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Road vehicles — Vehicle to grid communication interface —

Physical and data link layer requirements

1 Scope

2 Normative references

3.1
amplitude map

3.2
central coordinator

3.3
channel access priority
CAP

INTERNATIONAL STANDARD ISO 15118-3:2015(E)

1
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3.4
coexistence

3.5
communication media

3.6
communication node

3.7
connection coordination

3.8
crosstalk

3.9
data link control SAP

3.10
DATA SAP

3.11
ETH SAP

3.12

EIM

3.13
initialization

3.14
IO SAP

 

2 

Full document details: DIN EN ISO 15118-3:2016-08

http://www.avadocuments.com/doc/din-en-iso-15118-3-2016-08
http://www.avadocuments.com/doc/din-en-iso-15118-3-2016-08


 

ISO 15118-3:2015(E)

3.15
inter system protocol

3.16
logical network

3.17
low-layer communication

3.18
low-layer communication module

3.19
MAC address

3.20
management message entry
MME

3.21
matching

3.22
nominal duty cycle

3.23
pilot function controller

3.24
plug and charge

3.25
QPSK modulation
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3.26
ROBO mode

3.27
shared bandwidth

3.28
signal coupling

3.29
signal level attenuation characterization
SLAC

3.30
tone mask

3.31
valid duty cycle

4 Symbols and abbreviated terms
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5 Conventions

5.2 Requirement structure

[V2G3-YXX-ZZZ]

[V2G3-M01–01]

5.3 Normative references convention
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6 System architecture

6.1 Communication layers overview

Vehicle-to-Grid communication

ISO 15118-2
Network and application protocol requirements

OSI layer 3
Network

V2G standardized service primitive interface

OSI layer 4
Transport

OSI layer 5

Session

OSI layer 6
Presentation

OSI layer 7
Application

ISO 15118-1

General information and use-case de9inition

Figure 1 — Overview of  in the ISO/IEC OSI reference model

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  related signalling.
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Application

Presentation

Session

Transport

Network

Data Link

Physical

PLC MAC layer

Convergence layer

Convergence MAC SAP

MAC/PHY SAP

Control SAP

Data link control SAP

Connection coordinationData SAP

Higher layers

Control pilot
(IEC 61851-1)
Hardware I/Os

PLC Physical layer

Key

Figure 2 —  relationship to the ISO/IEC OSI reference model

Annex A.

6.2.1 Basic signalling

[V2G3-M06-01] The basic signalling follows . All timings shall be compliant with the , 
Annex A.

signalling according to , indicating EV related information through control pilot states and EVSE 

6.2.2 High-level communication

[V2G3-M06-02] The HLC shall be used in addition to the basic signalling in order to enable a bidi-
rectional communication and offer additional features.

The sequence of the data exchange within the HLC-based charging session is done in accordance with 
the  communication protocol.

It can be split into three periods as follows:

— V2G charging loop.

NOTE The detailed descriptions are given in [ISO-2].
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[V2G3-M06-03] -

be provided through the high-level communication messages.

 requirements.

in , use-cases D1, D2, D3, and D4.

[V2G3-M06-04]
(ID from EV) or EIM means.

.

.

to be able to charge.

from the EV (Use-case D1 and D2 of 
the charge or not.

6.4 System requirements

are described in 

6.4.1 Overview

is recognized, when to launch the matching process (at the MAC level), and how to decide to use basic 
charging or high-level communication charging.

6.4.2 EVSE

6.4.2.1 Control pilot requirements

Each EVSE outlet has its own dedicated pilot function controller.

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

 and ], please refer to  8.7.4.
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[V2G3-M06-05]

sequence B2 or C2 (5 %) -> E or F -> B2 (nominal value) to allow backward compati-

NOTE 2 Each EVSE supplier is free to choose between the state E and the state F to make the transition, 
according to its implementation.

[V2G3-M06-06]

[V2G3 M06-07]

[V2G3-M06-08] After positive EIM, if no matching process is running, the EVSE shall signal control 

[V2G3 -M06-09] If a control pilot state E/F -> Bx, Cx, Dx transition is used for triggering retries or 

6.4.2.2 Low-layer communication requirements

The , Annex A provides examples for charging infrastructure architectures.

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

NOTE 1 The complete matching process description is given in Clause 9.

[V2G3-M06-10] In case of charging station enclosures with multiple socket-outlets or attached 
-

outlet.

[V2G3-M06-11]
Bx, Cx, or Dx.

6.4.3 EV

6.4.3.1 Control pilot requirements

[V2G3-M06-12]

following values:
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6.4.3.2 Low-layer communication requirements

[V2G3-M06-13]
Bx, Cx, or Dx.

[V2G3-M06-14]
started.

Within the V2G charging loop, the EV is not allowed to charge in the basic charging mode.

Before the V2G charging loop and after the V2G communication session, the EV is allowed to charge in 

In case of AC-charging, an EV should be capable to switch from a HLC-C mode to a basic charging mode, 

[V2G3-M06-15]
the matching process on EV side.

If there is a coexistence issue with the grid, technical decisions including application of alternative PLC 
standard technologies like ISO/IEC 12139-1, should be considered in that situation: KR.

[V2G3-M06-16] Each communication node shall provide a method to exchange authorized frequen-

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

7 Connection coordination

7.1 General

plug-in and a plug-out.

7.2 Overview

Table 1
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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

AC EVSE Figure 3 Seq1. Matching not 
started (start with 5 %)

a) b) c) d)

Figure 4 Seq2. Matching not a) b) c) d)

Figure 5 Seq3. Matching  
started (start with 5 %)

a) b) c) -

Figure 6 Seq4. Matching  a) b) c) -

Figure 7 Seq5. EIM before  
plug-in

- b) c) d)

DC EVSE Figure 8 Seq6. a) - c) -

Figure 3 shows an AC EVSE supporting HLC-C with PnC and EIM. The matching process is not started 

X2 (5 % or nom.)  "Matched state" and authorization OK

EIM done & matching
process not started

E/F (0 %) X2 (nom.) X2 (nom.) X2 (5 % or nom.)
b) EIM w.
    BCHLC-C

HLC-C

BC

V2G Setup 2inishedT_step_EF

X2 (nom.) X2 (5 % or nom.)
c) EIM
    w/o BCHLC-C

V2G Setup 2inished

X2 (nom.) X2 (nom.)
d) [IEC-1]

V2G Setup 2inished

a) PnC

Plug-in

X1 or X2 (5 %) X2 (5 %)

Re-init

Key

possible procedure

HLC-C

BC

trigger condition

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 

Key

possible procedure

HLC-C

BC

trigger condition

NOTE 2 Branch d) is for EVs not 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

X2 (5 % or nom.)  "Matched state" and authorization OK

EIM done & matching
process started

X1 X2 (nom.) X2 (nom.) X2 (5 % or nom.)
b) EIM w.
    BCHLC-C

HLC-C

BC

V2G Setup 1inished

Note: X1 is 
required
by TS 62763

X2 (nom.) X2 (5 % or nom.)
c) EIM

V2G Setup 1inished

a) PnC

Plug-in

X1 or X2 (5 %) X2 (5 %)

Re-init

Key

possible procedure

HLC-C

BC

trigger condition

Figure 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

Plug-in

X1 (100 %) X2 (5 % or nom.)  "Matched state" and authorization OK

EIM done & matching
process started

Re-init

X2 (nom.) X2 (nom.) X2 (5 % or nom.)
b) EIM w.
    BCHLC-C

HLC-C

BC

V2G Setup 4inished

X2 (nom.) X2 (5 % or nom.)
c) EIM

V2G Setup 4inished

a) PnC

Key

possible procedure

HLC-C

BC

trigger condition

Figure 6 — 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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