Device
Electri¢ Vehicle (see also PEV)
Electri¢ Vehicle Supply Equipment
Home [Area Network

HLE 1|interface

Highen Layer Entity

Inter System Protocol

kilo Hertz

MAC 1 interface

Medium Access Controller

mega Hertz

Manadement Message Entry
MAC Rrotocol Data Unit

Netwoflk Encryption Key

Netwofk Management Key
Netwoflk Password

onal Frequency Division Multiplexing
ystem Interconnection
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12. NOTES
12.1 Marginal Indicia

A change bar (I) located in the left margin is for the convenience of the user in locating areas where technical revisions, not
editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of the document title
indicates a complete revision of the document, including technical revisions. Change bars and (R) are not used in original
publications, or in documents that contain editorial changes only.

NOTE: One or more patents may apply to one or more aspects of the standards or the entire standard. By publication of
this standard, no position is taken with respect to the validity of this claim or of any patent rights in connection
therewith.

The patenf holder(s) has, however, filed a statement of willingness to grant a Ticense under these rights on
reasonablg and nondiscriminatory terms and conditions to applicants desiring to obtainsueh a license for the
purpose pf complying with the standard. Details may be obtained from~ SAE | International at:
http://wwwj|sae.org/standardsdev/patents.htm

SAE International acknowledges that original DIN SPEC 70121, with DIN permission, was used in relevant parts of this SAE
J2931/1 standard.

PREPARED BY THE SAE HYBRID — PEV COMMITTEE
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APPENDIX A — BROADCAST DEFINITIONS
(informative)

This section explains the difference between the terms Multi-Network Broadcast, Broadcast, and Unicast because the terms
“Broadcast”’ and “Unicast” used in DIN SPEC 70121 and “Multi-Network Broadcast” used in the Green PHY Spec, this annex
will try to clarify the difference.

Multi-Network Broadcast (MNBC) is a term defined in the Green PHY Specification. It is a transmission mechanism that
enables exchange of management messages between stations that are not part of the same HomePlug AV logical network
(AVLN). The stations may be part of different AVLNs or not associated to an AVLN at all.

Since the purpose of SLAC is to make connected PEV and EVSE Associate (build the correct PEV-EVSE logical network),
it makes use of MNBC because in the initial state the PEV and EVSE have different NMK and NID pairs and are not part of

the same AVLN. MNBC enables PEV SLAT messages 10 be received at the EVSE and ViCe Versa.

All SLAC message
MMEs shall be sen

Broadcast and Uni
above Green PHY

If a unicast MME id
the MAC filter in th
the recipient statio

On the other hand
and will only be re
Ethernet destinatio

Thus, looking at th¢ Green PHY Specification and DIN SPEC:70121, one has to differentiate between MN

/ Unicast. All SLAG
choose what the d
as broadcast, exd
CM_SLAC_MATC
CM_SET_KEY.RE|

s are sent as MNBC. An application running in the HLE and sending MMEs cannot ¢
t as MNBC. This decision is made automatically by the Green PHY protocol.

cast are terms that describe the destination address in the Ethernet header of an MM
so the terms are in no relation to Multi-Network Broadcast.

sent as an MNBC, it will be received by all stations in range (whether or not it is of th
n. If the Ethernet destination address is broadcast, then the message will be forwarde

an MME that is not part of the SLAC process will not transmitted as an MNBC by th
Ceived by stations part of the same AVLN. It will then be forwarded to their HLEs if
h address or if it is sent as unicast and the address matches the address of the recip

messages are sent as MNBC by the Green PHY chip and the user cannot affect this
pstination address of the Ethernet header will be. Generally, messages from PEV to
ept CM_ATTEN_CHAR.RSP, CNDVALIDATE.REQ (not used in this recommen
H.REQ. Messages from EVSE.to PEV shall be sent as unicast. CM_AMP_M
(Q shall also be sent as unicast:

hoose whether the

E. This is the layer

e same AVLN) but

e Green PHY node will not forward it to the HLE if this unicast’address does not match the address of

d to the HLE.

e Green PHY node
it has a broadcast
ent.

\BC and Broadcast
The user can only
FVSE shall be sent
ded practice) and
AP.REQ/CNF and
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APPENDIX B - DIN 70121 CROSS REFERENCE

(Informative)

The following table is intended to crossreferencethecontentof DINT7Ot2+1032847/2,3293t/tamnd thisdocument, 32931/4.
DIN
Sections | Description Rgmt 12847/2 J2931/1 2931/4
1 6.2.2 | Applicability [V2G-DC-001] 4.1.3.2 | Applicability 4.3.2 | Applicability
2 6.2.2 | Applicability [V2G-DC-002] 4.1.3.2 | Applicability 4.3.2 | Applicability
Usage of RFC
3 6.2.3 | Usage of RFC references [V2G-DC-003] 4.1.3.3 | references 4.3.3 | Usage of RFC references
Usage of RFC
4 6.2.3 | Usage of RFC references [V2G-DC-004] 4.1.3.3 | references 4.3.3 | Usage of RFC references
5 8.3.1.1.1 | Basic Signaling [V2G-DC-005] 4.1.1 | Message sequences
6 8.3.1.1.1 | Basic Signaling V2G-bCc-006}
7 8.3.1.1.2 | High-Level Communication ({HLC) | [V2G-DC-008]}
Initialization of the Matching Initialization of the matching process
8 8.3.3.2 | process [V2G-DC-014] 9.2 9p
Initialization of the Matching Initialization of the matching process
9 8.3.3.2 | process [V2G-DC-018] 9.2 gp
Initialization of the Matching Initialization of the matching process
10 8.3.3.2 | process [V2G-DC-019] 9.2 9P
Initialization of the Matching Initialization of the matching process
11 8.3.3.2 | process [V2G-DC-020] 9.2 9P
12 | 83.1.4.2.1 | Inter System Protocol (ISP) [V2G-DC-021] 7.2.1 | Inter System Protocol (ISP)
Initialization of the Matching Initialization of the matching process
13 8.3.3.2 | process [V2G-DC-024] 9.2 9P
Discovery of the connected Green Discovery of the connected Green PHY
14 8.3.3.3 | PHY node on EVSE side [V2G-DC-029] 9.3 | node on EVSE side
Discovery of the connected Green Discovery of the connected Green PHY
15 8.3.3.3 | PHY node on EVSE side [V2G-DC:030] 9.3 | node on EVSE side
Discovery of the connected Green Discovery of the connected Green PHY
16 8.3.3.3 | PHY node on EVSE side [V2G-DC-031] 9.3 | node on EVSE side
Discovery of the connected Green Discovery of the connected Green PHY
17 8.3.3.3 | PHY node on EVSE side [V2G-DC-032] 9.3 | node on EVSE side
Discovery of the connected Green Discovery of the connected Green PHY
18 8.3.3.3 | PHY node on EVSE side [V2G-DC-034] 9.3 | node on EVSE side
Discovery of the connected Green Discovery of the connected Green PHY
19 8.3.3.3 | PHY node on EVSE side [V2G-DC-035] 9.3 | node on EVSE side
Discovery of the connected Green Discovery of the connected Green PHY
20 8.3.3.3 | PHY node on EVSE side [V2G-DC-038] 9.3 | node on EVSE side
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DIN
Sections | Description Rgmt 12847/2 J2931/1 12931/4
21 8.3.3.3.2 | MME Content for SLAC [V2G-DC-042] 9.3.2 | MME Content for SLAC
Validation of the Matching EV -
22 8.3.3.4 | EVSE [v2G-BC-043]
Validation of the Matching EV -
23 8.3.3.4 | EVSE [V2G-DC-049]
Validation of the Matching EVY -
24 8.3.3.4 | EVSE v26-BC-051
Validation of the Matching EV -
25 8.3.34 | EVSE V26-BDC-053}
Validation of the Matching EVY -
26 8.3.3.4 | EVSE [v2G-BC-0561
Validation of the Matching EVY -
27 8.3.3.4 | EVSE fv26-bc-058}
28 8.3.3.5.1 | Requirements [V2G-DC-059] 9.3.3.1 | Requirements
29 8.3.3.5.1 | Requirements [V2G-DC-060] 9.3.3.1 | Requirements
30 8.3.3.5.1 | Requirements [V2G-DC-061] 9.3.3.1 | Requirements
31 8.3.3.5.2 | Amplitude Map exchange [V2G-DC-064] 9.3.3.2 | Amplitude Map exchange
32 8.3.3.6 | Leave the Logical Network [V2G-DC-065] 9.3.3.3 | Leave the Logical Network
General drawing for Green PHY
33 8.3.7.2 | injection [V2G-DC-071] 10.2 | General drawing for Green PHY injection
General drawing for Green PHY
34 8.3.7.2 | injection [V2G-DC-072] 10.2 | General drawing for Green PHY injection
General drawing for Green PHY
35 8.3.7.2 | injection [V2G-DC-075] 10.2 | General drawing for Green PHY injection
General drawing for Green PHY
36 8.3.7.2 | injection [V2G-DC-076] 10.2 | General drawing for Green PHY injection
General drawing for Green PHY
37 8.3.7.2 | injection [V2G-DC-077] 10.2 | General drawing for Green PHY injection
General drawing for Green PHY
38 8.3.7.2 | injection [V2G-DC-078] 10.2 | General drawing for Green PHY injection
Signal requirement for Green| PHY Signal requirement for Green PHY
39 8.3.7.3 | injection [V2G-DC-081] 10.3 | injection
40 8.3.7.6.1 | Overview [V2G-BC-088] 10.6.1 | Overview
V2G communication
41 8.4.1 | V2G communication of the E{CC [V2G<DC-096] 7.5 | states
V2G communication
42 8.4.1 | V2G communication of the E{YCC [V2G-DC-097] 7.5 | states
V2G communication
43 8.4.1 | V2G communication of the EVEE [V26-D€-098} 7-5—states
V2G communication
44 8.4.1 | V2G communication of the EVCC [V2G-DC-100] 7.5 | states
V2G communication
45 8.4.1 | V2G communication of the EVCC [V2G-DC-101] 7.5 | states
V2G communication
46 8.4.1 | V2G communication of the EVCC [V2G-DC-102] 7.5 | states
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DIN
Sections | Description Rgmt 12847/2 J2931/1 12931/4
V2G communication
47 8.4.1 | V2G communication of the EVCC [V2G-DC-103] 7.5 | states
V2G communication
48 8.4.1 | V2G communication of the EVCC [V2G-DC-105] 7.5 | states
VZG communication
49 8.4.1 | V2G communication of the E{YCC [V2G-DC-106] 7.5 | states
V2G communication
50 8.4.1 | V2G communication of the E{/CC [V2G-DC-107] 7.5 | states
V2G communication
51 8.4.2 | V2G communication of the SECC [V2G-DC-108] 7.5 | states
V2G commuhieation
52 8.4.2 | V2G communication of the SECC [V2G-DC-109] 7.5 | states
V2G‘Communication
53 8.4.2 | V2G communication of the SECC [V2G-DC-110] 7.5 |rstates
V2G communication
54 8.4.2 | V2G communication of the SECC [V2G-DC-112] 75, states
V2G communication
55 8.4.2 | V2G communication of the SECC [V2G-DC-113] 7.5 | states
V2G communication
56 8.4.2 | V2G communication of the SECC [V2G-DC-115] 7.5 | states
V2G communication
57 8.4.2 | V2G communication of the SECC [V2G-DC-116] 7.5 | states
Applicable RFCs and Limitatipns
58 8.5.2 | and Protocol Parameter Settihgs [V2G-DC-117] 7.6.2
59 8.5.2.1 | IPv6 [V2G-DC-118] 7.6.2.1
60 8.5.2.1 | IPv6 [V2G-DC-119] 7.6.2.1
61 8.5.2.1 | IPv6 [V2G-DC-120] 7.6.2.1
62 8.5.2.1 | IPv6 [V2G-DC-121] 7.6.2.1
63 8.5.2.1 | IPv6 [V2G-DC-122] 7.6.2.1
64 8.5.2.1 | IPv6 [V2G-DC-123] 7.6.2.1
65 8.5.2.1 | IPv6 [V2G-DC-124] 7.6.2.1
66 8.5.2.1 | IPv6 [V2G-DC-125] 7.6.2.1
67 8.5.2.1 | IPv6 [V2G-DC-126] 7.6.2.1
[V2G3-A09- General error handling and timing
126] 9.3.6 | constraints
68 8.5.2.2 | Neighbour Discovery (ND) [V2G-DC-127] 7.6.2.2
[V2G3-A09- General error handling and timing
127] 9.3.6 | constraints
69 8.5.2.2 | Neighbour Discovery (ND) [V2G-DC-128] 7.6.2.2
Internet Control Message Protocol | [V2G-DC-129]
70 8.5.2.3 | (ICMP) 7.6.2.3
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DIN
Sections | Description Rgmt 12847/2 J2931/1 12931/4
Internet Control Message Protocol | [V2G-DC-130]
71 8.5.2.3 | (ICMP) 7.6.2.3
Internet Control Message Protocol | [V2G-DC-133]
72 8.5.2.3 | (ICMP) 7.6.2.3
Stateless auto address
73 8.5.3.2 | configuration (SLAAC) [V2G-DC-134] 7.6.3.2
Stateless auto address
74 8.5.3.2 | configuration (SLAAC) [V2G-DC-135] 7.6.3.2
Stateless auto address
75 8.5.3.2 | configuration (SLAAC) [V2G-DC-136] 7.6.3.2
76 8.5.3.3 | Address selection [V2G-DC-137] 7.6.3.3
77 8.5.5 | SECC discovery [V2G-DC-138] 7.6:5
Applicable RFCs, Limitations|and
78 8.6.1.2 | Protocol Parameter Settings [V2G-DC-139] 7.7.1.2
TCP Performance and Chechsum
Recommendations and
79 8.6.1.3 | Requirements [V2G-DC-146] 7.7.1.3
Applicable RFCs, limitations gnd
80 8.6.2.2 | protocol parameter settings [V2G-DC-148] 7.7.2.2
81 8.7.2 | Supported ports [V2G-DC-149] 7.8.2
82 8.7.2 | Supported ports [V2G-DC-151] 7.8.2
83 8.7.2 | Supported ports [V2G-DC-153] 7.8.2
84 8.7.2 | Supported ports [V2G-DC-154] 7.8.2
85 8.7.2 | Supported ports [V2G-DC-155] 7.8.2
86 8.7.2 | Supported ports [V2G-DC-156] 7.8.2
87 8.7.2 | Supported ports [V2G-DC-157] 7.8.2
88 8.7.2 | Supported ports [V2G-DC-158] 7.8.2
89 8.7.2 | Supported ports [V2G-DC-159] 7.8.2
90 8.7.2 | Supported ports [V2G-DC-160] 7.8.2
91 8.7.3.1 | Structure [V2G-DC-161] 7.8.3.1
92 8.7.3.1 | Structure [V2G-DC-162] 7.83.1
93 8.7.3.1 | Structure [V2G-DC-163] 7.8.3.1
94 8.7.3.1 | Structure [V2G-DC-164] 7.8.3.1
95 8.7.3.1 | Structure [V2G-DC-165] 7.8.3.1
96 8.7.3.1 | Structure [V2G-DC-166] 7.83.1



https://saenorm.com/api/?name=6ad6af9d2dd60c7df04b77a2b10b1e80

SAE INTERNATIONAL

J2931™/4 MAY2023

Page 59 of 78

DIN
Sections | Description Rgmt 12847/2 J2931/1 12931/4

97 8.7.3.2 | Header Processing [V2G-DC-167] 7.8.3.2

98 8.7.3.2 | Header Processing [V2G-DC-168] 7.8.3.2

99 8.7.3.2 | Header Processing pM2G.DC.169] 1832

100 8.7.3.2 | Header Processing [V2G-DC-170] 7.8.3.2

101 8.7.3.2 | Header Processing [V2G-DC-171] 7.8.3.2

102 8.7.3.2 | Header Processing [V2G-DC-172] 7.8.3.2

103 8.7.3.2 | Header Processing [V2G-DC-173] 7.8.3.2

104 8.7.3.2 | Header Processing [V2G-DC-174] 7.8.3.2
EXI Settings for DIN SPEC 7p121

105 8.8.1.3 | Application Messages [V2G-DC-175] 7.9.13
EXI Settings for DIN SPEC 7p121

106 8.8.1.3 | Application Messages [V2G-DC-176] 7.9.1.3
EXI Settings for DIN SPEC 7p121

107 8.8.1.3 | Application Messages [V2G-DC-177] 7.9.1.3
EXI Settings for DIN SPEC 7p121

108 8.8.1.3 | Application Messages [V2G-DC-178] 7.9.1.3
EXI Settings for DIN SPEC 7p121

109 8.8.1.3 | Application Messages [V2G-DC-179] 7.9.1.3

110 8.9.3.1 | General Information [V2G-DC-180] 7.7.3.1

111 8.9.3.3.1 | Structure [V2G-DC-181] 7.7.3.3.1

112 8.9.3.3.1 | Structure [V2G-DC-182] 7.7.33.1

113 8.9.3.3.1 | Structure [V2G-DC-183] 7.7.33.1

114 8.9.3.3.1 | Structure [V2G-DC-184] 7.7.33.1

115 8.9.3.3.1 | Structure [V2G-DC+185} 7.733.1

116 8.9.3.3.1 | Structure [V2G<DC186] 7.7.3.3.1

117 8.9.3.3.2 | Header Processing [V2G-DC-187] 7.7.33.2

118 8.9.3.3.2 | Header Processing [V2G-DC-188] 7.7.33.2
SECC Discovery Request

119 8.9.3.4 | Message [V2G-DC-189] 7.7.3.4
SECC Discovery Request

120 8.9.3.4 | Message [V2G-DC-190] 7.7.3.4
SECC Discovery Request

121 8.9.3.4 | Message [V2G-DC-191] 7.7.34
SECC Discovery Request

122 8.9.3.4 | Message [V2G-DC-192] 7.73.4
SECC Discovery Request

123 8.9.3.4 | Message [V2G-DC-193] 7.7.3.4
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SECC Discovery Request

124 8.9.3.4 | Message [V2G-DC-194] 7.7.34
SECC Discovery Request

125 8.9.3.4 | Message [V2G-DC-195] 7.7.34
SECC Discovery Request

126 8.9.3.4 | Message [V2G-DC-196] 7.73.4
SECC Discovery Request

127 8.9.3.4 | Message [V2G-DC-197] 7.7.3.4
SECC Discovery Request

128 8.9.3.4 | Message [V2G-DC-198] 7.7.34
SECC Discovery Response

129 8.9.3.5 | Message [V2G-DC-199] 7.7.35
SECC Discovery Response

130 8.9.3.5 | Message [V2G-DC-200] 7.7.3.5
SECC Discovery Response

131 8.9.3.5 | Message [V2G-DC-201] 7.7.35
SECC Discovery Response

132 8.9.3.5 | Message [V2G-DC-202] 7.7.3.5
SECC Discovery Response

133 8.9.3.5 | Message [V2G-DC-204] 7.73.5
SECC Discovery Response

134 8.9.3.5 | Message [V2G-DC-205] 7.7.3.5
SECC Discovery Response

135 8.9.3.5 | Message [V2G-DC-206] 7.7.3.5
SECC Discovery Response

136 8.9.3.5 | Message [V2G-DC-207] 7.7.35
SECC Discovery Response

137 8.9.3.5 | Message [V2G-DC-208] 7.7.3.5
SECC Discovery Response

138 8.9.3.5 | Message [V2G-DC-209] 7.7.35
SECC Discovery Response

139 8.9.3.5 | Message [V2G-DC-210] 7.7.3.5
SECC Discovery Response

140 8.9.3.5 | Message [V2G-DC-211] 7.7.35

141 8.9.3.6 | Timing and Error Handling [V2G-DC-212] 7.7.3.6

142 8.9.3.6 | Timing and Error Handling [V2G-DC<213] 7.7.3.6

143 8.9.3.6 | Timing and Error Handling [V2G<DE€-214] 7.7.3.6

144 8.9.3.6 | Timing and Error Handling [V2G<DC-215] 7.7.3.6

145 8.9.3.6 | Timing and Error Handling [V2G-DC-216] 7.7.3.6

146 8.9.3.7 | SECC Discovery service prin_pitives [V2G-DC-217] 7.7.3.7

147 8.9.3.7 | SECC Discovery service primitives | [V2G-DC-218] 7.73.7
Handshake Request-Response Handshake Request-

148 9.2.1 | Message Pair [V2G-DC-219] 6.2.1 | Response Message Pair
Handshake Request-Response Handshake Request-

149 9.2.1 | Message Pair [V2G-DC-220] 6.2.1 | Response Message Pair
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Handshake Request-Response Handshake Request-
150 9.2.1 | Message Pair [V2G-DC-221] 6.2.1 | Response Message Pair
Handshake Request-Response Handshake Request-
151 9.2.1 | Message Pair [V2G-DC-222] 6.2.1 | Response Message Pair
Handshake Request-Responge Handshake Request-
152 9.2.1 | Message Pair [V2G-DC-223] 6.2.1 | Response Message Pair
Handshake Request-Responke Handshake Request-
153 9.2.1 | Message Pair [V2G-DC-224] 6.2.1 | Response Message Pair
Handshake Request-Responge Handshake Request-
154 9.2.1 | Message Pair [V2G-DC-225] 6.2.1 | Response Message Pair
Handshake Request-Responke Handshake Request-
155 9.2.1 | Message Pair [V2G-DC-226] 6.2.1 | Response Message Pair
Handshake Request-Responge Handshake Request-
156 9.2.1 | Message Pair [V2G-DC-227] 6.2.1 | Response Message Pair
Handshake Request-Responke Handshake Request-
157 9.2.1 | Message Pair [V2G-DC-228] 6.2.1 | Response Message Rair
Handshake Request-Responge Handshake Request-
158 9.2.1 | Message Pair [V2G-DC-229] 6.2.1 | Response Message Pair
Messagedefinition
supportedAppProtocolR
Message definition eq and
supportedAppProtocolReq and supportedAppProtocolR
159 9.2.2 | supportedAppProtocolRes [V2G-DC-230] 6.2.2 J'€s
Message definition
supportedAppProtocolR
Message definition eq and
supportedAppProtocolReq and supportedAppProtocolR
160 9.2.2 | supportedAppProtocolRes [V2G-DC-231] 6.2.2 | es
Semantics description
Semantics description supportedAppProtocol
161 9.2.2.1 | supportedAppProtocol messgges [V2G-DC-233] 6.2.2.1 | messages
162 9.3.2 | Message definition [V2G-DC-234] 6.3.2 | Message definition
163 9.3.2 | Message definition [V2G-DC-235] 6.3.2 | Message definition
Message Header
164 9.3.3 | Message Header Definition [V2G-DC-236] 6.3.3 | Definition
165 9.3.4 | Message Body Definition [V2G-DC-237] 6.3.4 | Message Body Definition
166 9.4.1.2.1 | Session Setup Handling [V2G-DC-238] 6.4.1.2.1 | Session Setup Handling
167 9.4.1.2.1 | Session Setup Handling [V2G-DC-239] 6.4.1.2.1 | Session Setup Handling
168 9.4.1.2.1 | Session Setup Handling [V2G-DC-241] 6.4.1.2.1 | Session Setup Handling
169 9.4.1.2.2 | Session Setup Request [V2G-DC-243] 6.4.1.2.2 | Session Setup Request
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170 9.4.1.2.2 | Session Setup Request [V2G-DC-244] 6.4.1.2.2 | Session Setup Request
Session Setup
171 9.4.1.2.3 | Session Setup Response [V2G-DC-245] 6.4.1.2.3 | Response
Session Setup
172 9.4.1.2.3 | Session Setup Response [V2G-DC-246] 6.4.1.2.3 | Response
EVSE ID
4.2.40 | Session Setup
173 9.4.1.2.3 | Session Setup Response [V2G-DC-247] 6.4.1.2.3 | Response
Service Discovery
174 9.4.1.3.2 | Service Discovery Request [V2G-DC-248] 6.4.1.3.2 | Request
Service Discovery
175 9.4.1.3.2 | Service Discovery Request [V2G-DC-249] 6.4.1.3.2 | Request
Service Discovery
176 9.4.1.3.3 | Service Discovery Response [V2G-DC-250] 6.4.1.3.3 | Response
Service Discovery
177 9.4.1.3.3 | Service Discovery Response| [V2G-DC-251] 6.4.1.3.3 | Response
Service and Payment Selectipn Service and Payment
178 9.4.1.4.1 | Handling [V2G-DC-252] 6.4.1.4.1 | Selection Handling
Service Payment
Selection Request
Service and Payment Selectipn 4.2.95 | Service and Payment
179 9.4.1.4.2 | Request [V2G-DC-253] 6.4.1.4.2 | Selection Request.
Service and Payment Selectipn Service and Paynjent
180 9.4.1.4.2 | Request [V2G-DC-254] 6.4.1.4.2 | Selection Request
Service and Payment Selectipn Service and Payment
181 9.4.1.4.3 | Response [V2G-DC-255] 6.4.1.4.3 | Selection'Response
Charge Parameter Discovery Charge Parameter
182 9.4.1.6.2 | Request [V2G-DC-256] 6.4.1.6.2 | Discovery Request
Charge Parameter Discovery] Charge Parameter
183 9.4.1.6.2 | Request [V2G-DC-258] 6.4.16.2. Discovery Request
Charge Parameter Discovery Charge Parameter
184 9.4.1.6.2 | Request [V2G-DC-259] 6.4.1.6.2 | Discovery Request
Charge Parameter Discovery Charge Parameter
185 9.4.1.6.3 | Response [V2G-DC-260] 6.4.1.6.3 | Discovery Response
Charge Parameter Discovery Charge Parameter
186 9.4.1.6.3 | Response [V2G-DC-262] 6.4.1.6.3 | Discovery Response
187 9.4.1.7.2 | Power Delivery Request [V2G-DC-263] 6.4.1.7.2 | Power Delivery Request
188 9.4.1.7.2 | Power Delivery Request [V2G-DC-264] 6.4.1.7.2 | Power Delivery Request
Power Delivery
189 9.4.1.7.3 | Power Delivery Response [V2G-DC-265] 6.4.1.7.3 | Response
Charging Profile
(ChargingProfile)
4.2.6 | Power Delivery
190 9.4.1.7.3 | Power Delivery Response [V2G-DC-266] 6.4.1.7.3 | Response
Charging Profile
(ChargingProfile)
4.2.6 | Power Delivery
191 9.4.1.7.3 | Power Delivery Response [V2G-DC-267] 6.4.1.7.3 | Response
Power Delivery
192 9.4.1.7.3 | Power Delivery Response [V2G-DC-268] 6.4.1.7.3 | Response
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