INTERNATIONAL ISO
STANDARD 15118-3

First edition
2015-05-15

Road vehicles — Vehicle togrid
communication interface —

Part 3:
Physical and datadink layer
requirements

Véhicules routiers —hiterface de communication entre véRjicule et
réseau électrique —

Partie 3: Exigences relatives a la couche physique et a la coche
liaison de données

-_— Reference number
= N— 1SO 15118-3:2015(E)

©1S0 2015


https://standardsiso.com/api/?name=77f24a6833c36dbc5dbd3bc74ce64bff

ISO 15118-3:2015(E)

COPYRIGHT PROTECTED DOCUMENT

© IS0 2015, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

Www.iso.org

ii © ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=77f24a6833c36dbc5dbd3bc74ce64bff

ISO 15118-3:2015(E)

Contents Page
FOT@WOTM ... ee et 1 e eeeeeeeeeeeeeeeeeeeseereeeee v
L0 00 Yo L0 Lot 5 () ¢ OSSOSO vi
1 SOOI ..k 1
2 L0 @ 4 T 0 AT = = W= 4 L X 1
3 LS IR Y 0 L 0 U2 00 ) o 1
4 _Sy‘m'bﬂh'aud abbreviatedterms— .4
5 (0003 41 7= 410 (0 ) 1 3OO et 5

5.1 Definition of OSI DaSEd SEIVICES. .......oovooeeeeeeeeecesseeseesesseesssseesseseeseesee ke 5

5.2 Requirement structure .-

5.3 Normative references CONVENTION .............v.oocoeeeeeeeeeeeeeeeeeesesseeseeee e Derreeseereseesseseeese s 5

6 SYStemM ArCHITECTUTE. ... g e
6.1 Communication layers overview
6.2 Definition of high-level communication and basic signalling

6.2.1  Basic SIGNalliNg ... e oo

6.2.2  High-level communication ... s
6.3 [dentification reqUITEMENTS. ... a i
6.4 System requirements. ...

6.4.1  OVEIVIEW ...t
6.4.2  EVSE .. &0
6.4.3  EV . @
6.5 Configuration of a low-layer communication module

7 Connection COOTINATION ... g e
7.1 LT 1<) - O S
7.2 OVETIVIBW ..o it
7.3 Plug-in phase.......
7.3.1 EVSEside...
7.3.2 EVside..
7.4 Initialization phase...........
7.5 Loss of commuhnication..
7.5 1  EVSESIAE .o ssssssssssssssssssssssssssssssssssssssssssssssssesssssesssnes
7.5.2 BNV STAC et
7.6  Sleep mode and wake-up ...,
7.6~ - Entering the sleep mode
7027 WaKE-UP...coooiseer e
%.:6.3  During a charge pause.........c..cco..
7.7 PIUG-OUL PRASE.....co s
8 TIMINGS ANA CONSTANES ... e 21
9 Matching EV — EVSE process
9.1 OVETVIEW ...t

9.2 Initialization of matching process
9.3 Discovery of the connected low-layer communication module

9.4  Validation of matching deCiSION ...

9.5 Set-UP 2 10GICAI NEEWOTK ..o

9.6 Leave the 10@ICal NETWOTK ...t

9.7 ETOT RANATIIIEG e
10 EMUC F@QUIT@ITIEIIES ..o 27
11 SEZNAL COUPLIIIG ... 27
12 LAYCT 2 INEETEACES. ... 28

L2.1  OVEIVIEW ..otk 28

© 1S0 2015 - All rights reserved iii


https://standardsiso.com/api/?name=77f24a6833c36dbc5dbd3bc74ce64bff

ISO 15118-3:2015(E)

12.2 Data SAP.. e
12.3  Data link control SAP to layer 3
Annex A (normative) HomePlug Green PHY on control pilot line ... 30
Annex B (informative) IEEE 1901.2 G3-PLC profile on control pilotline...............ccocccocsnn 72

Bibliography

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=77f24a6833c36dbc5dbd3bc74ce64bff

Fo

ISO 15118-3:2015(E)

reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. [SO shall not be held responsible for identifying any or all such patent rights. D¢
ent rights identified during the development of the document will be-in the Introduction
[SO list of patent declarations received (see www.iso.org/patents);
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an explanation on the meaning of ISO specific terms and expressions related to
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committee responsible for this document is ISO/TC 22, Road vehicles, Subcommittee §
munication.

15118 consists of the following parts§)under the general title Road vehicles — Veh
munication interface:

Part 1: General information and use-case definition

Part 2: Network and application protocol requirements
Part 3: Physical layer and’/Data Link Layer requirements
following parts areunder preparation:

Part 4: Netwerk/and application protocol conformance test
Part 5: Rhysical layer and data link layer conformance test

Parpt'6-General information and use-case definition for wireless communication
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Part 7- Network and npplirnﬁnn prnfnrnl rpquir'pmpnfcfnr wireless communication

Part 8: Physical layer and data link layer requirements for wireless communication
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Introduction

The pending energy crisis and the necessity to reduce greenhouse gas emissions has led the vehicle
manufacturers to a very significant effort to reduce the energy consumption of their vehicles. They
are presently developing vehicles partly or completly propelled by electric energy. Thus, vehicles will
reduce the dependency on oil, improve the global energy efficiency, and reduce the total CO; emissions
for road transportation if the electricity is produced from renewable sources. To charge the batteries of
such vehicles, specific charging infrastructure is required.

Much of the standardization work on dimensional and electrical specifications of the charging
infrastrucure and the vehicle interface is already treated in the relevant ISO or [EC groups. Howgver,
the questidn of information transfer between the vehicle and the grid has not been treated sufficiet]tly.

Such comrhunication is beneficial for the optimization of energy resources and energy, production
systems as|vehicles can recharge at the most economic or most energy-efficient instants;

It is also rgquired to develop efficient and convenient payment systems in order tojeover the resulfing
micro-payments. The necessary communication channel might serve in the future‘to contribute to|the
stabilizatign of the electrical grid, as well as to support additional information services requiregl to
operate eldctric vehicles efficiently.

vi © ISO 2015 - All rights reserved
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Scope
5 part of ISO 15118 specifies the requirements of the physical and data link layer-for
EV), termed as EV (electric vehicle) [ISO-1], based on a wired communication’ technol

c signalling, as defined in [IEC-1].

vers the overall information exchange between all actors involved in'the electrical energy
15118 (all parts) is applicable for manually connected conductive'charging.

y “[IEC-1] modes 3 and 4” EVSEs, with a high-level communi€ation module, are covered &
b0 15118.

Normative references

following documents, in whole or in part, are normatively referenced in this docume

rences, the latest edition of the referenceddocument (including any amendments) applig

15118-1:2013, Road vehicles — Vehicle-to grid communication interface — Part 1: General |
use-case definition

15118-2:2014, Road vehicles.— Vehicle to grid communication interface — Part 2: Né
lication protocol requirements

61851-1:2010, Electric.yehicle conductive charging system — Part 1: General requirements

TS 62763:2013, Pilet function through a control pilot circuit using PWM (pulse width mody
ntrol pilot wire

Terms‘and definitions

high-level

munication, directly between battery electric vehicles (BEV) or plug-in hybrid-"electfic vehicles

y and the

d electrical charging installation [Electric Vehicle Supply Equipment (EVSE)['used in addjition to the

 exchange.

y this part

nt and are

spensable for its application. For dated references, only the edition cited applies. F¢r undated

S.

hformation

twork and

lation) and

the‘purposes of this document, the terms and definition in [/ISO-1] and the following applly.

3.1

amplitude map
specifies a transmit power-reduction factor for each subcarrier related to the tone mask

3.2

central coordinator
manager of a HomePlug Green PHY network

3.3

channel access priority
CAP
method to prioritize the channel access

Note 1 to entry: See [HPGP].
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3.4

coexistence
ability of different low-layer communication systems to share the same physical media and to function
simultaneously

3.5

communication media
physical media carrying the low-layer communication signal is given by the cable assembly, which
connects the charging infrastructure and the EV

3.6

communidation node

device equjpped with a low-layer communication modem chip; it characterizes one logical and-phydical
communication device that is attached to a physical media and is capable of sending, receiving, or
forwarding information over a communication channel

3.7

connectioh coordination

entity whi¢h provides the whole functionality for EV to EVSE matching and injtialization, through|the
data link cpntrol SAP, described in Clause 6

Note 1 to enftry: This entity also controls the relationships between the basic signalling and the upper layers

3.8

crosstalk

capacitive pr inductive coupling between two individual electric\circuits, each providing a media fpr a
low-layer gommunication network, in a way that the two networks are influenced by each other

3.9

data link ¢ontrol SAP

service acdess point which defines the interface between the connection coordination module and|the
low-layer gommunication technology for managing-the link status

3.10

DATA SAP

service acc¢ss point that defines the interface between layer 2 and layer 3 for exchange of v2g-related payload
3.11

ETH SAP

Ethernet [I}class SAP support§applications using Ethernet II class packets, including IEEE 802.3 with or
without IEEE 802.2 (LLC), IEEE 802.1H (SNAP) extensions, and/or VLAN tagging

3.12

external ilentification means

EIM

any externpl meatis that enable the user to identify his contract or the car

3.13

initialization

process of interaction between the EV, EVSE, and an external trigger, beginning from plug-in of the cable
assembly until the decision for the charging mode to be applied

Note 1 to entry: This process is used for the charging modes 3 and 4, as described in [IEC-1].

3.14
10 SAP

[0 control path interfaces hardware i/o control (e.g. control pilot duty cycle) and the control pilot wire

Note 1 to entry: This entity provides an 10 SAP, which is defined in Clause 12.

© ISO 2015 - All rights reserved
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3.15

inter system protocol

enables various broadband power line systems to share power line communication resources in time
(time domain multiplex), in frequency (frequency domain multiplex), or both

Note 1 to entry: For more information, refer to [IEEE].

3.16
logical network
set of low-layer communication stations which use the same network key

fungtional assembly behind each socket outlet or each connector,depending on the type of EV fonnection
([IHC-1]), which includes the communication node and the cannéction coordination functiongality

MAL address
unifjue identifier assigned to network interfaces for‘"communication on the data link layer

3.2
maphagement message entry
MME

megsages exchanged between PLC nodé€sor a PLC node and higher layers for control purposgs

3.21
mafching
profess to determine the low-layer communication modules of EV and EVSE, where EV ig physically
conpected to, in a direct way

Note 1 to entry: “Matching” refers to “Association” (use-case A) in ISO 15118-1.

3.2p
norpinal dutyeycle
10 90 to 96 % control pilot duty cycle, according to [IEC-1], generated by the EVSE

3.2
pilgtifunction controller
system that manages the control pilot line on the EVSE side, according to [IEC-1]

3.24

plug and charge

identification mode where the customer just has to plug their vehicle into the EVSE and all aspects of
charging are automatically taken care of with no further intervention from the customer

3.25
QPSK modulation
phase modulation technique that transmits two bits in four modulation states

© IS0 2015 - All rights reserved 3
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3.26

ROBO mode
communication mode which uses QPSK only for carrier modulation within the orthogonal frequency
division multiplexing (OFDM) to achieve higher robustness in transmission

Note 1 to entry: The ROBO mode can be set to three different performance levels: Mini-ROBO, Standard ROBO, and

High-speed
3.27

ROBO.

shared bandwidth
in cases where different systems use the same physical media to transmit data, the data rate for each

system might be limited, depending on the mechanism used to allocate 1t

3.28
signal co
method of

3.29
signal leve
SLAC
protocol to

3.30
tone mask
defines the

3.31

valid duty
duty cycle
4 Symb
ARIB

CAP

CCo
D-LINK
EIM

ERDF

FCC

ling
coupling the signal on the communication media

] attenuation characterization

t(l:ls;('élii 5% or 10 % to 96 %, according to [IEC-1], generated by the EVSE
ols and abbreviated terms

Association of Radio Industries diid Businesses

Channel Access Priority

Central Coordinator

Data Link

External Identification Mean (as defined in ISO 15118-1)

Electricitéet Réseau de France

Federal Communications Commission

HLE

Higher Layers Entities

measure the signal strength of a signal between HomePlug Green.PHY stations

setoftones (or carriers) thatcan be usedinagiven regulatory jurisdiction or given applica

HPGP
ID
[EEE
ISP
ITU

MAC

HomePlug Green PHY

Identification

Institute of Electrical and Electronics Engineers
Intersystem Protocol

International Telecommunication Union

Media Access Control

Fion

© ISO 2015 - All rights reserved
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MME Management Message Entry

PE Protective Earth

PLC Power Line Communication

PnC Plug and Charge (as defined in ISO 15118-1)
QPSK Quadrature Phase Shift Keying

SAP Service Access Point

SE Supply Equipment

SLAC Signal Level Attenuation Characterization

5 |Conventions

5.1 Definition of OSI based services

[1SQ-3] is based on the OSI service conventions (ISO/IEC 10731:1992) for the individual laye}
in this part of ISO 15118.

5.2 Requirement structure

Each individual requirement included in this part of JSO 15118 has a unique code, e.g. [V2G3
reqfiirement text, where

— |“V2G3” represents the [ISO-3] set of standards,

— |“Y” represents the main body (M)/Annexes (Annexes’ letter),
— |“XX” represents the number of the.current clause,

— |“ZZZ” represents the individual requirement number and

— |“requirement text” includes the actual text of the requirement.

EXAMPLE [V2G3-M01-01] This shall be an example requirement.

5.3| Normatiyereferences convention
Each reference to a normative document has the following unique codes assigned:

[IEQ-1] IEC 61851-1

[IEC2H HEE6185+2+
[IEC-22] IEC 61851-22
[IEC-2] IEC 62196-2
[IEC-3] IEC/TS 62763
[1S0-0] [SO 15118-series
[1SO-1] ISO 15118-1
[1S0-2] ISO 15118-2

© ISO 2015 - All rights reserved
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[IS0-3] 10 15118-3

6 System architecture

6.1 Communication layers overview

This part of ISO 15118 is organized along architectural lines, emphasizing the large-scale separation of
the system into two parts: the MAC sublayer of the data link layer and the physical layer. These layers
are intended to correspond closely to the lowest layers of the ISO/IEC model for open systems. Figure 1
shows the felationship of the [IS0-3] To the OS] reterence model.

Vehicle-to-Grid communication

ISO 15118-1
General information and use-case definition

\/\

51 layer 7 [SO 15118-2
pplication Network and application protoeol réquirements

}O

g

b1 layer 6
esentation

b1 layer 5
Session

b1 layer 4
ransport

b1 layer 3 \/\
Network

V2G standardized service primitive interface

OflI layer 2
Pata link

[SO 15118-3
Physical layer and Data link layer requirements

51 layer 1
Physical

an

Figure 1 — Overview of [ISO-0] in the ISO/IEC OSI reference model
[1SO-3] defines requirements applicable to layer 1 and layer 2, including V2G standardized service
primitive interface, according to the OSI layered architecture. Layer 3 to layer 7 is specified in [ISO-2].

Beside the communication related stack on the left and middle of Figure 2, a hardware control path on
the right provides triggering and signalling means for [IEC-1] related signalling.

This part of ISO 15118 is covering both AC and DC use-cases. If not defined differently, requirements
apply for both AC and DC.

6 © IS0 2015 - All rights reserved
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Control pilot
(IEC 61851-1)
Hardware 1/0s

Key

6.2

Thi
Spe

6.2
[V2

Any
sigr
relg
6.2

[V2

| |
Application I Higher layers I
Presentation Data link control SAP
y Data SAP Connection coordination
Session y4 Control SAP
/
Transport / Convergence layer
/// CConvergence MAC SAP
ks / PLC MAC layer
Data Link 7T MAC/PHYSAP O
- PLC Physical layer
Physical 1 Signal coupling
OSI reference Communication media
model layers

=

covered by communication technology specification

Figure 2 — [ISO-3] relationship to the ISO/IEC OSI reference model

Definition of high-level communication and basic signalling

5 part of ISO 15118 describes in the main body, the general requirements to the comn
cific requirements depending on the technology are described in the Annex A.

1 Basic signalling
G3-M06-01] The basic signalling follows [IEC-1]. All timings shall be compliant with th
Annex A.

charging process, no mmatter the presence of high-level communication, uses the bi
alling according to [IEC-1], indicating EV related information through control pilot state
ted information through the duty cycle of the control pilot signal.

2 High-leyel communication

G3-M06<02] The HLC shall be used in addition to the basic signalling in order to enabl

rectional communication and offer additional features.

Thd

sequence of the data exchange within the HLC-based charging session is done in accor

LS o7

nunication.

e [IEC-1],

directional
5 and EVSE

ke a bidi-

Hance with

the

[t can be split into three periods as follows:

NOTE

data link setup;
V2G setup;
V2G charging loop.

The detailed descriptions are given in [ISO-2].

© ISO 2015 - All rights reserved
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[V2G3-M06-03] During the V2G charging loop, the PWM duty cycle shall not change due to dynam-
ically changed grid information. Those dynamically changed grid limitations shall
be provided through the high-level communication messages.

In case basic charging is used as back-up of HLC-C (e.g. when HLC-C has failed), the duty cycle is allowed
to change due to dynamically changed grid information, according [IEC-1] requirements.

6.3 Identification requirements

The initialization phase depends on whether identification “ID from EV” or EIM is required, as described

in [ISO-1], y B2 P3-and D

DZ; 05 atrta o

N1 A
oL LddsCo UL, T

[V2G3-MOp-04] When authorization (payment) is required for charging, the EVSE shall offer.Pn(
(ID from EV) or EIM means.
Any paymgnt included in a package (parking fee, in a flat rate, etc.) is considered as {No ID requifed”

since the e

hergy is paid for by means totally independent of the EVSE.

NOTE1 The need for authentication can be externally triggered.

NOTE 2  The “ID required” covers only the ID for operating purposes and doescnotcover all the identification
linked to the¢ “security” as described in the [ISO-2].

NOTE3  The feature PnCis called “ID from EV”, using the message set of /lSO-2].

NOTE4  Ata publicly accessible EVSE with only “ID from EV”, there might be a fallback solution to allow any EV

to be able td

If the duty
from the E
the charge

6.4 Syst

In the follo
are descril

6.4.1 Ov

This Claus
plug-in of
Is recogniz
charging o

6.4.2 EVSE

charge.

cycle is set to 5 % and PnC is intended to be used, the EVCC may launch an “ID recognit

or not.

Pm requirements

iving subclauses, the abbreviations concerning the control pilot states (eg X1, X2, B1, B2, €
ed in [IEC-3].

erview

e defines the requirements on the triggering of the EVSE and the EV immediately after
he cable assembly It includes the specifications of sequences, when and how the contrad
ed, when todaunch the matching process (at the MAC level), and how to decide to use b
- high-level\éommunication charging.

”

on

V (Use-case D1 and D2 of [ISO-1]). According to‘the EV’s answer, the SECC may decide to allow

tc.),

the
t ID
hsic

6.4.2.1
Each EVSE

ontrol pilot requirements

outlet has its own dedicated pilot function controller.

The trigger and timing relations between basic signallingand HLC connection setup are described in Clause 7.

For implementation and synchronization between [IEC-1] and [ISO-3], please refer to [ISO-2] 8.7.4.

NOTE 1

If a nominal duty cycle is set, it is recommended to keep it as the maximum current capacity of the

charging station and let the high-level communication messages dynamically adjust the available max current.

© ISO 2015 - All rights reserved
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G3-M06-05] In case no communication could be established with a 5 % control pilot duty cycle
(matching process not started), if the EVSE wants to switch to a nominal duty cycle,
then the change from 5 % to a nominal duty cycle shall be done with a specific
sequence B2 or C2 (5 %) -> E or F -> B2 (nominal value) to allow backward compati-
bility. The minimum time at the control pilot state E or F is defined to T_step_EF.

according to its implementation.

[V2

Each EVSE supplier is free to choose between the state E and the state F to make the transition,

G3-M06-06] In case a communication has already been established within 5 % control pilot duty
cycle (“Matched state” reached or matching process ongoing), a change from 5 %

[V2

NOT
[V2

[V2

6.4
Thd
The

assigned to each socket-outlet,‘on'the EVSE side, and the EVCC.

NO'
[V2

to a nominal duty cycle shall be done with a X1 state in the middle (miminpum time

as defined in [IEC-3] Seq 9.2), to signal the EV that the control pilot dutyc
change to a nominal duty cycle.

G3 M06-07] Ifan AC EVSE applies a 5 % control pilot duty cycle, and the EVSE receive
request within TT_EVSE_SLAC _init, the EVSE shall go to state'E or F for T|
shall go back to 5 % duty cycle, and shall reset the TT_EVSE_SLAC_init tiq
before being ready to answer a matching request again. This sequence sh
retried C_sequ_retry times. At the end, without any’reaction, the EVSE sh
state X1.

E3 Inthe X1 control pilot state, a customer can make an EIM-agtion at any time.

G3-M06-08] After positive EIM, if no matching process'is running, the EVSE shall sign
pilot state E/F for T_step_EF, then signal control pilot state X1/X2 (nomin

G3 -M06-09] Ifa control pilot state E/F -> Bx,:Cx; Dx transition is used for triggering re
legacy issues, the state E/F shall be at least T_step_EF.

2.2 Low-layer communication requibements
[1SO-1], Annex A provides examples.for charging infrastructure architectures.

matching process is designed for working between the low-layer communication moc

E1 The complete matching process description is given in Clause 9.

G3-M06-10] In-cdse of charging station enclosures with multiple socket-outlets or atts

ycle will

5 no SLAC
| step_EF,
neout

nll be

all go to

hl control
al).

tries or

ule locally

ched

cdbles and only one low-layer communication module managing the complete sta-

tion, these shall behave as an individual low-layer communication modul
outlet.

e for each

NOTE 2 .It’s highly recommended to build a point to point architecture (one low-layer communicafion module

on HVSE side, and one low-layer communication module per EV).

[V2G3- - € matching process shall be launched by a transition from state A, E, or F to state
Bx, Cx, or Dx.

6.4.3 EV

6.4.3.1 Control pilot requirements

On seeing a nominal duty cycle, the EV may launch the charge at any time.

[V2G3-M06-12] Inthe HLC-C mode, in case of a nominal duty cycle, the vehicle shall deter
maximum charge current, defined by the EVSE, by calculating the minimum of the

following values:

© ISO 2015 - All rights reserved
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maximum charge current given by the control pilot duty cycle;

maximum charge current given by the HLC-C messages.

6.4.3.2 Low-layer communication requirements

[V2G3-M06-13]

[V2G3-M06-14]

Bx, Cx, or Dx.

The EV shall always charge in the HLC-C mode, as soon as V2G charging loop is

The matching process shall be launched by a transition from state A, E, or F to state

Within the

Before the
the basic ¢

In case of A4
if an error

[V2G3-MO

6.5 Conf

If there is 4§
standard t

Coexistend

[V2G3-MO

NOTE £
regulations

7 Conn

7.1 Gen

This Claus
plug-in anc

7.2 Ovel

6-15]

6-16]

Sldl LUL‘[.
V2G charging loop, the EV is not allowed to charge in the basic charging mode.

V2G charging loop and after the V2G communication session, the EV is allowed to charg
narging mode in case of nominal control pilot duty cycle.

|C-charging, an EV should be capable to switch from a HLC-C mode to abasic charging m
bccurs on the high-level communication, even if a HLC-C mode is already launched.

During a matching process, a change in the duty cycle shallnot terminate/interr
the matching process on EV side.

iguration of a low-layer communication module

coexistence issue with the grid, technical decisions‘iticluding application of alternative
echnologies like ISO/IEC 12139-1, should be considétred in that situation: KR.

e mechanisms are not defined in this part of SO 15118.

Each communication node shallprovide a method to exchange authorized frequg
cies to be used, to be in line with frequency restrictions. A communication node
shall respect the spectrum limitation sent by the counterpart node.

A\l EVSEs should be able to update the set of frequencies to be used according to future legislg

pction coordination

bral

e describes the behaviour of the system, at different phases of a charging session, betwe
a plug-ourt.

"view

hde,

Lpt

PLC

b -

tive

N a

Table 1 gives a summary of PnC and/or EIM implementation on EVSEs. Details are given in the following
figures. For example, Seq 1 b), ), and d) means that the branches b), c), and d) apply.
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Table 1 — EIM and/or PnC in EVSEs

Figure no. Description PnC EIM with BC | EIM w/o BC IEC 61851-1
charging
ACEVSE |Figure 3 Seql. Matching not a) b) ) d)
started (start with 5 %)
Figure 4 Seq2. Matching not a) b) ) d)
started (start with X1)
Figure 5 Seq3. Matching a) b) c) -
started (start with 5 %)
Figure 6 Seq4. Matching a) b) c) -
started (start with X1)
Figure 7 Seq5. EIM before - b) ) d)
plug-in
DQEVSE |Figure 8 Seq6. a) - c) -

The following figures show EVSEs control pilot handling for different scenarios. Re-init means a restart
of the session (without plug-in/out) by control pilot state E transition fe.g/error handling).

Figlire 3 shows an AC EVSE supporting HLC-C with PnC and EIM. Fhe matching process is not started
whé¢n EIM is done. The EVSE applies 5 % control pilot duty cycle after plug-in. Control pilpt state X1
could be applied for a short time until the control pilot oscillatoris switched on. If an EVSE only supports
EIM or PnC, only some branches exist.

Plug-in V2G Setup finished

% X1 orX2 (5%) X2 (5%) @XZ (5 %coxnom.) "Matched state" and authorization OK
*~—————» a) PnC

@ i [T S

Re-init EIM done & matching

process not started

l E/F (0 %) X2 (nom.) X2 (nom.) X2 (5% ornom.) b) EIM w,

[BC )ﬁl HLC-C > BC
T_step_EF V2G Setup finished
X2 (nom.) X2 (5 % or nom.) o) EIM
[ ——VCL
V2G Setup finished
X2 (nom.) X2 (nom.) d) [IEC-1]
refer to IEC 61851-1 Charging
Ed.3,A5
Key
L possible procedure
A% mandatory procedure
HLC-C ) charging controlled by high-level communication

charging controlled by IEC 61851-1

I:> trigger condition

NOTE1 CP state X1 is allowed instead of X2 (nom.) following [[EC-3] (Table 5, X1 state usage).

NOTE 2  Branch d) is for EVs not supporting HLC-C.

Figure 3 — Connection coordination Seq 1: AC EVSE with PnC and EIM and matching process not
started before EIM, 5 % control pilot duty cycle after plug-in
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Figure 4 shows an AC EVSE supporting HLC-C with PnC and EIM. The matching process is not started
when EIM is done. The EVSE applies control pilot state X1 after plug-in. If an EVSE only supports EIM or
PnC, only some branches exist.

Plug-in V2G Setup finished
% X1 (100 %) @XZ (5 % or nom.) "Matched state” and authorization OK ) PnC
L > A n
@ l [HLC-C >
Re-init EIM done & matching
process not started
i E/F (0 %) X2 (nom.) X2 (nom.) X2 (5% ornom.)
— > T » b) EIMw.
I\ J [BC >ﬁ| HLC-C > BC
T_step_EF V2G Setup finished
0,
X2 (nom.) X2 (5 % or nom.) -~ ) EIM
[ HLC-C > w/oBC
V2G Setup finished
Y X2 . .
' X2(pom) X3 (hom) > d) [[EC-1]
refer to IEC 61851-1 [BC > Charging
Ed.3,A5
Key
o> possible procedure
— mandatory procedure
HLC-C charging controlled by high-level communication

BC charging controlled by IEC 61851-%

|::> trigger condition

NOTE 1 P state X1 is allowed ipstead of X2 (nom.) following [IEC-3] (Table 5, X1 state usage).

NOTE 2  Branch d) is for EVs hot supporting HLC-C.

Figure 4 <+ Connection coordination Seq 2: AC EVSE with PnC and EIM and matching process not
started before EIM, control pilot state X1 after plug-in
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Figure 5 shows an AC EVSE supporting HLC-C with PnC and EIM. The matching process is already started
when EIM is done. The EVSE applies 5 % control pilot duty cycle after plug-in. Control pilot state X1
could be applied for a short time until the control pilot oscillator is switched on. If an EVSE only supports
EIM or PnC, only some branches exist.

Plug-in V2G Setup finished
&I X1orX2 (5%) X2 (5%) @XZ (5% or nom.) "Matched state" and authorization OK
P > > > a) PnC
&I l [ HLC-C >
Re-init EIM done & matching —N
process started —
X1 X2 (nom.) X2 (nom.) X2 (5% ornom.)
—_— - T » b) EIM w.
Note: X1 is [BC >ﬁ| HLC-C > o
required .
by TS 62763 V2G Setup finished
Q,
X2 (nom.) X2 (5% or nom.) . o fiM
[HTC-C > /o BC

V2GSetup finished

Key
o —» possible procedure
— mandatory procedure
[HLc-C >  charging controlled by high-level communication

charging controlled by IEC 61851-1

|:> trigger condition

NOTE CP state X1 is allowed instead of X2 (nom.) following [IEC-3] (Table 5, X1 state usage).

Fijgure 5 — Connection coordination Seq 3: AC EVSE with PnC and EIM and matching|process
started before EIM, 5 % control pilot duty cycle after plug-in
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Figure 6 shows an AC EVSE supporting HLC-C with PnC and EIM. The matching process is already started
when EIM is done. The EVSE applies control pilot state X1 after plug-in. If an EVSE only supports EIM or
PnC, only some branches exist.

Plug-in V2G Setup finished
% X1 (100 %) @XZ (5 % or nom.) "Matched state" and authorization OK ) Pc
- > a) Pn
@ l [HLC-C >
Re-init EIM done & matching
process started |
i X2 . X2 ) X2(5% :
(nom.) - (nom.) (5 % or nom.) - b) I
[BC >ﬁ| HLC-C > Bd
V2G Setup finished
0,
X2 (nom.) X2 (5 % or nomy) ~ O EIM
[ HLC-C > w/oBC

V2G Setup finish€d

Key
o——» possible procedure
— mandatory procedure
HLC-C | charging controlled by high-level communication
BC charging controlled by IEC 61851-1
I::> trigger condition
NOTE P state X1 is allowed instead of X2\(nbom.) following [IEC-3] (Table 5, X1 state usage).

Figure § — Connection coordination Seq 4: AC EVSE with PnC and EIM and matching process
started before EIM, control pilot state X1 after plug-in
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Figure 7 shows an AC EVSE supporting HLC-C with PnC and EIM. EIM is done before plug-in.

Plug-in
A @ A % X2 (nom)
*————— > o————— -
Re-init
X2 (nom.) _ X2 (nom.) X2 (5% ornom.) o ) EIM .
[ BC >ﬁ| HLC-C >~ |BC
V2G Setup finished
X2 (nom.) X2 (5% or nom) o o EIM
[ HLC-C > |w/oBC
V2G Setup finished
\J . .
X2 (nom.) X2 (nom.) w d) [IEC-1]
refer to IEC 61851-1 [BC > Charging
Ed.3,A5
Key
o——» possible procedure
— mandatory procedure
HLC-C

charging controlled by high-level communication

charging controlled by IEC 61851-1

I::> trigger condition

NOTE CP state X1 is allowegd-instead of X2 (nom.) following [IEC-3] (Table 5, X1 state usage).

Figure 7 — Connection coordination Seq 5: AC EVSE with EIM, EIM before plug-in, control pilot

state X2 after plug-in

© ISO 2015 - All rights reserved
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Figure 8 shows a DC EVSE supporting HLC-C with PnC and EIM. First branch shows a PnC case. Second
branch shows a case where EIM is done after plug-in. Third branch shows a case where EIM is done
before plug-in.

Plug-in

% X1 orX2 (5%) X2 (5%)
——

o Y > » a) PnC
2 T 7] e >
Re-init V2G Setup started V2G Setup finished
Plugtin ﬁ
%] X1 orX2 (5 %) X2 (5%)
il - - > c) BIM
&] ﬁ ﬁ| HLC-C >
Re-ihit V2G Setup started V2G Setup finished
EIM
Plug-in
X1ofX2(5%) XlorX2(5 0/&I XlorX2(5%) X2 (5%)
oe——f———— > &6 —————— -0 ——— R > ¢) EIM
@ ﬁ ﬁ| HLC-C >
Re-init V2G Setup started  V2G Setup finished
Key
o> possible procedure
— mandatory procedure
HLC-C |

charging controlled by high-level commusication

Figure 8 — Connection coofdination Seq 6: DC EVSE with PnC and EIM

Figure 9 Shpws AC EVSE control pilot timeout handling for 5 % control pilot duty cycle. See [V2G3 M06-p7].

Plug-in Timeout Timeout Timeout

Qj X2 (5 %) @ EZE (0 %) X2 (5 %) @ E/F (0 %) X2 (5 %) @ E/F (0 %) X1
o P> 06— P> 0— P 0— P O— P O— P
&]W—/ e e e

Re-ihit TT_EVSE_ T_step_EF TT_EVSE_ T_step_EF TT_EVSE_ T_step_EF
SLAE-init SLAC_init SLAC_init

Figure 9 — Connection coordination Seq 7: AC EVSE timeout handling for 5 % control pilot duty
cycle
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Table 2 shows the options for EVs with and without HLC, according to the different control pilot duty
cycle values.

Table 2 — EV behaviour

Duty cycle seen EV w/o HLC EV with HLC
by the EV
B1 no reaction Matching process to be launched
If the EV_Discovering_Status is “EVSE_FOUND”: V2G Setup fin-
ished: wait

If EV_Discovering_Status = EVSE_NOT_FOUND:
no reaction

59 no reaction Matching process to be launched
If the EV_Discovering_Status is “EVSE_FOUND™: V2G Setup fin-
ished: continue with negotiated charge profile

If EV_Discovering_Status = “EVSE_NOT *FOUND”: no r¢action
X2 [nom) BC BCis allowed

In parallel, matching to be lauiched

When EV_Discovering_Status = EVSE_FOUND: HLC cah begin at
any time.

If EV_Discovering Status = EVSE_NOT_FOUND: BC allgwed or no
reaction.

NOTE Noreaction means that the EV may go to sleep, according te the implementation.

7.3| Plug-in phase

Thip phase covers the plug-in up to the beginning of the charge.

7.3{1 EVSE side

[V2G3-M07-01] After successful detection of the plug-in of a cable assembly, the low-layef commu-
nication modutle shall be ready for communication in less than T_conn_max_comm.

NOTE1  Plug-in detection by-EVSE can be done either by proximity pin detection or by closed contfol pilot.

Duijing a plug-in phasis,/AC EVSEs with Type 2 outlet or DC EVSEs with Type 1 connector should only apply
a voltage to the control pilot when the low-layer communication module is ready for comrhunication.
Thip speeds up the’¢communication setup.

[V2G3-M07-02] The EVSE shall only apply 5 % control pilot duty cycle if the low-layer communica-
tion module is ready for communication (receive first SLAC message).

Accprding to the initialization process, an EVSE should be prepared to receive EIM identjfication, if
offered, at any time.

NOTE 2  The EIM sequence is compliant with the use-case A2 from [ISO-1].

7.3.2 EVside

When detecting a nominal duty cycle, the EV can either start charging in the basic charging mode or
wait until the HLC-C mode is established.

7.4 Initialization phase

When the V2G Data link setup is successful and if the PnC identification mode is implemented, further
identification is managed by higher layers as described in [ISO-2] (e.g. ID recognition).

© IS0 2015 - All rights reserved 17
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According to that ID recognition, the EVSE will decide whether to authorize the charge or to not
authorize the charge.

7.5 Loss of communication

This Clause covers the situation where the communication link is lost. A loss of communication after
the establishment of a data link [D-LINK_READY.indication(link established) was already indicated] is
handled by higher layers, by requesting with D-LINK_ERROR.request.

[V2G3-M07-03] Ifadatalink was established and a D-LINK_READY.indication(link established) was

n]rnar’]v indicated to hln‘hnr ]avnrc any detected loss ofthe data link shall cause 7

D- LINK READYmdlcatlon(no hnk) 1nd1cat10n to higher layers.

7.5.1 EVSE side

[V2G3-MO[7-04] With receiving a D-LINK_ERROR.request from HLE in X1 state, the EVSE’s commju-
nication node shall perform a state X1 to state E/F to state X1 orX2'transition.

7.5.1.1 Hrror handling with a Control Pilot duty cycle of 5 %

[V2G3-MO[7-05] With receiving a D-LINK_ERROR.request in X2 state ftom HLE, the EVSE’s comjnu-
nication node shall perform a state X2 to X1 to staté.E/F to state X1 or X2 transj
tion.

[V2G3-MO[7-06]  Within the control pilot state X1, the comniunication node shall leave the logicall
network and change the matching state t@/“Unmatched”.

[V2G3-MO[7-07]  With reaching the state “Unmatched®‘the EVSE shall switch to state E/F.
[V2G3-MO[7-08] The state E/F shall be applied at least T_step_EF.

[V2G3-MO[7-09]  After applying state E/F, the'EVSE shall switch to contol pilot state X1 or X2 as
soon as the EVSE is ready-for incoming matching requests.

7.5.1.2 HBrror handling with nomijrial control pilot duty cycle

[V2G3-MO[7-10]  With receiving-a D-LINK_ERROR.request from HLE, the EVSE’s communication
node shallimplement one of the two following options:

Option A: tp have behavieur-independent of the duty cycle:

[V2G3-MO[7-11] Therequirements of 7.5.1.1 shall be applied to have behaviour independent of th
duty cycle.

()

Option B: rjot.fe.interrupt charging due to a control pilot state change to state E:

[V2G3-M07-12] With receiving a D-LINK_ERROR.request from HLE, the EVSE’s communication
node shall stay in X2 control pilot state, leave the logical network within TP_
match_leave, and change the matching state to “Unmatched” to be ready for a new
matching process.

7.5.2 EVside

If the EV detects a loss of communication, it can either switch to basic charging mode or stop the charge.
While relaunching the matching process, the EV may go on charging in the basic charging mode, if the
EVSE sets a nominal duty cycle.

NOTE The matching process after a loss of communication is exactly the same as during a plug-in phasis.
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7.5.2.1 Error handling with control pilot duty cycle of 5 %

[V2G3-M07-13]

With receiving a D-LINK_ERROR.request from HLE, the EV’s communication node
shall change to Bx state, leave the logical network and change the matching state
to “Unmatched” within TP_match_leave and wait for a new incoming matching
trigger (control pilot X1 or X2 state).

7.5.2.2 Error handling with nominal control pilot duty cycle

[V2G3-M07-14]

With receiving a D-LINK_ERROR.request from HLE, the EV’s communication node

chall irnnlamannt oo Af+hn tvan folloiing antinnc.
StarrHAprefehttott T S tW-O-TOTTO W

Opt
[VZ

Opt

[V2

[V2

[V2

G3-M07-16]

G3-M07-17]

G3-M07-18]

7.6

ion A: to have behaviour independent of the duty cycle:

G3-M07-15]

ion B: not to interrupt charging due to a control pilot state change to state’E:

Sleep mode and wake-up

OTCIT TS UPtIottss

The requirements of 7.5.2.1 shall be applied to have behaviour independent of the
duty cycle.

With receiving a D-LINK_ERROR.request from HLE,the EV’s communicdtion node
shall keep the current state and leave the logical network and change thge matching
state to “unmatched”.

T_conn_resetup after the condition in [V2G3-M07-16] is met; the EV shalll restart
the Matching process.

During the T_conn_resetup waiting;state according to [V2G3-M07-17], the EV shall
be prepared to be forced to restart by an EVSE, which has implemented pption A
according to [V2G3-M07-10].

A sleep mode is used for energy saving:-EV and EVSE can enter a sleep mode after negotiating a pause

through HLC protocol.

On

On
off.
the

the EVSE side, a sleep modéimeans that the oscillator will be off (X1 Control Pilot state]), the +12V
supply of the pilot line will stay on, and the low-layer communication module may be power¢d off.

the EV side, a sleep-mode means state B and the low-layer communication module may He powered
The wake-up mechanisms may also be used after charge session was already terminatgd to allow

counterpart station to reestablish HL.C.

7.6{1 Entering the sleep mode

[VAG3-M07-19] With receiving a D-LINK_PAUSE.request, the EV shall change to control pilot state
Bx. Unpowering the low-layer communication module is optional. The logical net-
WOTK parameter set shall be stored for continuing the data [inK arter the sleeping
phase.

[V2G3-M07-20] With receiving a D-LINK_PAUSE.request, the EVSE shall switch to control pilot

7.6.2 Wake-up

[V2

© ISO 2015 - All rights reserved

G3-M07-21]

state X1 and may switch the low-layer communication module into low-power
mode. The logical network parameter set shall be stored for continuing the data
link after the sleeping phase.

As soon as the lower layers detect a data link after a wake-up, it shall send a
D-LINK_READY.indication(link established) to HLE.
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[V2G3-M07-22] If the EVSE or EV is in “Matched state” and has been woken up from the counter-
part station, the low-layer communication module shall be configured to the last
known logical network parameter set.

[V2G3-M07-23] In case of a wake up trigger from the counterpart station, the low-layer communi-
cation module shall be ready in maximum T_conn_resume after the trigger (B1/
B2, BCB-Toggle).

7.6.2.1 EVSEside

[V2G3-MO[7-23] ToO wake-up the EV, the pilot function controller on EVSE side shall be contigurgd
to the last known parameter set and the oszillator shall perform a B1/B2 trans
tion.

[V2G3-MO[7-25]  As soon as the EVSE is ready to charge and ready to communicate after-a wakequp
from EV, it shall switch to X2 state.

[V2G3-MO[7-26] If the EVSE is in a charge pause, it shall wake up by detecting a"BCB-Toggle and
shall configure the low-layer communication module to thélast known logical
network parameter.

[V2G3-MO[7-27]  Ifthe EVSE does not detect a PLC link after a wake<up for T_conn_max_comm, it
shall reinitiate the connection by applying a staté.E for at least T_step_EF to retyig-
ger the setup of the connection by a matching p¥focess as described in 7.5.

7.6.2.2 HVside

[V2G3-MO[7-28]  In the case the EVSE applies a controlpilot state X1 when the EV resumes from
sleep state, a single BCB-Toggle shall be performed, as defined in 9.4 to wake up
the EVSE.

[V2G3-MO[7-29]  After waking up, the PLC node on EV side shall be configured to the last known
parameter set.

[V2G3-MO[7-30] Ifthe EV is in a charge pause, it shall wake up by detecting a control pilot state B1/
B2 transition and shall configure the communication module to the last known
logical network-parameter.

7.6.3 During a charge pause

[V2G3-MO[7-31] During a sleeping phasis (EV or EVSE side), the EVSE shall not turn off the +12V,
supply in order to keep the pilot line alive.

[V2G3-MO[7-32]~ The EVSE shall not asleep its low-layer communication module, if the control pijot
oscillator is on.

An EV shall wake-up on detecting a transition B1-> B2, according to [IEC-1].

[V2G3-MO07-33] In case of a control pilot state X2-> X1-> X2 transition, the time at X1 is defined in
[IEC-3] seq9.2.

7.7 Plug-out phase

This phase supposes that the customer gave a hint to the system that he wants to unplug.

[V2G3-M07-34] For an unexpected loss of communication, requirement [V2G3-M09-19] shall be
taken into account.
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With a type 1 connector, if the customer pushes S3 but doesn’t plug-out, the system might relaunch the
communication automatically at any time. This doesn’t imply to relaunch the identification, if not needed.

With a type 2 connector, if the customer unlocks but doesn’t plug-out, the system might relaunch the
communication automatically and will relock the connector.

8 Timings and constants

This Clause summarizes all timings used in the main body of this part of ISO 15118.

V Faloa RV FaYo MW | Alll 1 : 4o A | : 1 1l 1 adelaTolal 2
AUIOTVMIUOTU L] AITTUWTIdyTL CULIITITUIIICAUTUIT UTVILTS SIIdIT CULITPIY WILIT 1dUIC J.

Table 3 — Timing and constant values

Parameter Description Min | Typical Max Unit
C_conn_max_match Number of retries of matching 3 nbr
process
C_EV_vald_nb_toggles Number of BCB-Toggles 1 3 nbr
C_EVSE_match_parallel Number of parallel matching 5 nbr
processes to be handled by
EVSE
C_sequ_retry Number of matching retries by 2 2 2 nbr

Control Pilot state E tfansitions

T _conn_init_HLC Minimum B state duration after | 200 ms
astateF, D, or €

T_conn_resume Time after the wake up trigger 6 S
(e.g. BCB<Toggle) until the low-
layer ceammunication module is
ready-for communciation

T_conn_max_comm Time after plug-in until the low- 8 S
layer communication module is
ready for communciation

T_conn_resetup Time to resetup the matching 15 S
process after a loss of commu-
nication
T vald_detect_time Time to detect a variation of the 200 ms
state on EVSE side
TP_EV vald_state_duration Duration of each state B or C 200 400 ms
within the BCB-Toggle
TP_EV_vald_toggle Duration of BCB-Toggle 600 3500 ms
qunov\r‘n
TT_EVSE_vald_toggle Timeout timer for the EVSE to 3500 ms

stop monitoring control pilot for
BCB-Toggle. Value comes from
CM_VALIDATE.REQ

TP_match_leave Maximum time to leave the logi- 1 S
cal network

T_step_EF Time to stay at E/F state 4 S

[V2G3-M08-02] Any successful matching process shall reset all the timeout timers and reset the
retry_counters.
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9 Matching EV — EVSE process

9.1 Overview

A unique matching between the EV and a specific charge coupler of the EVSE is necessary for most of
the use cases. After the matching process, which is defined within this Clause, upper layers are able
to proceed their binding process. Interfaces related to data link status between the layers are defined
in Clause 12. Depending on the communication signal paths, the matching process depends on the
infrastructure topology.

Under sompe—tee carconattions; e-mate gpro g eer-—amigHotts tts:
an additional validation process based on a signalling through the control pilot line can be necessarjy to
confirm thp matching.

Figure 10 |gives a generic overview of the matching process. The full description is given in|the
correspondling annex.
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Entering matching process

Discovery of the connected
communication nodes

< Signal strength measurement >

Signal strength analysis *

Low signal attenuation High signal attenuation
nlu‘uiguuub I Ubuit Uuuhiplc
Y EVSE's, uncertain signal strength)
\ \

Result is Result is Result is
"EVSE_FOUND" "EVSE_POTENTIALLY_FOUND" "EVSE_NOT_FQUND"

{

optional ‘f Declared result is
"EVSE_POTENTIALLY_FOUND"

is O\ optional optional ( Declareq result is
< Declared result is "EVSE NQT FOUND"

"EVSE_FOUND" j‘

< Validation of matching decision ><——

Validation
result?

found
{ nextEVSE >

A

( Remaining unvalidated

EVSE?

¥ | yes

< Setup logical network >

yes

Data link etablished?

/ \ \
Call D-LINK_READY.IND Call D-LINK_READY.IND
(Link etablished) (No link)

A /

@ ®

Exit matching process with success Exit matching process with failure

NOTE Error handling for Matching Process is not shown in this figure. See A.9.8.

Figure 10 — EV point of view
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[CP_
CP_state == E QR

[(Transition from CP state{A or E or F} to
state {B or Cor D}) OR (resetup time
expired after a D-LINK_Error.request)]
/Enter matching procedure

Unmatched

state == A OR

~

[matching procedure exits with

CP_
D-L
OR

/lea

Figure 11 5
in is “Unm
process (sf
strength m

Any transi
indicate a §

Any loss of

9.2 Initi

The first p
the node is|

9.3 Disc

During the

btate == F OR
NK_TERMINATE.REQ

failure for all retries]
/D-LINK_READY.indication

Matching

D-LINK_ERROR.REQ] (no Link)
ve logical network
[matching procedure exitswith success]
/D-LINK_READY.indicatign (link
established)
Matched

Figure 11 — Matching state machine

hows a high-level overview of the matching process. The default state of a PLC node at p

ate “Matching” in Figure 11) which determines the correct EV-EVSE matching by sig
easurement. A successful matching pregess leads to the state “Matched” in Figure 11.

Lion from the state “Matching” triggers a call of the primitive D-LINK_READY.indicatio
uccessful or failed data-link setup!

the control pilot or a requestfrom HLE leads to a reset to state “Unmatched”.

alization of matching process

hase of the matching process is called initialization of matching process. During this ph
configured in‘arder to enhance the matching process.

overy of the connected low-layer communication module

discovery process, the EV determines which EVSE is directly connected to its cable assen

Jug-

htched”. A control pilot state change from.state A, E or F to B, C or D triggers the matching

rnal

N to

ase,

bly.

The methodisbased onameasurementofthe signal strength. The EVwill discover allthe communica

tion

nodes in range, measure, and compare signal strengths and will choose the communication nodes. See
the corresponding annexes for more details.

[V2G3-M09-01]

NOTE 1

lel to be able to serve multiple matching processes in case of crosstalk.

coming from direct and also crosstalked PLC signals.

[V2G3-M09-02]

24

of measurement based on the signal strength.

The EVSE shall be able to handle at least C_EVSE_match_parallel processes in paral-

In case multiple EVs plug in at the same time, an EVSE has to handle multiple matching processes

All [ISO-3] communication nodes in the network shall be compliant with a method
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[V2G3-M09-03] Only EV communication nodes shall send requests based on this signal strength
method.

[V2G3-M09-04] Only EVSE communication nodes shall answer to the requests based on this signal
strength measurement.

[V2G3-M09-05] The signal strength measurement shall be concluded by the following:
— EVSE_FOUND: signal strength measurement confirms the physical matching;
— EVSE POTENTIALLY FOUND: signal strength measurement does not give a
distinct physical matching, validation might be required;
— EVSE_NOT_FOUND: signal strength measurement confirms thiatno physical
matching exists.

NOTE 2  Theexactusage ofthe terms “EVSE_FOUND”, “EVSE_POTENTIALLY_FOUNB”,and “EVSE_NPT_FOUND”

are |n the corresponding annexes.

Accprding to the use-cases, each EVCC may consider the status “EVSE_POTENTIALLY_FOUND” as

“EVISE_FOUND” or “EVSE_NOT_FOUND”".

Accprding to the use-cases, each EVCC may consider the status “EVSE_FOUND” or “EVSE_POTENTIALLY_

FOUND” as only “EVSE_POTENTIALLY_FOUND”".

If the EV status is “EVSE_FOUND?”, the validation process iswoptional.

9.4 Validation of matching decision

Thevalidation of matching decision is a method o validate the signal strength measurement through an

addjitional independent path, based on the hardwired control pilot line.

If a
layg
mat

NOTI

Aftq
EVS
the
Swi
the

Acc

validation of matching decision is féquired to confirm that the EV is connected to thq
r communication module, the follewing requirements are considered as mandatory if v
ching is supported.

E To support a BCB-Toggle for Wake-up is mandatory on EVSE side.

br the signal strength-mi€asurement, the EV can decide on the basis of the results to 1
E for an additionakvalidation process. As soon as the EVSE is ready to detect the contrd
EV sends a random timer value TP_EV_vald_toggle to the EVSE. After sending the mess
Lches the contfol pilot state in the sequence B-C-B. This switching sequence is called BC
following.

prding.to.the EVSE architecture, the EVSE can answer to the request by the following cer

“Not Required” state: This is just a recommendation from the EVSE, the EV decides eith

right low-
\lidation of

equest the
1 pilot line,
hge, the EV
B-Toggle in

fain states.

b1 to follow

the EVSE recommendation and to ckip the validation process or ta continue the pro

ess and to

perform the validation process.

“Failure” state: This is an indication from the EVSE that it does not support the validation process.
The EV decides to either terminate the matching process with the current EVSE and go on with the

next EVSE or to skip the validation process with the current EVSE.

— “Ready” state: This is an indication from the EVSE that it does support the validation process and is
ready to continue the validation process.

In case of a performed validation process, the EV performs multiple BCB-Toggles during the time TP_EV_
vald_toggle. The number of BCB-Toggles (C_EV_vald_nb_toggles) is chosen randomly in the available time.

At the end of the timer, the EVSE sends a frame with the number of BCB-Toggles seen on the Control Pilot
line and waits for the decision value.
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If supported, and in order to perform the validation process, EVs and EVSEs have to implement a method
to validate the EV-EVSE connection based on the signal sequence “EV signal to the EVSE” defined in

[IEC-1], Annex A.

inital
B-state 1st toggle 2nd toggle

CPstateC

. ‘!HHW Hﬂﬂ?ﬂ(ﬁs

[V2G3-M0P-06]

A ARt

»

<
i TPEVvad. i, TP_EV_vald_
TP EVvald : Stateduration ™ Tp EV vald state_duration TP_EV vald_

state_duration state_duration state_duration

A

A

TP_EV_vald_toggle

In accordance with [IEC-1], the EV shall support the sequence of “BCB-Toggle”
defined in Figure 12.

Figure 12 — Example of BCB-Toggle sequence with C_EV_vald:\nb_toggles = 2 and active oscillgtor

[V2G3-M0P-07]

[V2G3-M0P-08]

[V2G3-M0P-09]

If the EV status is “EVSE_POTENTIALLY FOUND”, the EV shall start the validation
process. According to the grid architecture, the EVSE can inform the EV that it {s
allowed to abort the validation process. In such a case, the EV has the option to
skip the validation process.

According to its implementation, the EVSE can inform the EV that it does not sup-
port the validation proeess. The EV decides to either terminate the matching prjo-
cess with the current EVSE and go on with the next EVSE or to skip the validatipn
process with thecurrent EVSE.

Since the communication node on EV side concludes the signal strength measute-
ment, theleemmunication node on EV side shall also conclude this mechanism.
This methiod shall be concluded by

—<XEVSE_FOUND

~ EVSE_NOT_FOUND.

NOTE At-this stage, the validation is physically performed with the control pilot line. The “EYSE_

POTENTIALLY-EQIIND” state is not passible

The following requirements only apply in case both the EV and the EVSE support the validation process:

[V2G3-M09-10]

[V2G3-M09-11]

[V2G3-M09-12]

26

The EVSE shall be able to detect a state variation on the control pilot line within
T_vald_detect_time.

The duration of each state during the BCB-Toggle sequence is defined as TP_EV_
vald_state_duration.

Both EV and EVSE shall support a set of messages to exchange the number of
BCB-Toggles, using the messages defined in dedicated annexes.
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G3-M09-13] Inthe case an EVSE receives a validation request while it is still in a validation
process with another EV, it shall give a negative response to incoming requests.

G3-M09-14] The EV shall perform C_EV_vald_nb_toggles BCB-Toggle(s) during the validation
process and shall adjust the TP_EV_vald_toggle in coherence with the number of

BCB-Toggles.

G3-M09-15] The control pilot duty cycle shall not have an impact on the validation process.

Set-up a logical network

Acc
to ¢

[V2

9.6

[V2

[V2

9.7

[V2

NOTI

10
Req

prding to the low-layer communication technology, a logical network might have to be bij
nhance the communication.

G3-M09-16] Assoon as the EV has successfully joined the logical network of the EVSI
entities are in the status “Matched”. The communication nodé-shall infor
through the D-LINK_READY.indication (link established).that HLE’s binc
cess can begin.

Leave the logical network

G3-M09-17] With receiving a D-LINK_TERMINATE.request from HLE, the communic
shall leave the logical network within TP match_leave. All parameters r¢

“Unmatched”.

G3-M09-18] When the low-layer communication module leaves the logical network, i
inform HLE through the D-LINK_READY.indication (no link).

Error handling
G3-M09-19] In the following cases, the communication node shall leave the logical ne
the default value and shall change to the status “Unmatched”.

— Theé state A is detected on EVSE side

—C-The state E is detected on EV side

E Additionalyétrors are defined in the corresponding annexes.

EMC requirements

uirements are defined in [IEC-21] and [IEC-22].

iltin order

K, both
m HLE
ling pro-

htion node
lated

to the current link shall be set to the default value and shall change to thle status

[ shall

twork

within TP_match-leave. All parameters related to the current link shall e set to

Tec

11

hnology related EMC requirements are defined in the corresponding annexes.

Signal coupling

The signal coupling, as well as additional requirements regarding the physical layer, the MAC layer and

the

©IS

interface with the network layer are defined within the corresponding annexes.

02015 - All rights reserved
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12 Layer 2 interfaces

12.1 Overview

This Clause describes the terminology primitives used within this part of [ISO 15118. It is for explanation
and for definition of a unique terminology only. This terminology is implementation independent.

As shown in Figure 2, the definition of the data link layer provides the following two interfaces to
higher layers.

— The data link control SAP provides link status information, error information, control fungtionglity
and is Jocated between the connection coordination and higher layers.

12.2 Datq SAP

The data SAP interfaces higher layer data to a low-layer communication technologies’data link layer.

12.3 Datq link control SAP to layer 3

These prinitives are defined according to [ISO-2].

[V2G3-M1R-01] The D-LINK_READY.indication shall inform higher layers about a change of conj
munication link status. This indication shall be'sent with any change in link stafus.
The values of the D-LINK_READY status are\independent of the states of the con-
trol pilot signal.

Table 4 — D-LINK_READY:indication primitive

Primitive D-LINK_READY.indication
Entity to support EV, EVSE
Parameter name Description
D-LINKSTATUS Status of communication link:
— no link
— link established

The D-LINK_TERMINATEx€quest requests lower layers to terminate the data link.

Table 5 — D-LINK_TERMINATE.request primitive

Primitive D-LINK_TERMINATE.request
Entity to support EV, EVSE

The D-LINK_ERROR.request requests lower layers to terminate the data link and restart the matching
process by a control pilot transition through state E.

Table 6 — D-LINK_ERROR.request primitive

Primitive D-LINK_ERROR.request
Entity to support EVSE

The D-LINK_PAUSE.request requests lower layers to enter a power saving mode. While being in this
mode, the state will be kept to “Matched”.
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Table 7 — D-LINK_PAUSE.request primitive

ISO 15118-3:2015(E)

Primitive

D-LINK_PAUSE.request

Entity to support

EV, EVSE

© ISO 2015 - All rights reserved
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Annex A
(normative)

HomePlug Green PHY on control pilot line

This Annes
requireme

If not speci

A.2 Nor

TTTCTIUIT

describes all requirements for the HomePlug Green PHY Technology on control piletline
hts of this Annex are mandatory.

fically indicated, both generic and technology-dependent requirements are mandatory.

mative references relevant for Annex A

The followling referenced documents are indispensable for the applicatipm\of this Annex. For dz

references
document

IEEE 1901,
Specificatic

HomePlug

A.3 Teri

For the pu
definitions|

A.31
amplitude

specifies a

A.3.2
central co

manager o

A.3.3

only the edition cited applies. For undated references, the latest edition of the referern
[including any amendments) applies.

ns, release version of 2011

[reen PHY Specification

ms and definitions

poses of this document, the following terms and definitions in addition to the terms
given in Clause 3.

map

transmit power-reduction factor for each subcarrier related to the Tone Mask

prdinator

a HomePhug Green PHY network

channel ac

All

ted
ced

Standard for Broadband over Power Line Networks: Medium Access Control and Physical Lqyer

and

fC€Ss priority

CAP

method to prioritize the channel access
Note 1 to entry: See [HPGP].

A.3.4

inter system protocol

enables various Broadband Power Line systems to share power line communication resources in time
(time domain multiplex), in frequency (frequency domain multiplex), or both

Note 1 to entry: For more information, refer to [IEEE].

30
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A.3.5
management message entry
MME

messages exchanged between PLC nodes or a PLC node and higher layers for control purposes

A.3.6
QPSK modulation

phase modulation technique that transmits two bits in four modulation states

A.3|7
ROBO mode

conimunication mode which uses QPSK only for carrier modulation within the orthogonal frequency
division multiplexing (OFDM) to achieve higher robustness in transmission

Note 1 to entry: The ROBO mode can be set to three different performance'levels: Mini-ROB(), Standard
ROBO and high Speed ROBO

A.3{8
signal level attenuation characterization
SLAC

profocol to measure the signal strength of a signal between HomePlug Green PHY stations

A.3[9
tone mask

defines the set of tones (or carriers) that can.used in a given regulatory jurisdiction or given|applica-
tion

A.4 Symbols and abbreviated terms

CAR Channel Access Priority

CCo Central Cdopdinator

HPGP HomePhig Green PHY

ISP [ntersystem Protocol

MME Management Message Entry

PE Protective Earth

PLC Power Line Communication

QPSK Quadrature Phase Shift Keying

SLAC Signal Level Attenuation Characterization

A.5 Conventions applicable for Annex A

All conventions are described in the Clause 5 of this part of ISO 15118 and are used in all annexes.
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In addition to the normative references defined in 5.3, the following references to normative document

are used in this Annex:
[IEEE] IEEE 1901

[HPGP] HomePlug Green PHY Specification

A.6 System architecture

A.6.1 Layers overview

Figure 2 gives an overview of the structure.

As shown In Figure 2, the definition of the data link layer provides two interfaces to higher layers;
ETH SAP apd the data link control SAP.

A.6.1.1 (dommunication media

In this Anngx, the communication mediablock as shownin Figure 2 is the controlpiletline ([IEC-1], Anne

A.6.1.2 Data SAP
The data SAP is the ETH SAP. The ETH SAP is completely covered by thé [HPGP].

Due to the|convergence layer, the data link layer of HomePlug Greéen PHY provides an Ethernet II-c
SAP to higher layers.

This SAP supports applications using Ethernet II-class packets, including [EEE 802.3 with or with
IEEE 802.2 (LLC), IEEE 802.1H (SNAP) extensions, andfor VLAN tagging.

The data lipk control SAP indicates link status and.error information to higher layers and is provide
the connecftion coordination entity.

A.6.1.3 Sjgnal coupling

The signal [coupling interface is described in A.11.

A.6.1.4 MAC/PHY stack

The highlighted entities of Eigure 2 represent the whole HomePlug Green PHY MAC and PHY layer and
covered by|[HPGP]. The‘convergence layer adapts the generic HomePlug Green PHY MAC to an IEEE 8
Ethernet Il}-class interface through the ETH SAP. The control SAP provides a control interface to ac

HomePlug |GreenRHY specific data and configuration for network management, including encrypf

key management; SLAC services, and link status information.

the

ass

out

are

2.3
Fess
on

— -

A.6.1.5 Connection coordination

There are no additional requirements for the technology.

A.6.2 Definition of high-level communication and basic signalling

There are no additional requirements for the technology.

A.6.3 Identification requirements

There are no additional requirements for the technology:.
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4 System requirements

There are no additional requirements for the technology.

A.6

.5 Configuration of a PLC module

This subclause is a summary of some key points of HomePlug Green PHY technology that this part of

ISO

15118 requires.

The physical layer of the HomePlug Green PHY technology is fully described in [HPGP].

A.6

NOT

A.6
[HP
bet
190

[V2

NOT

A.6
In 4

reg
Hor

A.6

5.1 Shared bandwidth mechanisms

E1 Coexistence mechanisms with other HomePlug technologies are addressed in [HPGP}:

5.1.1 ISP

(GP] implements the ISP as a coexistence mechanism. The ISP, defined by /IEEE], allows ¢
veen devices that implement non-interoperable protocols. Using ISP, 1901 access, 19(
1 FFT, LRWBS, and ITU-T G.hn, devices are able to coexist.

G3-A06-01] The low-layer communication module on the EVSE side shall be capable
the zero cross of the AC line cycle to suppert‘coexistence functionality.

E2 Coexistence mechanisms with other technologies, covered by [IEEE], are a requirement in

5.1.2 Coexistence with HomePlug AV technologies

ddition to the coexistence mechanisms with*other HomePlug technologies, there is a

oexistence
1 wavelet,

Fo detect

[HPGP].

specificity

hrding the HomePlug AV technology: In case of coexistence with a fully loaded HomePlug AV, the

hePlug Green PHY may be limited to 7 %n time. This can affect the data rate.

5.2 Functional description

Aftgrthisprocess,thelow-layercomimunicationmoduleis configured toadefined state. This copfiguration

is a|precondition for the matching process and is done latest with entering the matching progess.

[V2G3-A06-02] TheTow-layer communication module on the EV side shall be configuref in order
to-never become the CCo.

[VZ4G3-A06-03] The low-layer communication module on the EVSE side shall be configured in
order to always be the CCo.

For|the configuration of the CCo mode the APCM_SET_CCo.REQ primitive defined in Clause “Qontrol SAP

Service” of'the [HPGP] may be used.

[VLGB AOD6 94} to oyccd TP the ulatuhius PTocess; thetow la_y61 commiteationmoedtde shall be

[V2G3-A06-05]

configured to use CAP3 priority for all frames related to the matching process.

following MMEs:

— CM_SLAC_PARM.REQ;

— CM_START_ATTEN_CHAR.IND;
— CM_MNBC_SOUND.IND;

— CM_ATTEN_CHAR.RSP;

© ISO 2015 - All rights reserved
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— CM_VALIDATE.REQ;

— CM_SLAC_MATCH.REQ.

A.7 Connection coordination

There are no additional requirements for the technology:.

A.8 Timings and constants

This Claus¢ summarizes all timings used in this Annex.

[V2G3-A08-01] All low-layer communciation modules shall comply with Table A.1.

Table A.1 — Timing and constant values

Parameter Description Min | Typical | Max | Unit

C_EV_match_MNBC Number of M-Sounds sent for the 10 nbr
SLAC

C_EV_match_retry Number of retries of the correspond- 2 nbr
ing message within the matching
process

C_EV_match_signalattn_direct Lower threshold for the signal 10 dB
strength measurement

C_EV_match_signalattn_indirect Higher threshold for the signal 20 dB
strength measurement

C_EV _start|atten_char_inds Number of CM_START_ATTEN_CHAR. 3 nbr
INDs sent by thexEV

TP_amp_mgp_exchange Performange(timer for the start of an 100 njs
AMP MAP Exchange

Eitherthe EV or the EVSE shall send
a GMSAMP_MAP.REQ within the
max’'value of this timer after link is
detected in order to trigger an AMP
MAP Exchange.

TP_EV_batdh_msg_interval Interval between two CM_START_ 20 50 nys
ATTEN_CHAR.IND or CM_MNBC_
SOUND.IND messages

TP_EV_matgh_session Performance time for the EV to start 500 njs
validation or SLAC_MATCH after
sending CM_ATTEN_CHAR.RSP

TP_EV_SLAC_iuit Time between p]ng-in (cf:\fp R 10

detected) or wake-up and start of
matching by the EV

TP_EVSE_avg_atten_calc Performance time for the EVSE to 100 ms
calculate the average attenuation pro-
file after reception of all M-SOUNDs
or after TT_EVSE_match_MNBC has
expired

TP_link_ready_notification 0,2 1 S

TP_match_response General performance time for a 100 ms
response to a request
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Parameter

Description

Min

Typical

Max

TP_match_sequence

General performance time for sub-
sequent requests after a response to
previous request has been received

100

TT_

amp_map_exchange

Timeout timer that runs on both EV
and EVSE side after link is detected
If an EV or EVSE does not want to

start an AMP MAP Exchange and no

reauestisreceived by the otherside
1 J

200

within the timeout value of this timer,
then it is to be assumed that no AMP
MAP Exchange will take place and

a D-LINK_READY.indication is to be
sent to the HLE.

TT.

EV_atten_results

Time the EV shall wait for CM_
ATTEN_CHAR.IND messages from
EVSEs. Timer starts with the sending
of the first CM_START_ATTEN_CHAR.
IND

12p0

TT

'|EVSE_match_MNBC

Timeout on the EVSE side that trig-
gers the calculation of the avetage
attenuation profile

600

600

TT,

EVSE_match_session

Maximum time from the.expiration of
TT_EVSE_match_MNBE and the recep-
tion of either CM_VALIDATE.REQ or
CM_SLAC_MATCH.REQ

TT,

EVSE_SLAC_init

Time betweenh.detecting state B and
receiving EM_SLAC_PARM.REQ on the
EVSE side

20

TT]

match_join

Maximum time between CM_SLAC_
MATCH.CNF and link establishment
If there is no link after this timeout
expires, EV retries matching process
and EVSE resets its state machine

TT,

match_response

Time that the EV/EVSE shall wait for a
response from the EVSE/EV

270

TT.

match_sequence

Time that the EVSE/EV shall wait for
arequest from the EV/EVSE

4d0

TT,

matching-repetition

Time duration for repetitions of the
matching process when an error
occurs

10

TT]

matching_rate

Time to wait for a repetition of the

400

Wiote TITatciing process af ter a faited
matching process

A.9 Matching EV - EVSE process

[V2G3-A09-01]
[V2G3-A09-02]

shall be done prior to entering the matching process.

The matching process shall base on the messages defined in [HPGP].

The configuration of the low-layer communciation module as described in A.4.5

Figures A.1and A.2 outlines the complete sequence of the matching process. It shows the sequence to

follow, from the discovery of the other low-layer communciation modules to the start of the nominal
communication.

© ISO 2015 - All rights reserved
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EV Host EV PLC EVSE PLC EVSE Host
node node

CM_SET_KEY.REQ

CM_SET_KEY.CNF

[ [
| |
| [
| |
| |
| |
| |
Wait for | | Wait for
-4 Matching Process | | Matching Process |—-
Start Trigger I I Start Trigger
TP_EV_SLAC_init | | TT_EVSE_SLAC_init
I ] ] I
| | CM_SLAC_PARM.REQ | | !
L | | | R
TT_match_response | | | | TP_match_response
| |  CM_SLAC_PARM.CNF | |
0N 1 [ [ Y
| | | |
TP_match_seqyence | I I | TT.match_sequence
| |
| | CM_START_ATTEN_CHAR.IND | | CM_START_ATTEN_
T i i >~ CHAR.IND received, sfart
TP_EV_bjtch_ | | | | TT_EVSE_match_MNEC
msg_injterval H | CM_START_ATTEN_CHAR.IND | |
b e | T T =1
| | | |
| | CM_START_ATTEN_CHAR.IND | |
TP_EV_bjtch_ 1 | | |
msg_ifterval 1 | CM_MNBC_SOUND.IND ! !
] i | CMATTEN_ i
] | CM_MNBC_SOUND.IND | PROFILEIND |
TP_EV_bdtch_ | | | SNJGMATTEN. |
msg_ifterval | I CM_MNBC_SOUND.IND [ \OPROFILE.IND |
7T _7| i I CM_ATTEN_ i
| | CM_MNBC_SOUND.IND | PROFILEIND |
| | CM_ATTEN_ |
| | CM_MNBC_SOUNB;IND | PROFILEIND |
| I I cmarTen. |
| | cmmnBcsqupanp [ PROFILEIND TT_EVSE_match MNB
T EV | | | | CM_ATTEN_ |
-EV_atfen_results | |  CM_MNBC_SOUND.IND |  PROFILE.IND |
| I [ CM_ATTEN_ |
! | ‘eM mnBC_SOUNDIND [T PROFILEIND ~ |
i i | CM_ATTEN_ 'i
| ¢ CM_MNBC_SOUND.IND | PROFILEIND ’ |
[ | | CMATTEN. |
—
! | CM_MNBC_SOUND.IND [ PROFILEIND |
I I I >
CM_ATTEN_
I I | PROFILEIND I
| | | |
| | | |
| | | |
| | | |
| | | | Timeout, start
I I I {-___ | average calculation
| | | | TP_EVSE_avg_atten_calc
J I CM_ATTEN_CHAR.IND I |L
< ; ; L
TP_match_sequence I | | I TT_match_response
1 | CM_ATTEN_CHARRSP | L
| | | |
TP_EV_match_session L L : i TT_EVSE_match_session

Figure A.1 — Sequence chart of HomePlug Green PHY matching process (part 1)
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| | | |
TP_EV_match_session | | | | TT_EVSE_match_session
AW O Y PN O N
| OPTIONAL | | CM_VALIDATE.REQ | | ;
! T i i F==F |
| TT_match_response | | | | TP_match_response
| | CM_VALIDATE.CNF | | |
. ) A— | 1 1 | N P
: T I I - !
| | | | | '
1 TP_match_sequence I I I I TT_match_sequence |
! ! | CM_VALIDATE.REQ ! ! |
i i BCB Toggle :
TP_EV_vald_toggle BCB Toggle i i Detection TT_EVSE_vald_toggle |
"‘ I i i I § :
TT_match_response | | | | TP_matchprespnse |
| |  CM_VALIDATE.CNF | | .
T | | | |
TP_match_sequence | | | | TT*match_sequfnce H
q q
J | CM_SLAC_MATCH.REQ | L
J—— i i ) o
TT_match_response | | | | TP_match_resp¢nse
| | CM_SLAC_MATCHCNF | |
Y H H [, A
AR | | ™
: | | :
| CM_SET_KEY.REQ | | |
| | |
| |
_match_join oSBT _RET. _match fjoin
TT match ioi CM_SET_KEY.CNF | I I TT match foi
| | | |
| | | |
| | | |
| | | |
J—————————}— ] Link Detected l l Link Detected-—f————— 1+ ————1 -
TT_amp_ I I I I TP_amp_
map_exchange | | | | map_exchgnge
o R
| OPTIONAL | | ,CMZAMP_MAPREQ | | |
HE | | | r | &
=] | TP_match_response | | | | TT_match_resp¢nse | &
gl | I~ CM_AMP_MAPCNF | I | =
g | T | | Y D8
B | | | ! | 2
< | TP_match_sequence I I I I TT_match_sequpnce . T
2 =
1B i | CM_AMP_MAPREQ ! | | x
o U | I Y =]
& TT_match_response | | | | TP_match_resp¢nse | &
| B | CM_AMP_MAPCNF I I :
! -5 I I " |
S5 S R S
nform via nform via
1 OM Inform HLE vi I I InformHLEvia | | 1
D-LINK_READY | | D-LINK_READY
[ | | [
| | | |
v \ v v
Diocuara A D Coaunaoncachasxt AT "Dl ag O DIIV st ol g s cnco (st )
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A.9.1 Signal strength measurement - parameter exchange

A.9.1.1 Functional description

Before the signal strength measurement starts, the EV broadcasts the parameters to be used for the
following signal strength measurement sequence by means of the message CM_SLAC_PARM.REQ. Any
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unmatched EVSE which receives the parameter exchange broadcast sends a response to the EV by means
of the message CM_SLAC_PARM.CNF.

[V2G3-A09-03]

A SLAC request shall only be responded by EVSEs low-layer communciation module
if all the following conditions are fulfilled:

— EVSE is connected to an EV, detected by a valid control pilot;

— EVSE isin “Unmatched” state.

A.9.1.2 Description of involved MMESs

[V2G3-A0

-04]

The MMEs for the parameter exchange shall be used with the following content ind

be sent as Ethernet unicast/broadcast messages as defined.

Table A.2 — Involved MMEs for parameters exchange

M]

Field

Octet
No.

Field
Size

(Octets)

Value

Definition

CM_SLAC_H

Broadcast

ARM.REQ

APPLICATION_TYPE

1

0x00

Fixed value indicating “PEV-
EVSE matching”

SECURITY_TYPE

0x00

Fixed value indicating “N
Security”

o

RunID

2to09

variable

Identifier for a matching
run, randomly chosen by
the EV for each CM_SLA(_
PARM.REQ message and
constant for all following
messages of the same rup

CM_SLAC_}

Unicast

ARM.CNF

M-SOUND_TARGET

0:t0'5

OxFFFFFFFFFFFF

Fixed value indicating thiat
M-Sounds to be sent as Efh-
ernet broadcast

NUM_SOUNDS

C_EV_match_

MNBC

Number of expected
M-Sounds transmitted by
the GP station during the
SLAC process

TimelOut

0x06

Duration TT_EVSE_
match_MNBC while the
EVSE receives incoming
M-SOUNDS aftera CM_
START_ATTEN_CHAR.IND

RESP_TYPE

0x01

Fixed value indicating
“Other GP station”

FORWARDING_STA

9to
14

EV Host MAC
address

The destination of SLAC
results is always the EV
Host

APPLICATION_TYPE

15

0x00

Fixed value indicating “PEV-
EVSE Matching”

SECURITY_TYPE

16

0x00

Fixed value indicating “No
Security”

RunlID

17 to
24

variable

This value shall be the same
as the one sent in the CM_
SLAC_PARM.REQ message
by the EV

38
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A.9.1.3 Timing constrains and error handling

A.9.1.3.1 Sequence chart

TT

TP

A9
[V2
[V2

[V2

[V2

[V2

[V2

1.3.2 EVside
G3-A09-05]
G3-A09-06]

G3-A09-07]

G3-A09-08]

G3-A09-09]

G3-A09:10]

The EV shall send a CM_SLAGSPARM.REQ within TP_EV_SLAC_init time ¥

The start condition of the TP_EV_SLAC_init timer shall be the trigger of t
ing process defined.in 6:4.3.2.

In the SLAC parameéter exchange phase, the EV shall send a CM_SLAC_PA
and wait for the maximum value of TT_match_response for CM_SLAC_PA
from potential EVSEs.

The start'condition of TT_match_response shall be the transmission of G
PARM/REQ.

Ifthe EV receives a CM_SLAC_PARM.CNF with invalid content, it shall be
Content which deviate from the MME definition in Table A.2 is invalid.

EV Host EV PLC EVSE PLC EVSE Host
node node
| | | |
| | | |
| | | |
| | | |
| | | |
1 | | 1
| |
Wait for | | Wait for
—— Matching Process | | Matching Process |-+
Start Trigger I I Start Trigger
['P_EV_SLAC_init | | TT_EVSE_SLAC_init
T | | T
H | CM_SLAC_PARM.REQ | |
[ | | | N
| match_response | | | | TP_match fresponse
| | CM_SLAC_PARM.CNF | |
[ 1 [ [ =
| | | |
match_sequence | | | |
\ \ v v

Figure A.3 — Sequence chart of signal strength measurement — Parameter exchiange

vindow.

he match-

RM.REQ
RM.CNFs

M_SLAC_

ignored.

If no valid CM_SLAC_PARM.CNF arrives at the EV when TT_match_resp
expires, the EV shall retransmit the request and wait again for TT_matc
response. The total number of retries is given by C_EV_match_retry. If C

A.9.1.3.3 EVSE side

[V2G3-A09-11]

[V2G3-A09-12]

[V2G3-A09-13]

EV_
ED.

As long as the TT_EVSE_SLAC_init timer is not expired, the EVSE shall answer to

valid CM_SLAC_PARM.REQs.

The start condition of the timer TT_EVSE_SLAC_init shall be the trigger of the

matching process defined in Clause 6.

If no valid CM_SLAC_PARM.REQ arrives within the Max(TT_EVSE_SLAC_

EVSE shall consider that no SLAC will be performed.

© ISO 2015 - All rights reserved
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[V2G3-A09-14]

[V2G3-A09-15]

[V2G3-A09-16]

If the EVSE receives a CM_SLAC_PARM.REQ with invalid content, the EVSE shall
ignore it and shall not stop the timeout timer TT_EVSE_SLAC_init. Content which
deviate from the MME definition in Table A.2 is invalid.

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

If, during a matching process, the EVSE receives a CM_SLAC_PARM.REQ from the
EV which participates in the on-going matching process, the EVSE shall restart

its state machine and reply to this request because it shall be considered as a new
rateo byt o TY7

A.9.2 Signal strength measurement

A.9.2.1 Functional description

TCTTy Oy cIrCrve

By means ¢f the signal strength measurement, the EV has to determine which cournterpart EVSE nqdes
are availablle and which one is the right one to connect to. Therefore, the EVSE measures the attenuation
of the signal coming from the EV for different groups of frequencies and reports.the signal strength Hack

to the EV. Based on the reports, the EV determines the EVSE which is connected in a direct way.

After the pprameter exchange, the EV starts the signal strength measurement process by sending C |EV_
start_atter]_char_inds times the message CM_START_ATTEN_CHARND followed by C_EV_match_MNBC
number of M-SOUNDS. Based on these M-SOUNDS, all potential EVSEs calculate the signal strength pnd
send back the measurement result by means of the CM_ATTENAGHAR.IND message. Each CM_ATT[EN_

CHAR.IND{is confirmed by the EV by an individual CM_ATTEN,CHAR.RSP.

The signal strength measurement method to be used is the SLAC defined in the [HPGP].

[V2G3-A09-17]

[V2G3-A09-18]

[V2G3-A09-19]

[V2G3-A09-20]

The SLAC implementation‘df-the low-layer communciation module on EV and
EVSE side shall be compliant with the messages defined in [HPGP].

The low-layen®cemmunciation module on EV and EVSE sides shall be compliant]
with the sequence diagram of Figure A.1.

The ATFEN_PROFILE within the message CM_ATTEN_CHAR.IND shall be calcu
lated.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 AttnRx
EVSE as described in A.9.4.1.

The Average_Attenuation used for matching decision shall be calculated by the
arithmetic mean of all groups in the CM_ATTEN_CHAR.IND message. To take

[V2G3-A09-21]

40

Imptementation Specifics o accoumnt, a Welghted average may be Used. vwWhen
using a weighted average, the sum of the weights of all groups shall be one.

According to the result of the SLAC process, the low-layer communciation module
on the EV side shall send its decision using the following relevant message after
the CM_ATTEN_CHAR.IND message:

— if EV_Discovering_Status = EVSE_FOUND, the low-layer communciation
module shall inform the corresponding EVSE by continuing the message flow as
described in A.7.4;
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— if EV_Discovering_Status = EVSE_POTENTIALLY_FOUND, the low-layer
communciation module shall inform the most probable EVSE by continuing the
message flow as described in A.7.3;

— if EV_Discovering_Status = EVSE_NOT_FOUND, the matching process shall be
considered as FAILED.

[V2G3-A09-22] Based on the signal attenuation read by the “CM_ATTEN_CHAR.IND” message, the
EV_Discovery_Status shall be set according to Table A.3.

Table A-3— EV_Discovering_Status defimitiom ]
Status Average_Attenuation Description
From To
EV§E_FOUND - C_EV_match_signal- |The EVSE is’identified vithout
attn_direct any deubt
EVS§E_POTENTIALLY_ | C_EV_match_signalattn_ | C_EV_match_signalattn_|One or several EVSEs are identi-
FOUND direct indirect fied. The next step of the match-

ihg process will allow dleciding
if the most probable candidate is
the connected EVSE.

EV$E_NOT_FOUND C_EV_match_signalattn_ - No direct connected EYSE is
indirect found

A.9]2.2 Description of involved MMEs

[V2G3-A09-23] For the SLAC process, the lowslayer communciation module shall use thq set of
MMESs defined in Figure A:1"The parameters to be used within the MMEg are
defined in Table A.4.

[V2G3-A09-24]  The Ethernet Destifiation MAC address field shall be filled either as Brogdcast or
Unicast, as defined in Table A.4.

Table'A.4 — MMEs parameters definition for SLAC

MME Field Octet | Field size Value Definitign
no. (Octets)
CM|START_ATTEN.. APPLICATION_ 0 1 0x00 Fixed value indicat{ng “PEV-
CHAR.IND TYPE EVSE Matching”
bropdcast SECURITY_TYPE 1 1 0x00 Fixed value indicating “No
Security”
NUM_SOUNDS 2 1 C_EV_match_ |Number of M-Soundls trans-
MNBC mitted by the GP stption
dul ius t}u: SHEAE process
Time_Out 3 1 TT_EVSE_ Mazx. time window within the
match_MNBC |M-Sounds are sent
RESP_TYPE 4 1 0x01 Fixed value indicating “other
Green PHY station”
FORWARDING_ 5to 10 6 EV Host MAC |The destination of SLAC
STA address results is always the EV Host
RunID 11 to 8 variable This value shall be the same as
18 the one sent in the CM_SLAC_
PARM.REQ message by the EV
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Table A.4 (continued)
MME Field Octet | Field size Value Definition
no. (Octets)
CM_MNBC_SOUND.IND |APPLICATION_ 0 1 0x00 Fixed value indicating “PEV-
TYPE EVSE Matching”
broadcast

SECURITY_TYPE 1 1 0x00 Fixed value indicating “No
Security”

SenderID 2to 18 17 0x00 -

Cnt 19 1 variable Countdown counter for num-
ber of sounds remainingafter
the certain message

RunID 20 to 8 - This value shall be the samgp as

27 the one sent inthe-CM_SLALC_
PARM.REQ message by the|EV
RSVD 28 to 8 0x00 reserved
35
Rnd 36 to 16 variable Rafndom value
51
CM_ATTEN_CHAR.IND |APPLICATION_ 0 1 0x00 Fixed value indicating “PEV-
. TYPE EVSE matching”
unicast

SECURITY_TYPE 1 1 0x00 Fixed value indicating “No
Security”

SOURCE_ 2to7 6 MAC address |MAC address of the EV Host

ADDRESS of the EV Host |which initiates the SLAC
process

RunID 8to 15 8 variable This value shall be the samg as
the one sent in the CM_SLA[L_
PARM.REQ message by the|[EV

SOURCE_ID 16 t0 17 0x00 -

32
RESP_ID 33 to 17 0x00 -
49

NumSounds 50 1 variable Number of M-Sounds used for
generation of the ATTEN_PRO-
FILE

ATTEN_PROFILE 51 to 59 Attenuation |Signal level attenuation

109 value (Field format in Table
"ATTEN_PROFILE” of [HPGF])
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Table A.4 (continued)
MME Field Octet | Field size Value Definition
no. (Octets)
CM_ATTEN_CHAR.RSP |APPLICATION_ 0 1 0x00 Fixed value indicating “PEV-
. TYPE EVSE Matching”
Unicast
SECURITY_TYPE 1 1 0x00 Fixed value indicating “No
Security”
SOURCE_ 2to7 6 MAC address |MAC address of the EV which
ADDRESS of the EV Host |initiates the SLAC process
RunID 8to 15 8 variable This value shall be,the same as
the one sent in.the CM_SLAC_
PARM.REQ messagg by the EV
SOURCE_ID 16 to 17 0x00 -
32
RESP_ID 33 to 17 0x00 -
49
Result 50 1 0x00 Fixed value of 0x00indicates a
successful SLAC pr¢cess
CM]ATTEN_PROFILE. |[PEV MAC 0Oto5 6 MAC address |MAC address of EV[Host
INO of’the EV Host
NumGroups 6 1 0x3A Number of OFDM carrier
groups used for the SLAC sig-
nal characterizatioh.
RSVD 1 0x00 reserved
AAGI[1] 1 Attenuation |Average Attenuatiop of Group
value 1
AAG[58] 65 1 Attenuation |Average Attenuatiop of Group
value 58
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A.9.2.3 Timing constraints and error handling

A.9.2.3.1 Sequence chart

art

3]

EV Host EV PLC EVSE PLC EVSE Host
node node
[ [ [ [
| | | |
I I I I
| | | |
| | | |
| | | |
| | | |
o e | CM_SLAC_PARM.CNF | L
| | | |
TP_match_sequence I I I I TT_match’sequence
|
Jl CM_START_ATTEN_CHAR.IND I L CM(START_ATTEN_
] _————— i > — — I, CHAR.IND received, sf
TP_EV_bgtch_ | I | | TT_EVSE_match_MNH
msg_ingterval | | CM_START_ATTEN_CHAR.IND | |
A | i | =l
J' | CM_START_ATTEN_CHAR.IND I ‘I
TP_EV_bgtch_ 1 I | o
msg_infterval | | CM_MNBC_SOUND.IND | |
1 i [ CM_ATPEN_ |
J | CM_MNBC_SOUND.IND [ PROEM:EIND ’ !
TP_EV_bdtch_ j| | | CNDAFTEN_ 'i
msg_infterval ] | CM_MNBC_SOUND.IND | PROFILE.IND |
YOO T i lQaHEM_ATTEN. |
! | CM_MNBC_SOUND.IND [ PROFILEIND |
i | i CM_ATTEN_ i
| |  CM_MNBC_SOUND.IND | PROFILEIND |
| I CM_ATTEN_ _ _|
| I CM_MNBC_SOUND:ND [ PROFILEIND | TT_EVSE_match_MNB(
! | I CM_ATTEN d
| _ _
TT_EV_atfen_results ! | CM_MNBE.SOUND.IND PROFILEIND " |
i | I CM_ATTEN_ |
| ! CMMNBC_SOUND.IND |  PROFILEIND ’ |
[ i | CM_ATTEN_ |
! | * .CM_MNBC_SOUND.IND [ PROFILEIND g !
I T =1
| | CM_ATTEN_ |
| OM_MNBC_SOUND.IND | PROFILEIND ’ |
| | | |
| I | |
| I | |
I | I L__Y | Timeout, start,
| | | | average calculation
|
I | I I TP_EVSE_avg_atten_ca
| ! CM_ATTEN_CHAR.IND | |
T i I Y
TP_match_sequence | | | | TT_match_response
B | CM_ATTEN_CHARRSP ! I
s . H I g i
| I | |
TP_EV_mat¢h_session | ! | | TT_EVSE_match_sessiq
| OPTIONAL ! | CM_VALIDATE.REQ ! I |
: . | oL .
| I | | '
! | | | | |
| | I | | :
, | I | | |
: \ \ \ f ;
| |
Key

é message does not reach its destination
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Figure A.4 — Sequence chart of signal strength measurement
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A.9.2.3.2 EVside

[V2G3-A09-25]

[V2G3-A09-26]

[V2G3-A09-27]

ISO 15118-3:2015(E)

With receiving a CM_SLAC_PARM.CNF, the EV shall start the timer TP_match_
sequence. When the TP_match_sequence timer expires, the EV shall send a
sequence of C_EV_start_atten_char_inds CM_START_ATTEN_CHAR.IND messages.

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

After sending the last message of the CM_START_ATTEN_CHAR.IND message
sequence, the EV shall wait for TP_EV_batch_msg_interval before starting the

[V2

[V2

[V2

[V2

[V2

[V2

[V2

[V2

[V2

G3-A09-28]

G3-A09-29]

G3-A09-30]

G3-A09-31]

G3-A09-32]

G3-A09-33]

G3-A09-34]

G3-A09-35]

G3-A09-36]

CM_MNBC_SOUND.IND message sequence.

Within CM_MNBC_SOUND.IND message sequence, the EV shall transmif the CM_
MNBC_SOUND.IND message C_EV_match_MNBC times. With each'messpge, the
counter field “cnt” shall be decremented.

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

The EV shall start the timeout timer TT_EV_atten results when sending the first
CM_START_ATTEN_CHAR.IND.

While the timer TT_EV_atten_results isfunning, the EV shall process ifjcoming
CM_ATTEN_CHAR.IND messages. If the €CM_ATTEN_CHAR.IND messaggs from

all EVSEs are received, which were.récognized during the parameter efchange,
the EV is allowed to stop the TT_EV_atten_results timer and continue 1&: match-
ing process. To be able to service'also EVSEs which were not received during the
parameter exchange, the EVimay wait for incoming CM_ATTEN_CHAR.IND mes-
sages until the TT_EV_attef’ results timer expires before continuing th¢ matching
process.

If no CM_ATTEN.CHAR.IND is received before TT_EV_atten_results explires, the
matching procéss shall be considered as FAILED.

If a CM_ATTEN_CHAR.IND is received and its origin is an EVSE that had not sent a
CM_SLACJPARM.CNF before, the message shall be processed and not ignored.

If the)TT_EV_atten_results timer expires and not all anticipated responfes are
receeived, the EV shall continue the matching process.

If the EV receives a CM_ATTEN_CHAR.IND with invalid content, it shall|be

ignored. Content which deviate from the MME definition in Table A.4 is

invalid.

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.
the EV to decide what number of M-SOUNDS used for the attenuation p

tisupto
‘ofile is

[V2

[V2

G3-A09-37]

G3-A09-38]

sufficient for its decision (i.e. whether to discard CM_ATTEN_CHAR.IND if NUM_

SOUNDs is less than C_EV_match_MNBC).

On reception of CM_ATTEN_CHAR.IND, the EV shall answer by sending
ATTEN_CHAR.RSP within TP_match_sequence.

the CM_

After sending a CM_ATTEN_CHAR.RSP, the EV shall continue the matching pro-
cess with the other EVSEs whose EV_Discovering_Status are “EVSE_FOUND” and/
or “EVSE_POTENTIALLY_FOUND” by sending either a CM_SLAC_MATCH.REQ to
the selected EVSE or a CM_VALIDATE.REQ to one of the potential EVSEs within

TP_EV_match_session.
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A.9.2.3.3 EVSEsside

[V2G3-A09-39] While 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 to stop the timer TT_
match_sequence.

[V2G3-A09-40] If the EVSE has not received a CM_START_ATTEN_CHAR.IND within TT_match_
sequence, the matching process shall be considered as FAILED.

[V2G3-A09-41] If the EVSE receives a CM_START ATTEN_CHAR.IND with invalid content, it shall
be ignored. Content which deviate from the MME definition in Table A.4 is inyglid.

[V2G3-A09-42] On reception of a CM_START_ATTEN_CHAR.IND message, the EVSE shall start|the
TT_EVSE_match_MNBC timer.

[V2G3-A09-43] While the timer 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 messages is not achieved, the EVSE.shall keep listening
for incoming CM_ATTEN_PROFILE.IND messages until thetimer TT_EVSE_match_
MNBC expires.

[V2G3-A09-44] If all M-Sound messages are received by the EVSE{ar the TT_EVSE_match_MNHC
timer expires, the EVSE shall compute (analysejand average) all received CM_
ATTEN_PROFILE messages within the time window given by the TP_EVSE_avg_
atten_calc timer. This performance timer $hall be started as soon as TT_EVSE _
match_MNBC expires.

[V2G3-A09-45] After having computed all received data, the EVSE shall send a CM_ATTEN_CHIAR.
IND within TP_EVSE_avg_atten_cdlc and start the timer TT_match_response.

[V2G3-A09-46] If the EVSE has not received aCM_ATTEN_CHAR.RSP within TT_match_respoijse,
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 as FAILED.

[V2G3-A09-47] If the EVSE receives a CM_ATTEN_CHAR.RSP with invalid content, it shall be
ignored. Content which deviate from the MME definition in Table A.4 is invalid

A.9.3 Validation of matching decision

A.9.3.1 Functional dé€scription

The validation ofsmatching decision is a method to validate the SLAC based matching by means offthe
control pilgt line{Tn case the EV is not able to come to a distinct matching decision on base of the signal
strength measurement, it may decide to do an additional validation process. The validation procegs is
divided in TWo parts consisting of a CM_VALIDATE.REQ and CM_VALIDATE.CNF each. It IS important
to consider that the first and second request-response differ in the contents of the messages. In the
following messages related to the first/second request-response are designated with “step 1” or “step
2”, respectively.

The validation process is an asynchronous process, which means that an unmatched EVSE answers to
a CM_VALIDATE.REQ in any case even with no signal strength measurement immediately before. This
behaviour is necessary because the time between the signal strength measurement and the validation
for a specific EVSE is not predictable due to an unknown number of validation processes with other
EVSEs before.

To request a validation process, the EV sends a first CM_VALIDATE.REQ to the EVSE, which contains a
timer value of zero and a result field indicating “ready”. The EVSE responds with a first CM_VALIDATE.
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CNF, which contains a ToggleNum of zero. The result field of the message is filled in consistence with the
current state of the EVSE:

The
cou
ind
tog
EVS

resiylt field filled with “Success”. The field is filled with “failure”’,whenever the validation c

per

Int
the

The

[V2

[V2

[V2

[V2

When the EVSE is ready to perform the validation process, it fills the result field with “ready”. In this

case, the EV will continue with sending the step 2 CM_VALIDATE.REQ.

When the EVSE is busy and not able to perform a validation, it fills the result field with “

not ready”.

In this case, the EVSE is not ready for the step 2 CM_VALIDATE.REQ. The EV may start a retry by

resending the first CM_VALIDATE.REQ again.

When the EVSE wants to indicate that a validation is not required, it fills the result field with

notrequired . In this case, the EV may follow this advice and Stop the validation process ox 0
process with sending the step 2 CM_VALIDATE.REQ to force the EVSE to follow the validatiq

In any special case where the EVSE is not able to perform any validation process-orit do
implemented the validation process feature, it fills the result field with “failure’

second part of the validation process covers the control pilot toggle sequence on EV s
hting of control pilot toggles on the EVSE side. The EV starts this process by sending

bles for a time window given by the timer field of the request. ASJ)soon as the timer e
E sends a step 2 CM_VALIDATE.CNF to the EV containing the nlimber of BCB-Toggles se

formed or the number of seen BCB-Toggles does not contain yalid data.

he case the validation does not confirm the matching decision of the signal strength me
EV may continue with the next potential EVSE.

main process is described in 9.4.

G3-A09-48] If the EV_Discovering_Statiis’is “EVSE_FOUND”, validation shall only be
if the EV insists to. Othepwise, the validation process shall be skipped.

G3-A09-49]  Ifthe EV decidestlat “EVSE_POTENTIALLY_FOUND” is equal to “EVSE_
then a BCB-Toggle is not mandatory.

G3-A09-50] Accordingtoithe EVSE Architecture, the EVSE can decide to answer to a

this ease, the EV shall decide

~—~either to continue the validation process, by continuing with the ste
VALIDATE.REQ, or

— either to skip the validation process by informing the EVSE of the d¢
using the CM_SLAC_MATCH.REQ.

G3-A09-51] According to the EVSE Implementation, the EVSE can decide to answer 4

bntinue the
n process.

bs not have

de and the
the step 2

cating “ready”. With receiving the step 2 CM_VALIDATE.REQ, the EVSE starts countinjg the BCB-

xpires, the
en and the
uld not be

hsurement,

berformed

FOUND”,

CM_VAL-

IDATE.REQ with the result field of CM_VALIDATE.CNF filled to “Not_Required”. In

p2CM_

pcision,

0 a

CM VALIDATE REQ with the result field of CM VALIDATE CNF filled to “

Failure”,

if it does not have implemented the validation process feature. In this ca
shall decide

se, the EV

— either to skip the validation process and continue the matching process with

SLAC_MATCH.REQ message,

— either to continue the validation process with the next available EVSE, which

was “EVSE_POTENTIALLY_FOUND” according to Figure 10, or

— either to terminate the session if there is no other available EVSE with “EVSE _

POTENTIALLY_FOUND” status according to Figure 10.
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[V2G3-A09-52]
[V2G3-A09-53]

Both EV and EVSE shall comply with the sequence diagrams defined in Figure A.2.

If the EVSE is not able to perform any BCB-Toggle due to not having implemented
this feature, it shall set the result field to “failure”.

A.9.3.2 Description of involved MMEs

[V2G3-A09-54]

[V2G3-A09-

Table A.5 — MMEs parameters definition for validation process - First request-response

Both EV and EVSE shall use the CM_VALIDATE messages to exchange the BCB-Tog-
gle related values, using the parameters defined in 9.4.

Unicast, as defined in the Table A.5 and Table A.6.

MME Field Octet | Field size Value Definition
no. (Octets)
CM_VALIDATE.REQ |Signal Type 0 1 0x00 |Fixed value toindicate “PEV S2 toggles
. on control pilotline”
Unicast
Timer 1 1 0x00 |Fixed valtie

In the first VALIDATE Request-Re-
sponse exchange, the Timer field shall
be séet to zero.

Result 2 1 0x0% . \|Fixed value

In the first VALIDATE Request-Re-
sponse exchange, the Result field shill
be set to 0x01 = “ready”.

CM_VALIDATE.CNF

Unicast

SignalType 0 1 0x00 |Fixed value to indicate “PEV S2 toggles
on control pilot line”

ToggleNum 1 1 0x00 |Fixed value

In the first VALIDATE Request-Re-
sponse exchange, the ToggleNum figld
shall be set to zero.

Result 2 1 variable |Result code:

0x00 = Not Ready
0x01 = Ready

0x02 = Success

0x03 = Failure

0x04 = Not Required

[V2G3-A09-56]

For the first CM_VALIDATE request-response exchange, the result field shall be
filled as follows:

[V2G3-A09-57]

[V2G3-A09-58]

48

The EV shall set the result field of the CM_VALIDATE.REQ with 0x01 to indicate
that a validation process starts.

The EVSE shall set the Result field of the CM_VALIDATE.CNF to the following:
— “Ready” to confirm the readiness for a validation process;

“Not Ready” to indicate that it is busy and temporarily not able to perform a
validation (An immediate retry with the step 1 CM_VALIDATE.REQ by the EV is
reasonable);

—  “Success” shall not be used;
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“Not required” to indicate that a validation is not required;

“Failure” to indicate that it does not support the validation procedure. Accord-
ing to A.7.3.1, the EV can decide on how to continue.

Table A.6 — MMEs parameters definition for validation process - Second request-response

MME Field Octet | Fieldsize | Value Definition
no. (Octets)
CM_VALIDATE.REQ |Signal Type 0 1 0x00 |Fixed value to indicate “PEV S2 toggles
on control pilot line”
Brdadcast

Timer 1 1 variable |Variable value indicating'th¢ time
duration while the EVSE shdll listen to
BCB-Toggles (TT_EVSE_vald_toggle):
0x00 =100 ms

0x01 =200.1ms

Result 2 1 0x01 |Fixed value
In the'second VALIDATE Reguest-Re-

sponse exchange, the Resul{ field shall
beset to 0x01 = “ready”.

CM]VALIDATE.CNF SignalType 0 1 0x00.< |Fixed value to indicate “PEV S2 toggles
on Control Pilot line”

Unikast
ToggleNum 1 1 variable |This value contains the number of

BC-edges detected by the EYSE during
TT_EVSE_vald_toggle

Result 2 1 variable |Result code:
0x00 = Not Ready
0x01 = Ready

0x02 = Success
0x03 = Failure
0x04 = Not Required

[V2G3-A09-59] For the.second CM_VALIDATE request-response exchange, the result field shall be
filled as follows:

[V2G3-A09-60] The EV shall set the result field of the CM_VALIDATE.REQ with 0x01 to ipdicate
that a toggle process starts.

[V2G3-A09461] The EVSE shall set the result field of the CM_VALIDATE.CNF to

“Success” to confirm that the toggle process is done with success an[d the
result field contains valid data, or

“Failure” to indicate that the toggle process could not be finished with success
and the result field contains no valid data.
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A.9.3.3 Timing constraints and error handling

A.9.3.3.1 Sequence chart

| TT_njatch_response

| TP_EV_yald_toggle

| TT_njatch_response

| TP_mptch_sequence

EV Host EVPLC EVSE PLC EVSE Host
node node
| | | |
| | | |
| | | |
| | | |
1 | CM_ATTEN_CHAR.RSP | L
| | | |
| | | |
TP_EV_match_session | | | | TT_EVSE_match_sessiur
e T B o e e T
| |  CM_VALIDATE.REQ | | |
N | | )
| | | | TP_match_response
| |  CM_VALIDATE.CNF | | |
AT [ [ = r :
| | | | |
TP_mptch_sequence I I I I TT_match_sequence
| |  CM_VALIDATE.REQ | | |
R | | - '
BCB Toggle :
1 BCB Toggle I I DeteNTh TT_EV_vald_toggle |
T I I ) :
| I I | TP_match_response |
| I CM_VALIDATE.CNF I | H
. | | ey '
| | | | |
I | | I TT_match_sequence
______J____:C_M_SLA_C_MAFHRE_Q_:____L_ T
S i i -—-L
| | | |
v ' ' v

A.9.3.3.2 |EVside

[V2G3-A09-62]

[V2G3-A09-63]

[V2G3-A09464]

Figure A.5 — Sequence chart of validation process of matching decision

With sending thé step 1 CM_VALIDATE.REQ, the EV shall start the timer TT_
match_response! When the TT_match_response timer expires, the EV shall resend
the step 1 CM) VALIDATE.REQ with C_EV_match_retry number of retries. The timer
shall be restarted with any retry. The TT_match_response timer shall stop with
the reeeption of a valid CM_VALIDATE.CNF.

Ifithe EV does not receive any valid CM_VALIDATE.CNF for all retries, the EV shall
stop the validation process with the current EVSE and continue the validation gro-
cess with the next potential EVSE.

If any received CM_VALIDATE.CNF contains invalid content, it shall be ignored.

[V2G3-A09-65]

[V2G3-A09-66]

50

Content which deviates from the MME definition in Table A.5 and Table A.6 is inva-
lid.

If the result field of the step 1 CM_VALIDATE.CNF contains “Success”, the EV shall
stop the validation process with the current EVSE and continue the validation pro-
cess with the next potential EVSE.

If the result field of the step 1 CM_VALIDATE.CNF contains “not ready” the EV shall
either retry after undefined amount of time or continue the validation with the
next potential EVSE with the option to retry the validation with the “not ready”
EVSE again afterwards.
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If the Result field of the step 1 CM_VALIDATE.CNF contains “not required”, the EV may skip the

validation process.

[V2G3-A09-67]

[V2G3-A09-68]

If the result field of the step 1 CM_VALIDATE.CNF contains “ready”, the EV shall
send the step 2 CM_VALIDATE.REQ within TP_match_sequence with a timer value
which covers the whole BCB-Toggle sequence.

With sending the step 2 CM_VALIDATE.REQ, the EV shall start the timer TP_EV_
vald_toggle and shall start the BCB-Toggle sequence. The timer TP_EV_vald_toggle
shall be equal to the timer value sent within the step 2 CM_VALIDATE.REQ.

[V2

[V2

[V2

[V2

[V2

[V2

A9

[V2

[V2

G3-A09-69]

G3-A09-70]

G3-A09-71]

G3-A09-72]

G3-A09-73]

G3-A09-74]

3.3.3 EVSEside

G3-A09-75]

G3-A09:76]

The BCB-Toggle sequence shall be finished before the TP_EV_vald_toggleltimer
expires.

When TP_EV_vald_toggle timer expires, the EV shall start the TiT.match Jresponse
timer. While the TT_match_response timer is running, the E¥shall listen for the
incoming step 2 CM_VALIDATE.CNF MME. The TT_match_response timef shall stop
as soon as a valid CM_VALIDATE.CNF was received.

If the TT_match_response timer expires, the EV shall-stop the validation|process
with the current EVSE and continue the validatioh.process with the next potential
EVSE.

If the result field of the step 2 CM_VALIDATE.CNF contains “failure”, “nof ready”, or
“not required”, the EV shall stop the validation process with the current|EVSE and
continue the validation process with:the next potential EVSE.

If the result field of the step 2 CM,.VALIDATE.CNF contains “Success” the|EV shall
compare the ToggleNum fieldwf the CM_VALIDATE.CNF message with the number
of BCB-Toggles executed. [ffHe numbers are equal, the EV_Discovering_{tatus is
confirmed as “EVSE_FOUND” otherwise, the EV shall continue the validgtion pro-
cess with the next potential EVSE.

If the matching status is confirmed by the validation, the EV shall continue with
the CM_SLAC_MATCH.REQ within TP_match_sequence after receiving tl{e step 2
CM_VALIDATE.CNF.

With receiving a step 1 CM_VALIDATE.REQ from the EV which started the match-
ing process and with a timer field equal to “0x00”, the EVSE shall respond with a
CM_VALIDATE.CNF within TP_match_response.

If any received CM_VALIDATE.REQ contains invalid content, it shall be ignored.
Content which deviate from the MME definition in Table A.5 and Table A6 is inva-
lid.

[V2G3-A09-77]

[V2G3-A09-78]

[V2G3-A09-79]

If the EVSE receives another CM_VALIDATE.REQ with a timer field equal to zero
after sending out the step 1 CM_VALIDATE.CNF, the step 1 CM_VALIDATE.CNF shall
be resent.

If the EVSE is occupied by another running validation process, it shall set the result
field to “not ready”.

If the EVSE is able to perform the validation process and is not occupied, it
shall continue the validation process, setting the result field to “ready” or “not
required”.
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[V2G3-A09-80]

[V2G3-A09-81]

[V2G3-A09-82]

If the EVSE is not able to perform the validation process, it shall set the result field
to “failure”.

If the EVSE has sent the step 1 CM_VALIDATE.CNF with result field set to “not
required”, it shall be prepared that the EV will continue the process with the step 2
CM_VALIDATE.REQ or a CM_SLAC_MATCH.REQ message.

With sending the step 1 CM_VALIDATE.CNF, the EVSE shall start the timer TT_
match_sequence. When the TT_match_sequence timer expires, the EVSE shall res-
end the step 1 CM_VALIDATE.CNF with C_EV_match_retry number of retries. The

fivanr choll o oot d cazitly ooy g ey Thao TT ool caoiiny i choll o+

[V2G3-A09-83]

[V2G3-A09-84]

[V2G3-A09-85]

[V2G3-A09-86]

[V2G3-A09-87]

[V2G3-A09-88]

[V2G3-A09-89]

[V2G3-A09-90]

A.9.4 Logical network parameter exchange

A.9.4.1 Functional description

13 a
CHTICT STralt DU TOCSTaTr cCOrvw It oty TCCr y- rirc— T 1 racC ST O CTICCTOITC T STIatT STU

with the reception of a valid step 2 CM_VALIDATE.REQ or with a valid CM_SUA( _
MATCH.REQ.

If the EVSE does not receive any valid step 2 CM_VALIDATE.REQ or valid CM_
SLAC_MATCH.REQ for all retries, the matching process shall be considered as
FAILED.

If any CM_VALIDATE.REQ contains a result field other than("teady”, the matching
process shall be considered as FAILED.

With receiving a step 2 CM_VALIDATE.REQ from the EV which started the match-
ing process, the EVSE shall start the timer TT_EVSEvald_toggle.

While the timer TT_EVSE_vald_toggle is runiing, the EVSE shall count the
BCB-Toggles on the control pilot.

After the timer TT_EVSE_vald_toggle issexpired, the EVSE shall send a step 2 CM_
VALIDATE.CNF with the number of-cotinted BCB-Toggles and the result field set{to
“Success” within TP_match_response.

In case an error occurs on EVSE side while counting the BCB-Toggles so that the
ToggleNum field does not-¢ontain valid data, the result field shall be set to “failyre”.

With sending the step 2 CM_VALIDATE.CNF, the EVSE shall start the timer TT_
match_sequence.-The timer shall stop as soon as a CM_SLAC_MATCH.REQ messhge
is received.

When thetimer TT_match_sequence expires, the matching process shall be conpid-
ered as’FAILED.

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

[V2G3-A09-91]

[V2G3-A09-92]

52

In order to create the logical network, both EV and EVSE shall use the CM_SLAC_
MATCH MMEs defined in the [HPGP] messages, using sequences defined in Fig-
ure A.1.

At any time an EVSE switches to a private logical network, the local NMK shall be

set per random value to ensure a unique logical network. The configuration of the
NMK on EVSE side shall be done with sending a CM_SLAC_MATCH.CNF MME or at
anytime before.
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It is recommended to set the local NMK on EVSE side before the matching process begins, e.g. at the
transition from “matched” to “unmatched” state.

[V2G3-A09-93]

A.9.4.2 Description of involved MMEs

The NID of the logical network shall be derived from the NMK according to [HPGP],
4.4.3.1 using a security level value of 0b00.

Table A.7 — MMEs parameters definition for logical network parameter exchange

MME Field Octetno. | Fieldsize Value Definition
(Octets)
CM|SLAC_MATCH. APPLICA- 0 1 0x00 Fixed value indicating |PEV-EVSE
REQ TION_TYPE matching”
Unifcast SECURITY_ 1 1 0x00 Fixed valuéindicating |No Secu-
TYPE rity”
MVFLength 2to3 2 0x3e Fixedwalue for matchirg
PEV ID 4to 21 17 0x00 B
PEV MAC 21to 26 6 MAC MAC address of EV Hosk
address-of
the'EV-Host
EVSE ID 26 to 43 17 0x00 -
EVSE MAC 44 to 49 6 MAC EVSE MAC address
address of
the EVSE
Host
RunID 50 to 57 8 variable |This value shall be the $ame as the
one sent in the CM_SLAIC_PARM.
REQ message by the EV
RSVD 58.t0 65 8 0x00 reserved

© ISO 2015 - All rights reserved

53


https://standardsiso.com/api/?name=77f24a6833c36dbc5dbd3bc74ce64bff

ISO 15118-3:2015(E)

Table A.7 (continued)
MME Field Octetno. | Field size Value Definition
(Octets)
CM_SLAC_MATCH. APPLICA- 0 1 0x00 Fixed value indicating “PEV-EVSE
CNF TION_TYPE matching”
Unicast SECURITY_ 1 1 0x00 Fixed value indicating “No Secu-
TYPE rity”
MVFLength 2to3 2 0x56 Fixed value for matching
PEVID At 20 17 0x00 -
PEV MAC 21to 26 6 MAC PEV MAC address
address of
the EV Host
EVSE ID 27 to 43 17 0x00 -
EVSE MAC 44-49 6 MAC EVSE MAC address
address of
the EVSE
Host
RunID 50to 57 8 variable |Thisvalue shall be the same as|the
onesent in the CM_SLAC_PARM.
REQ message by the EV.
RSVD 58 to 65 8 0x00 reserved
NID 66to 72 7 variable |[Network ID derived from the NMK
by the EVSE according to [HPGF],
4.4.3.1
RSVD 73 1 0x00 reserved
NMK 74 to 89 16 variable |Private NMK of the EVSE (randpm
value)
A.9.4.3 T|iming constraints and error handling
A.9.4.3.1 |Sequence chart
EV Host EV PLC EVSE PLC EVSE Host
( node node
= | | |
| | | |
| | | |
| | | |
| | | |
| | | | |
i L %L ! CM_VALIDATE.CNF ! L L
| | | | |
| Moo —— | ———————— S I i AN

CM_SLAC_MATCH.REQ

y

R R I

CM_SLAC_MATCH.CNF

A1

-————— — —
-——— e e

-— — —

Figure A.6 — Sequence chart of logical network parameter exchange
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[V2G3-A09-94]

[V2G3-A09-95]

ISO 15118-3:2015(E)

If the EV has sent a CM_SLAC_MATCH.REQ to the EVSE but does not receive a valid
CM_SLAC_MATCH.CNF within the max(TT_match_response), it shall retransmit
the CM_SLAC_MATCH.REQ. The timer shall be restarted with any retry. A max-
imum of C_EV_match_retry retransmissions shall be performed. If after these
retransmissions the EV has not received valid response within max (TT_match_

response), the matching process shall be considered as FAILED.

If the EV receives a CM_SLAC_MATCH.CNF with invalid content, it shall be ignored.

Content which deviate from the MME definition in Table A.7 is invalid

A9

[V2

[V2

[V2

[V2

A9

A9

Aftg
the
con

Thd
may

On
SLA

[V2

G3-A09-96]

G3-A09-97]

G3-A09-98]

G3-A09-99]

4.3.3 EVSE side

.5 Joining the logical network

5.1 Functional description

br the right matchingbetween EVand EVSE is determined and the network parameters are
EV joins the logical network.of the EVSE. Through the broadcast domain is reduced to th
munciation module directly connected.

According to the decision of the EV, if the EVSE does not recejve €ither C
MATCH.REQ or a CM_VALIDATE.REQ within the maximum walue of TT_H
match_session, the EVSE shall consider that it is not connected to the EV
consider the matching process as FAILED.

If the EVSE receives another CM_SLAC_MATCH.REQfrom the same EV, t
that the EV retransmitted its request for some reason (i.e. the CM_SLAC|
CNF was not received). The EVSE shall respgndto the request again.

M_SLAC_
VSE_
and shall

his means
| MATCH.

If the EVSE receives a CM_SLAC_MATCH.REQ with invalid content, it shall be

ignored. Content which deviate from the MME definition in Table A.7 is i

After receiving a CM_SLAC_MATEH.REQ, the EVSE shall answer by a CM
MATCH.CNF within TP_match.response.

hvalid.

| SLAC_

bxchanged,
e low-layer

configuration of the low-layer communication module with the parameters of the logidal network
' be done with theMMEs CM_SET_KEY.REQ and CM_SET_KEY.CNF.

EVSE side, there/is no constraint that the network parameters have to be configured after the CM_

C_MATCH.ENF. This can also be done any time before.

G3-A09-100] The low-layer communciation module shall join the logical network only
Discovering_status is EVSE_FOUND.

fthe EV_

© ISO 2015 - All rights reserved

55


https://standardsiso.com/api/?name=77f24a6833c36dbc5dbd3bc74ce64bff

ISO 15118-3:2015(E)

A.9.5.2 Description of involved MMEs

Table A.8 — MMEs parameters definition for joining the logical network

MME Field Octet | Field size Value Definition
no. (octets)
CM_SET_KEY.REQ |Key Type 0 1 0x01 Fixed value to indicate “NMK”
Unicast to local low- |My Nonce 1to4 4 0x00000000 |Fixed value, encrypted payload not
layer communcia- used
tion node VoueNonea Cio0Q 4 0500000000 Fixed-value—encrvpted-pavdoadraot
YotrNenee——5-to-8 40500000006 Eixed-valuerenerypted-paeadh
used
PID 9 1 0x04 Fixed value to indicate “HLE proto-
col”
PRN 10 to 11 2 0x0000 Fixed value, encrypted payload npt
used
PMN 12 1 0x00 Fixed value, enicrypted payload npt
used
CCo 13 1 variable CCo Capability according to the
Capablility station'role
NID 14 to 20 7 variable 54<.SBs contain the NID
2MSBs = 0b00
NewEKS 21 1 0x01 Fixed value to indicate “NMK”
NewKey 22 to 37 16 variagble NMK

A.9.5.3 T|iming constraints and error handling

A.9.5.3.1 |Sequence chart

EV Host EVPLC \’ EVSE PLC EVSE Host
nodec) node
[ [ [ [
| | | |
| | | |
| | | |
I I I I TP_match_response
| | CM_SLAC_MATCH.CNF | |
T | | - 7K
| | | |
['CM_SET_KEY.REQ | | |
—_— >
| | | |
I CM_SET_KEY.CNF | I I TT_match_join
| | | |
| | | |
| | | |
| | | |
————————— — — Link Detected | | Link Detected - —f(m ———————-
TT_amp_ I l l I TP_amp_
map_exchange | I I | map_exchange
—— e —— - _.._.._'_.._.._.._ ._.._.._.._.._r.._.._.._..'_.._.._.._.._..
rOPTIONAL | 1| CM_AMP_MAPREQ | |
1 I I M I
\ \ \ \

Figure A.7 — Sequence chart of joining the logical network
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A.9.5.3.2 EVside

[V2G3-A09-101]  After receivinga CM_SLAC_MATCH.CNF from the EVSE, the EV shall configure its
low-layer communciation module to the values from this message by using the
CM_SET_KEY.REQ MME.

NOTE1 Inaspecificimplementation, methods other than the CM_SET_KEY MMEs may also be used as long as
the configuration result is equivalent.

NOTE 2  Itis up to the implementation how to handle a negative response in a CM_SET_KEY.CNF or a missing
CM_SET_KEY.CNF atall.

[V2G3-A09-102] Ifno linkis established within the max(TT_match_join) after receivingCM_SLAC_
MATCH.CNF, the EV shall consider that the matching process is FAILED

A.9|5.3.3 EVSE side

[V2G3-A09-103]  After sendinga CM_SLAC_MATCH.CNF containing a NMKand a NID, thg EVSE
shall start its TT_match_join timer. This timer ends.when the CCo detedts a link in
its logical network.

[VZ4G3-A09-104] Ifnolinkis detected when the TT_match_join¢imer expires, the EVSE shall con-
sider the matching process as FAILED.

[V2G3-A09-105] The EVSE shall configure its low-layer communciation module to the NID and
NMK values sent in CM_SLAC_MATGH.CNF at the latest after sending thie
CM_SLAC_MATCH.CNF. The configuration can also be done at any time pefore (e.g.
after unplugging of a previous*EV). The configuration shall be done by §ending a

CM_SET_KEY.REQ.

NOTE 3  If the EVSE needs to configure its NMK and NID after the CM_SLAC_MATCH.CNF, it shoyild consider
thaf{the just sent CM_SLAC_MATCH.CNF mightget lost and the EV will send a CM_SLAC_MATCH.REQ fetry within
TT_match_response. Within this time, the-EVSE should not be blind due to the configuration progess for the
incdming CM_SLAC_MATCH.REQ retry.

A.9.6 Amplitude map exchange

A.9]6.1 Functional description

Thgamplitudemapexchangeisanoptionalfunctiontorequestthecounterpartlow-layercominunciation
moglule to reducenthe transmission power for certain carriers. The requesting devig¢e sends a
CM|AMP_MAP.REQ command which has to be confirmed by the counterpart node by 4 CM_AMP_
MAP.CNF message.

Thd transmission power limitation request is related to the PSD at EVs/EVSEs socket.

Theg "CM_AMP_MAP.REQ MME has the following two different functions, dependinjg on the
source/destination of the message:

— CM_AMP_MAP.REQ sent from one host to another host through the low-layer communciation is
designated to transmit the requested transmission power per carrier to the destination host to be
included in its amplitude map calculation. This message does not have any direct influence on the
low-layer communciation module transmission power, it is only used for information exchange.

— CM_AMP_MAP.REQ sent from one host to the local low-layer communciation module causes the low-
layer communciation module to modify its transmission power.

All transmission power values within the CM_AMP_MAP MMESs are related to a reference value of
-50 dBm/Hz. The resolution of AMDATA are -2 dB, so thata AMDATA value of 0b0011 means a value -6 dB.

Example for request of a transmission power limitation
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(For simplification, within this example the total number of carriers is fictitious set to 6)

Assumption:

EVSE requests a limitation of the power of carriers 2 and 3 to -78 dBm/Hz, while the other carriers keep
unaffected. The EV has no limitation request to the EVSE.

— The EVSE sends a CM_AMP_MAP.REQ to the EV Host MAC address with the following values:
{0,14,14,0,0,0}

AMDATA[0] = 0x0

AMDATA[1] = OXE
AMDATA[2] = OXE
Relatefl to the reference of -50 dBm/Hz, the requested value of -78 dBm/Hz leads to-the differd

of -28

has a siize of 4 Bit.

— The EVY Host compares the received values with its default PSD at the socket,which are assume

be {-7Y, =75, -77,-77,-75, =75} dBm/Hz. For carriers 2 and 3, the requested values are less than|
defaulf ones:
Carrier 1: =75 dBm/Hz < -50 dBm/Hz: ok

Carrie
Carrie
Carrie
Carrie

Carrie

The calrriers 2 and 3 have to be reduced-in power by 3 dBm/Hz and 1 dBm/Hz respectively.
— The EV Host confirms the CM_AMP-MAP.REQ with a corresponding CM_AMP_MAP.CNF.

— Based

from the default low-layer~communciation module setting and writes them to the low-lz
comm]:nciation modulé€ysing the CM_AMP_MAP.REQ and its local destination address.

[V2G3-A0

[V2G3-A09-107]

(dB which in turn leads to a raw value of 14 (0xE) for 2 dB resolution. Each element of AMD

-75dBm/Hz < -78 dBm/Hz: n.ok. devation: 3 dBm/Hz
-77 dBm/Hz < -78 dBm/Hz: n.ok. devation~¥dBm/Hz

-2
- 3:
4: =77 dBm/Hz < -50 dBm/Hz: ok
5: -75 dBm/Hz < -50 dBm/Hz: ok
- 6:

-75dBm/Hz < -50 dBm/Hz: .ok

on the calculated attentration values for the carriers 2 and 3, the EV Host subtract t}

-106] In‘the case that a low-layer communication module requires additional carrier
t0 be notched, it shall send the amplitude map to the remote low-layer commu+
hication module as soon as the logical network is set up. Therefore, the sequen
described in Figure A.2 and A.7.6.2 for detailed primitives shall be used. The
amplitude map for further communication shall be the intersection of the low-

nce
\TA

d to
the

ese
lyer

tayercommurciation module S focat ampiitade and the Teceived amptitude ma
from the remote low-layer communciation module.

munication modules, a default amplitude map shall be used.

As long no exchange of an amplitude map is trigger by one of the low-layer com-

NOTE The EVSE should guarantee the conformity to local legislation on authorized/forbidden frequencies in
the frequency band 2 MHz to 30 MHz. By this mechanism, the EV will always comply with the local legislation. The
EVSE should be able to be reconfigured to future evolution of restrictions.
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A.9.6.2 Description of involved MMEs

[V2G3-A09-108]

[V2G3-A09-109]

[V2G3-A09-110]

ISO 15118-3:2015(E)

The Ethernet destination MAC address field shall be filled as Unicast, as defined

in the Table A.9.

To exchange an amplitude map, the CM_AMP_MAP.REQ message defined in [HPGP]

shall be used. The content is shown in Table A.9.

To confirm an amplitude map exchange, the CM_AMP_MAP.CNF message defined
in [HPGP] shall be used. The content is shown in Table A.9.

An{ mplitude map exchange can be initiated by an EV oran EVSE by sendinga CM_AMF_MAF.kE

Table A.9 — MMESs parameters definition for amplitude map exchange

)” message.

Unifcast

MME Field Octet | Field size Value Definition
no.
CM|AMP_MAP.REQ |AMLEN Oto1l 2 Octet 0x3A Fixedwalue to indicate the number
) ofCarriers used
Unifcast
AMDATA|O] 2 4 Bit variable , {Amplitude Map Data:
4 LSBs First unmasked ¢arrier
AMDATA[1] 2 4 Bit variable |Amplitude Map Data:
4 MSBs Second unmask garrier
AMDATA[n] 4 Bit variable
CM|AMP_MAP.CNF ResType 0 1 Octet variable Result code:

0x00 = success
0x01 = failure
0x02 - 0xFF =reserved

© ISO 2015 - All rights reserved
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A.9.6.3 Timing constraints and error handling

A.9.6.3.1 Sequence chart

EV Host EV PLC EVSE PLC EVSE Host
node node

T ———F————— ] Link Detected Link Detectedf——F— — —————— & T
[T_amp_ I I TP_amp_
map_g¢xchange | | map_exchange
| OPTIONAL | | CM_AMP_MAPREQ | | |
Sl | | | | g
= | TP_mhtch_response | | | | TT_match_response | 4§
;:’ H | | CM_AMP_MAP.CNF | | | é
gl | 1 [ | TTTF .
i ' | | | | | ;'
] | TP_mdtch_sequence I I I I TT_match_sequence | T
z .
o | |  CM_AMP_MAPREQ | | | o
=~ | : TT_mptch_response | | | | TP_match_response | H
| | | CM_AMP_MAPCNF | | :

[ S — } } | I A N
' | | | i |
T 1 T 1
Inform HLE via Inform HLE via

| |
r —— e D_LINK_ | |
READY.indication | |
I | |
| | | |
\ v v \

DLINK. f—————————— AN
READY.indication
[

Figure A.8 — Sequence chart of amplitude map exchange

A.9.6.3.2 |EV and EVSE sides

[V2G3-A09-111] If a low-layer cémimunication module needs to request an amplitude map

exchange from.the counterpart device, the CM_AMP_MAP.REQ shall be sent
within TPamp_map_exchange. The timer TP_amp_map_exchange shall be starfted
with the detection of other stations in the current logical network after the SLIAC_
MATEH/exchange.

[V2G3-A09-112] _[falow-layer communication module has senta CM_AMP_MAP.REQ but does npt
receive a valid CM_AMP_MAP.CNF within the max(TT_match_response), it sha
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 low-layer communication module has not received
valid response within max(TT_match_response), the matching process shall be
considered as FAILED.

—

[V2G3-A09-113] Ifalow-layer communication module receives a CM_AMP_MAP.REQ with invalid
content, it shall be ignored. Content which deviate from the MME definition in
Table A9 is invalid.

[V2G3-A09-114] If a low-layer communication module receives a CM_AMP_MAP.CNF with invalid
content, it shall be ignored. Content which deviate from the MME definition in
Table A9 is invalid.
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[V2

[V2

G3-A09-115]

G3-A09-116]

ISO 15118-3:2015(E)

After receiving a CM_AMP_MAP.REQ within TT_amp_map_exchange, a low-layer
communication module shall answer with a CM_AMP_MAP.CNF within TP_match_

response. The timer TT_amp_map_exchange shall be started with the d
other stations in the current logical network.

etection of

If the requested node receives another CM_AMP_MAP.REQ, this means that the
counterpart station retransmitted its request for some reason (i.e. the CM_AMP_

MAP.CNF was not received); the requested node shall respond to the re
again.

fia o Saaaia oo oo oo asziinac 1azit o CNL_ADN

quest

[V2

[V2

[V2

A9
Thi

tha

[V2

A9

[V2

[V2

G3-A09-118]

G3-A09-119]

G3-A09-120]

.7 Leave the logical network

5 subclause describes a method to allow'higher layer to terminate the link. Without the re|
higher layers to terminate the link, the CCe of the logical network may need several seconds
the EV has left the network.

G3-A09-121]

.8 General error handling and timing constraints

G3-A09-122]

G34A09-123]

TT S ot oozl
I CIIC LITIIC T I l_ullly_llluy_bl\\allullsb L/Al.lll COo VvVviILIIUUL I CULUlIV 1115 A GIVIL LIV
REQ from the counterpart low-layer communication module and witho
a CM_AMP_MAP.REQ, the D-LINK_READY.indication (link establjshed)
sent to higher layers.

As soon as the state “Matched” is reached, no further SLAG.héssages sH
or processed.

P_MAP.
ut sending
shall be

all be sent

If an amplitude map exchange is initiated by one ofthe low-layer commjunication

modules in the logical network, the higher layer.shall not be informed g
valid data link before the link is re-established‘after the amplitude map
and the local configuration of the modified/amplitude map is done.

The time between the detection of othér stations in the current logical
after the SLAC_MATCH exchange and:the indication D-LINK_READY.ing

bout the
exchange

hetwork
ication

(link established) to higher layers shall not exceed the performance tinper TP_

link_ready_notification.

With receiving a D-LINK_TERMINATE.request from HLE, the low-laye
nicatiommodule shall leave the logical network, reset the NMK, and sw
matching state “Unmatched”. The low-layer communciation module sh|
thé Glause “Leaving an AVLN” defined in the [HPGP].

A timer TT_matching_repetition shall be started with the trigger of th
process defined in Requirements [V2G3-M06-11] and [V2G3-M06-13].

In any case the matching process is considered as FAILED, the matchin

quest from
ko discover

commu-
itch to
11l follow

e matching

g process

shall be restarted as long as the timer TT matching repetition is not e

kpired and

[V2G3-A09-124]

[V2G3-A09-125]

[V2G3-A09-126]

a control pilot is detected in state Bx, Cx, or Dx.

In any case the matching process is considered as FAILED, wait for a time of TT_

matching_rate before restarting the process.

If the matching process fails for all retries started within TT_matching_repeti-
tion, the matching process shall be stopped in “Unmatched” state (see Figure 11).

In any case a plug out is detected during the matching process, the matching

process shall be stopped in “Unmatched” state (see Figure 11).

© ISO 2015 - All rights reserved
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[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 be stopped in “Unmatched” state (see

Figure 11).

A.9.8.1 Example of matching process error handling

Figure A9 gives an example of matching process error handling. The low-layer communication module
of the EV is awake and the low-layer communication module of the EVSE is asleep. The EVCC sends
first CM_SLAC_PARM.REQ message immediately after cable plug-in. The EVSE has to boot its low-layer
communication module and is not able to answer the CM_SLAC_PARM.REQ message. After the low-layer

communicftion module on the EVSE side is ready for communication, it sends a CM_SLAC_PARM.CNF.
EV Host EV PLC EVSE PLC EVSE Host
node node
| | | |
I I I CM_SET_KEY.REQ I
I I | cm_ser kevene |
) =l
1 | | I
| |
Wait for | | Wait for
-t ————— — Matching Process | | Matching Process |~
Start Trigger I I Start Trigger
- TT_EVSE
TP_EV] SLAC_init | | L
SLAC_init
| I I I -
| | CM_SLAC_PARM.REQ | |
[ | | | FF
TT_matdh_response | | | | TP_match_respohse
| | CM_SLAC_PARM.REQ | i
I[N 1 [ [ Y
TT_matdh_response | | | | TP_match_respopse
| | CM_SLAC_PARM.REQ | |
T -1 | | TR
TT_matdh_response I I I I TP_match_respopse
S . | | -
TT_mjtching_rate | l l |
g | | . ~CM_SLAC_PARM.REQ I I
= y____ _ I | - —
] 1 I 1 =
% TT_matdh_response I I I I TP_match_respopse
) 1 | CM_SLAC_PARM.REQ | L
= T = T T ~———r
f:g TT_matdh_response I I I I TP_match_respopse
E. v ] | CM SLAC_PARM.REQ | R
E | | | |
= | TT_matdh_response | | | | TP_match_respohse
y ___ J | | L__¢v
| | | |
TT_mgtching_rate | | | |
1DV Jl I CM_SLAC_PARM.REQ I ‘I‘ .
TT_matdh_response | | | | TP_match_respohse
A\ | | CM_SLAC_PARM.REQ | | v
1 [ [ T
TT_matdh_respohsé | | | | TP_match_respopse
| | CM_SLAC_PARM.CNF | |
y_ ____ = I I ———r
TP_match_sequence i i i i TT_match_sequence
| | | |
| | | |
\l \J \J \J
Figure A.9 — Example of sequence chart of matching process error handling
A.10EMC requirements

[V2G3-A10-01]

62

All low-layer communciation modules shall notch out the carriers listed in
Table A.10 in the tone mask.
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