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

ISO 20794 (all parts) specifies the application (partly), application layer, transport layer, network
layer, data link layer, and physical layer requirements of an in-vehicle network called "clock extension
peripheral interface (CXPI)".

CXPI is an automotive low-speed single-wire network. It is an enabler for reducing vehicle weight and
fuel consumption by reducing wire counts to simple devices like switches and sensors.

CXPI serves as and is designed for automotive control applications, for example door control group,
light switcly,and HVAC(Heating Ventiiation and AT Conditioning) SySTems.

The CXPI services, protocols, and their key characteristics are specified in different parts accosdinyg to
the OSI layprs.

— Applicption and application layer

— apjplication measurement and control data communication to exchange information between
applications in different nodes based on message communication;

— wake-up and sleep functionality;
— two kinds of communication methods can be selected at systefir design by each node:

i) | the event-triggered method, which supports applicatioh measurement- and control-bgdsed
(event-driven) slave node communication, and

ii)| the polling method, which supports slave nodeccommunication based on a periodic mapter
schedule;

— performs error detection and reports the result to the application;

— application error management.
— Transport layer and network layer
— trgnsforms a message into a single packet;
— adds protocol control information for diagnostic and node configuration into each packet;
— adds packet identifief-for diagnostic and node configuration into each packet;
— performs error.detection and reports the result to higher OSI layers.
— Datalipk layer and physical layer

— prpvideslong and short data frames;

— addsia frame identifier into the frame;

— adds frame information into the frame;

— adds a cyclic redundancy check into the frame;

— performs byte-wise arbitration and reports the arbitration result to higher OSI layers;
— performs frame type detection in reception function;

— performs error detection and reports the result to higher OSI layers.

— performs Carrier Sense Multiple Access (CSMA);

— performs Collision Resolution (CR);

vi © IS0 2020 - All rights reserved
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— generates a clock, which is transmitted with each bit to synchronise the connected nodes on the

CXPI network;

— supports bit rates up to 20 kbit/s.

To achieve this, it is based on the Open Systems Interconnection (0OSI) Basic Reference Model specified
in ISO/IEC 7498-1 and ISO/IEC 1073111, which structures communication systems into seven layers.

Figure 1 illustrates an overview of communication frameworks beyond the scope of this document
including related standards:
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Figure 1 — ISO 20794 documents reference according to OSI model
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Road vehicles — Clock extension peripheral interface
(CXPI) —

Part 3:
Transport and network layer

1 (Scope

Thif document specifies the OSI transport layer and network layer by means of services and protocols.
They can be used by different applications.

The transport layer:
— [transforms a message into a single packet;

— |adds protocol control information for diagnostic and node configuration into each packs

—
-

— |adds packet identifier for diagnostic and node configuration into each packet; and
— |performs transport protocol error detection.

The transport layer protocol is not used for normal eemmunication except to map the servide interface
parpmeters between lower and upper OSI layers.

The network layer:
— |adds a node address for diagnostic and'hode configuration into each segment; and
— |observes timing for diagnostic and node configuration of each segment.

Thg network layer is not used fer'normal communication except to map the service interface parameters
between lower and upper OSllayers.

2 |Normative reférences

The following decuments are referred to in the text in such a way that some or all of their content
conktitutes reguirements of this document. For dated references, only the edition cited gpplies. For
undated reférences, the latest edition of the referenced document (including any amendments) applies.

ISOJIEE 7498-1, Information technology — Open Systems Interconnection — Basic Reference[Model: The
Basjc-Model

3 Terms and definitions

For the purposes of this document, the terms and definitions given in ISO/IEC 7498-1 and the
following apply.

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

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

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

© IS0 2020 - All rights reserved 1
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3.1
normal co

mmunication

NormalCom
measurement and control data

3.2

higher OSI layers
application, presentation, session, transport, and network layers according to [SO/IEC 7498-1:1994

3.3

lower OSI layers

datalink a

4 Symb

nd physical layers according to ISO/IEC 7498-1:1994

ols and abbreviated terms

4.1 Symbols

AL
DiagNoded
Mtype

N_

NAD
NormalCof
NL

0SI

PDU

Ptype

hillisecond

ar appears
reviated terms

prefix for application layer
application layer

fg  diagnostic and node configuration
message type
prefix for network layer
node address

h normal communication
network layer
openssystems interconnection
protocol data unit

packet type

ertical bar indicates choice; either the left-hand side or the rightchand side of the vertica

Reqld
SA
SAP
SF
SIP

T _Data

request identifier

source address

service access point

single frame

service interface parameter
prefix for transport layer

transport data service primitive
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target address
transport layer
with

without

Conventions

Thi
ISO

6

6.1
Thd

6.2
The

6.3

For

5 document is based on the conventions discussed in the OSI Service Conventions as.S
IEC 10731.

Overview of transport layer and network layer

Properties
transport layer and network layer have the following properties:

addition (transmission) and elimination (reception) of transport- and network-spec
information to A_PDU;

creation of T_PDU and N_PDU;
mapping of service interface parameters betweenapplication and transport layer;

mapping of service interface parameters betweén transport and network layer;

pecified in

fic header

determination of packet types to identify normal communication measurement and/or cgntrol data,

diagnostic and node configuration data;and

target address type and address hdndling of packet transmission and reception.

Packet types

transport layer only supports single packets (no segmentation of application layer mess

Error detectien-and indication
detecting errors, the following measures are specified:
transpottlayer packet type error;

transport protocol control information single frame data length error;

tranRsperE nrotacol contral infaormation cingla fraxaa Aot longth avtancion arrar. 2 d

hges).

oI PoT T P ot CoT CoOtr O T OT HIro e T OO Tt ST oI OOt Te T 5t O teTToTOT CT T O ottt

node related error detection and error signalling.

To confirm an error occurrence during data transmission and reception, higher OSI layers are notified
by an error indication.

7

7.1

Service interface parameters (SIP)

SIP — General

The following subclauses specify the service interface parameters and data types, which are used by

the

transport and network layer services.

© IS0 2020 - All rights reserved
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7.2 SIP — Data type definitions

This requirement specifies the data type definitions of the CXPI service interface parameters.

REQ [0

.1 SIP — Data type definitions

Unsig

Enum =

The data types shall be in accordance to:

8-bit enumeration

Unsigned Byte = 8-bit unsigned numeric value

ned Word = 16-bhitunsigned numeric value

Byte
2-bit

8-bit

16-bi

hrray = sequence of 8-bit aligned data
Bit String = 2-bitbinary coded
Bit String = 8-bitbinary coded

- Bit String = 16-bit binary coded

7.3 SIP -

This requil

— TA, target address

ement specifies the target address parameter values of the €XPI service interface.

REQ 0.2

SIP — TA, target address

The Ta par
informatio

Range: [01

hmeter shall be of data type Unsigned Byte and shall beqsed to identify the target address of th
1 to be transmitted.

(¢

¢ to FFi(]

7.4 SIP -

This requil

— SA, source address

ement specifies the source address parameter values of the CXPI service interface.

REQ (0.3

SIP — SA, source address

The sa par
received in

Range: [01]

imeter shall be of data type Ufisigned Byte and shall be used to identify the source address of tle
formation.

¢ to FFi(]

7.5 SIP

This requil

— Ptype, packebtype

ement specifies the packet type parameter values of the CXPI service interface.

REQ |04

SIP — Ptype, packet type

The Ptype

parameter shall be of data type Enum and shall be used to identify the packet type and range of a

dress infor

{

mation included in a service call

Range: [NormalCom, DiagNodeCfg]

7.6 SIP — Reqld, request identifier

This requirement specifies the request identifier parameter values of the CXPI service interface.

REQ |0.5 SIP — Reqld, request identifier

The ReqId parameter shall be of data type Unsigned Byte and shall contain the request identifier.

Range: [01,, to 7F;(]

4 © IS0 2020 - All rights reserved
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7.7 SIP — ReqTypeld, request type identifier

This requirement specifies the request type identifier parameter value of the CXPI service interface.

REQ |0.6 SIP — ReqTypeld, request type identifier
The ReqTypeId parameter shall be of data type Unsigned Byte and shall contain the request type identifier.

Range: [00,]
NOTE ReqTypeld is used by the application to enable the polling method. It has a fixed value.

7.8 SIP— PDU, protocol data unit

Thip requirement specifies the protocol data unit parameter values of the CXPI servicelinterface.

REQ |0.7 SIP — PDU, protocol data unit

The pDU parameter shall be of data type Byte Array and shall contain the packet data/(PDU) contept of the
re(:[Jest or response packet to be transmitted/received.

Ra

ge: [00,, to FFi(]

7.9 SIP — Length, length of PDU

Thip requirement specifies the length of PDU parameter valué\of the CXPI service interface.

REQ |0.8 SIP — Length, length of PDU

Th¢ Length parameter shall be of data type Unsigned Byte and shall contain the length of the PD{ to be
trahsmitted/received.

Range: [00,, to FF(]

7.10 SIP — NMiInfo, network management information

Thip requirement specifies the network management information parameter values of the CKPI service
intdrface.

RE(Q |0.9 SIP — NMlInfo, network management information
Th¢ NMInfo parameter shallbe of data type Enum and shall contain the NM information in the respqnse field.

Tyge: Enum
Range: 00, = [no requeést for wakeup_ind, sleep_ind prohibition]
01, = [no,request for wakeup _ind, sleep ind permission]

10, =frequest for wakeup _ind, sleep_ ind prohibition]

11, = [request for wakeup ind, sleep ind permission]

7.11 SIP — SCT, sequence count

This requirement specifies the sequence count parameter values of the CXPI service interface.

REQ |0.10 SIP — SCT, sequence count

The scT parameter shall be of data type Unsigned Byte and shall contain the sequence count information in
the response field to be transmitted/received.

Type: 2-bit Unsigned Byte
Range: [00, to 11,]

© IS0 2020 - All rights reserved 5



https://standardsiso.com/api/?name=d6d0db77b9cac2b89156af0f29ccde40

ISO 20794-3:2020(E)

7.12 SIP — Result, result

This requirement specifies the result parameter values of the CXPI service interface.

REQ |0.11 SIP — SIP — Result, result

The Result parameter shall be of datatype 16-bit Bit String and shall contain the status relating to the
outcome of a service execution. If two or more errors are discovered at the same time, then the transport layer
or network layer entity shall set the appropriate error bit in the Result parameter.

Range: [0OK, DLL Arb Lost, Err DLL Byte, Err DLL CRC, Err DLL DLC,
Err DLL DLCext Value, Err DLL Parity, Err DLL Framing,
Erf DLL Value, Err NL TIMEOUT A, Err TL _Ptype,

Err:TL_PCI_DL_Value , BErr TL PC I_DLext_Value]

The result px shall be issued to the service user when the service execution completed without error:
The result ¢x shall be issued to a service user on both, the sender and receiver side.

TheErr_ .]. shall beissued to the service user when an error is detected.

TheErr .|. shall beissued to the service user on both, the sender and receiver side.

Length: 161bit; (1-bit per result)

Range: [0, [to 1,]

8 Trangportlayer (TL)

8.1 SI — T_Data.req and T_Data.ind service interface
The service interface defines the service primitives and parameter mapping to the TL.

Figure 2 sHows the TL T_Data.req and T_Data.ind service interface.

Sender CXPI node Receiver CXPI node

s 1 < 1 t
Higher layer | SAP | Transport Transport | SAP | Higher layer I
[service user) layer layer (service user) I
(provider) (provider) I
request indication I
o——(N+1) Datareq——» —+ _ _ _ :
<—(N+1)_Data.ind ° - ==m-e——(N+1)_Data.ind—>» |
. \ y |

8 s
5 2 5 |
E E !
8 8 |
E E |
a a *

Key

1 service access point
2 read back from CXPI network provided by lower OSI layer
t time

Figure 2 — TL T_Data.req and T_Data.ind service interface

For normal communication (NormalCom) the sender node transmits, if master node, either a request
protected type identifier field (polling method), or a request protected identifier field (T_Data.req).
All nodes receive the request protected identifier field of type NormalCom (T_Data.ind). The node,
which has corresponding PDU data, transmits the response PDU (T_Data.req) and all nodes receive the
response PDU (T_Data.ind).

6 © IS0 2020 - All rights reserved
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For diagnostic and node configuration (DiagNodeCfg) the sender node transmits a request message
including a protected identifier field and the A_PDU (T_Data.req) onto the CXPI network. All nodes
receive the DiagNodeCfg request message (T_Data.ind). The node(s), which is (are) targeted by the
request message, transmit a DiagNodeCfg response message (T_Data.req) onto the CXPI network.

8.2 SI— T_Data.req and T_Data.ind service interface parameter mapping

This requirement specifies the transport layer service interface parameter mapping to lower OSI layers.

REQ |4.1 SI — T_Data.req and T_Data.ind service interface parameter mapping

The T_Data.req and T_Data.ind service interface parameter mapping is specified in Table 1.

Thg normal communication packet (NormalCom) consists of a T_Reqld (request field) d
(redponse field). The request field has no T_PDU and therefore, the T_Length = NULEThe res

has|a T_PDU and therefore, the T_Length = 0.

r a T_PDU
ponse field

The diagnostic and node configuration packet (DiadeCfg) always consists of.a T_Reqld (request field)
anda T_PDU (response field). Therefore, the T_Length > 0.

Table 1 — T_Data.req and T_Data.ind service interface'parameter mapping

T_Data.req and T_Data.ind parameter valjdity
Higher OSI layers Transport layer NormalCom with'T_Length | DiagNodeCfg with|T_Length
(service user) (service provider) =NULL 2'0' >'0'
.req |.ind | .req | .ind .req .ind
A Mtype T Ptype Xa X X X X X
A Jength T Length X X X X X X
A HeqId T RegId X X X X X X
A HeqTypeldP T ReqTypeIdP X X —¢ —¢ —¢ —¢
A 1A T TA —c —c —c —c X X
A d4a T SA —c —c —c —c X X
A _HDU T PDU —c —c X X X X
A NMInfo T NMIRED —c —c X X X X
A dCT T/SCT —c¢ | —c X X X X
A Hesult T)Result —c X —c X —c X

a  |Supported "X".
b Not usedif T_Ptype = DiagNodeCfg.
¢ |Notsupported "—".

NOTE 1 A service intexface call either includes a Reqld or a ReqTypeld parameter.

NOTE 2 If T_Ptype&DiagNodeCfg then the service provider packet consists of T_Reqld and T_PDU.
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8.3 TL — Service interface with T_Ptype parameter mapping

8.3.1 TL — T_Data.req and T_Data.ind with T_Ptype = NormalCom (T_Length = NULL)

This requirement specifies the transport layer packet type NormalCom with T_Length = NULL via the
T_Data.req and T_Data.ind interface.

REQ |4.2 TL — T_Data.req and T_Data.ind with T_Ptype = NormalCom (T_Length = NULL)

The T_Data.req and T_Data.ind service interface with T_Ptype = NormalCom with T_Length = NULL shall use
the service interface parameters specified in Table 1 and Figure 3.

If the TL prpvider is the sender then the following mapping shall be implemented for a T_Data.req:
— T_Ptypg = A_Mtype(NormalCom);

— T_ReqTypeld = A_ReqTypeld;

— T_Reqldl = A_Reqld.

If the TL prpvider is the receiver then the following mapping shall be implemented for a T.Data.ind:
— A_Mtyyje = T_Ptype(NormalCom);

— A_ReqTlypeld = T_ReqTypeld;

— A_Reqlfl = T_Reqld;

— A_Resullt = T_Result.

<¢——NormalCom——p>

T ReqTypeld/T Reqld
BYTE_ .~

Figure 3 — TL T_Data.req and T_Data.ind:with T_Ptype = NormalCom (T_Length = NULL)
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8.3.2 TL — T_Data.req and T_Data.ind with T_Ptype = NormalCom (T_Length ='0")

This requirement specifies the transport layer packet type NormalCom with T_Length = '0' via the T_
Data.req and T_Data.ind interface.

REQ |4.3 TL — T_Data.req and T_Data.ind with T_Ptype = NormalCom (T_Length ='0")

The T_Data.req and T_Data.ind service interface with T_Ptype = NormalCom with T_Length = '0' shall use the
service interface parameters specified in Table 1 and Figure 4.

If the TL provider is the sender then the following mapping shall be implemented for a T_Data.req:

— T Ptype = A_Mtype(NormalCom);

— |T_Length = A_Length;

— |T_PDU = A_PDU;

— |T_MNInfo = A_MNInfo;

— |T_SCT = A_SCT.

If the TL provider is the receiver then the following mapping shall be implemented for a T_Data.ind:
— |A_Mtype = T_Ptype(NormalCom);
— |A_Length = T_Length;

— |A_PDU =T_PDU;

— |A_MNInfo = T_MNInfo;

— |A_SCT =T_SCT;

— |A_Result = T_Result.

<t T_PDU(NormalCom) »

“«— T Length= LENGTH(A PDU——»
T_PDU
A_PDU
DATA_1 DATA.... DATA_12
BYTE2 JSBYTE3 [ BYTE. BYTE_13
<« T_PDU(NormalCom) >
< T_Length = LENGTH(A_PDU) >
T_PDU
A_PDU
DATA_1 DATA_2 DATA_3 DATA... DATA_255
BYTE_2 BYTE_3 BYTE_4 BYTE.... BYTE_256

Figure 4 — TL T Data.req and T_Data.ind with T Ptype = NormalCom (T_Length & '0")
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8.3.3 TL — T_Data.req and T_Data.ind interface with T_Ptype = DiagNodeCfg

This requirement specifies the transport layer packet type DiagNodeCfg via the T_Data.req and T_Data.
ind interface.

REQ |4.4 TL — T_Data.req and T_Data.ind interface with T_Ptype = DiagNodeCfg

The T_Data.req and T_Data.ind service interface with T_Ptype = DiagNodeCfg shall use the service interface
parameters specified in Table 1 and in Figure 5.

If the TL provider is the sender then the following mapping shall be implemented for a T_Data.req:
— T_Ptype=A_Mtype(DiagNodeCfg);

— T_Reqldl = A_Reqld;

— T_Lengfh = LENGTH(A_PDU);

— T.TA=A_TA;

— T_PDU ¢ [T_PCI, A_PDUJ;

— T_MNInfo = A_MNInfo;

— T_SCT 5 A_SCT.

If the TL prpvider is the receiver then the following mapping shall be implemented for a T_Data.ind:
— A_Mtyye = T_Ptype(DiagNodeCfg);

— A_Reqlfl = T_Reqld;

— A_Length = LENGTH(T_PDU);

— A_SA=[T_SA;

— A_PDUE [T_PDU w/o T_PCI];

— A_MNInfo = T_MNInfo;

— A_SCT#T_SCT;

— A_Resullt = T_Result.

€PiagNodeCfg» <« T_PDU(DiagNodeCfg) »
€———T_Length = LENGTH(A_PDU)}——
T_PDU
T_Reqld T_PCI A_PDU
T._PCltype T_PCI_DL DATA_1 DATA.... DATA_10
BYTE_1 /\v - BYTE_2 BYTE_3 BYTE._... BYTE_12
€¢PiagNodeCfz» <« T_PDU(DiagNodeCfg) >
«———T Length = LENGTH(A_PDU)—— 5|
T-PDY
N_Reqld T_PCI A_PDU
T_PCltype T_PCI_DL T_PCI_DLext DATA_1 DATA_... DATA_252
BYTE_1 BYTE_2 BYTE_3 BYTE_4 BYTE.... BYTE_255

Figure 5 — TL T_Data.req and T_Data.ind with T_Ptype = DiagNodeCfg

10 © IS0 2020 - All rights reserved


https://standardsiso.com/api/?name=d6d0db77b9cac2b89156af0f29ccde40

IS0 20794-3:2020(E)

8.4 TL — Internal operation

The transport layer transports application layer messages as packets. The TL supports two kinds of

A_PDU length up to 12 and of length greater than 12. The packets type are single packet.

REQ |4.5 TL — Internal operation

data transmission.

The internal operation of the CXPI transport layer shall support unsegmented (single packet) unacknowledged

Figure 6 shows unsegmented unacknowledged data transmission.

Single packet

Key
t time

Figure 6 — TL unsegmented unacknowledged data transmission

8.5/ TL—T_PDU

8.5]1 TL — T_PDU definition

Thg T_PDU represents the TL header and application protocol data unit (A_PDU).

Sender Receivel

tV Vit

REQ |4.6 TL — T_PDU — TL — T_PDU definition

If T| Ptype = DiagNodeCfg then the 'T_PDU shall consist of [T_PCI, A_PDU].
If T| Ptype = NormalCom then'the T_PDU shall consist of [A_PDU].

Typge: Byte Array

Range: [00,, to EF7}

8.5]2 TL —=T_PCI definition

8.5J2.1 "TL — General

The T_PCT parameter consists of a T_PCItype and T_PCI_DL. The T_PCI_DLext parameter depends on

the T_Length value (see Table 2).

8.5.2.2 TL — T_PCltype definition

The T_PCltype is used by the TL to identify which type of frame (e.g. single frame) is supported.

REQ |4.7 TL — T_PDU — TL — T_PCltype definition

with Table 2 and Table 3.

The T_PCI byte and type values shall only be included if T_Ptype = DiagNodeCfg and shall be in accordance

© IS0 2020 - All rights reserved

11


https://standardsiso.com/api/?name=d6d0db77b9cac2b89156af0f29ccde40

ISO 20794-3:2020(E)

Table 2 — T_PCI byte definition

T_PCI
T_Ptype T_Length BYTE_1 BYTE_2
Bit 7 to 4 Bit3 to '0’ Bit 7 to '0’
DiagNodeCfg (1 <T_Length<10) PCltype = 0000, DL N/A
DiagNodeCfg (11 < T_Length < 252) PCltype = 0000, 0000, DLext

Table 3 — T_PCltype value definition

PClItype Description
000p, Single packet

The TL protocol provides an optimised implementation of the transport protocol'in a
single packet (T_PCltype = 0000,). T_Length definition, see Table 2.

0001, to[1111, |Invalid

This range of values shall not be used in this document and shall befignored by the recgiv-
ing node.

8.5.2.3 TL — T_PCI_DL and T_PCI_DLext definition

The T_PCI DL and T_PCI_DLext parameter contains the length of the A )PDU used by the TL.

REQ |4-.8 TL — T_PDU — TL — T_PCI_DL and T_PCI_DLext definition

The T_PCI_PL and T_PCI_DLext parameter in the T_PDU shall be useéd to transmit the service user data length
received in|the T_Length parameter in the T_Data.req and T_Data.ind service interface as specified Table 4.

Table 4 — T_PCI_DL and T_P€I_DLext value definition

Valye Description
004 Invalid

This value is invalid.

0001, to]1010, |T_PCI_DL

The T_PCI_DL parameter value shall be encoded in the low nibble of the 4 bit of T_PCI
parameter value:

OBy to[FC;4  |T_PCI_DLéxt

The TARCl DLext parameter value shall be encoded in the T_PCI parameter value.

8.6 TL —+ Function models

8.6.1 TL—Transmission logic

The TL transmission function model Speciiies the logic and the mapping of SErvice INterface parameters
to the TL-specific packet parameters. The TL transmission logic distinguishes between packet types
T_Ptype = NormalCom and T_Ptype = DiagNodeCfg transmissions.

If the T_Ptype = NormalCom, then the length of the A_PDU determines, whether a packet 'A’ or a packet
'B' is transmitted to the lower OSI layer. If the T_Ptype = DiagNodeCfg, then a packet 'C' is transmitted
to the lower OSI layer.

REQ |4.9 TL — Function models — TL — Transmission logic

The TL transmission function model shall be in accordance with the logic specified in Figure 7.
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| T_Ptype = A_Mtype

A DiagNodeCfg

T_Ptype

A_Length = NULL A_Length 20
A_Length

Y

T_Length = A_Length

Y

| T_Length = A_Length |

8.6

Thd
the
Nor

If th
IBI i
the

Y

\ 4

T_Reqld = A_Reqld
T_Result = A_Result

T_Reqld = A_Reqld
T_PDU = A_PDU
T_NMInfo = A_NMInfo
T_SCT =A_SCT
T_Result = A_Result

[ Y )

o\

A\

1<T_Length<10 11 < T_Length
—‘—w@» 1%

~* VY

\ 4

< 252

T_PCI_DL = T_Length

T-PCI.LDL=0

00,

T PCI_DLext = T |Length
(0001, to 1010,) \ (0. to FC)
1F16 5F16
L_Reqld
| T_TA=A_TA | | T_SA = A_SA

>

QI
O
L

T_SCT =A_SCT

T_Reqld = A_Reqld
T_PDU = [T_PCIw/A_PDU]
T_NMInfo = A_NMInfo

T_Result = A_Result

2 TL — Reception logic

lower OSI layer:

Figure 7 — TL transmission logic

TL reception function model\specifies the logic and the mapping of service interface pat
TL-specific packet parameters. The TL reception logic distinguishes between packet type
malCom and T_Ptype = PiagNodeCfg reception.

e T_Ptype = NormalCom then the length of the A_PDU determines, whether a packet 'A’
s transmitted to.the lower OSI layer. If the T_Ptype = DiagNodeCfg then a packet 'C' is trapsmitted to

ameters to
T_Ptype =

pr a packet

RE

0] |4.1O TL — Function models — TL — Reception logic

Thd

TLaeception function model shall be in accordance with the logic specified in Figure 8.
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8.7 TL -
The TL err

( Network layer service interface )
NormalCom * DiagNodeCfg
T_Ptype

N_Length = NULL N_Length =0

; A 2 v \
| T_PDU = N_PDU | | A_PDU = [T_PDU w/o T_PCI] |

=00,, ¢ >00,,

1_PCI

T_Length = T_Length =
BYTE_2 BYTE_3 5

w |_>?<_lqb“,

v v N

.

A_Reqld = T_Reqld A_Reqld = T_Reqld q/
A_Result = T_Result A_NMinfo = T_NMInfo O
A_SCT = T_SCT )
A_Result = T_Result
/' N

Figure 8 — TL reception function.nodel

—- Error detection

br management specifies requirements relatéd to transport protocol error detection.

REQ |4.1I1 TL — Error detection — T_Data.ind and T_Data.conf with T_PCltype = 0000,

Reception

fa T_PDU with T_PCltype # 0000, shall-be ignored by the receiver.

REQ |4.1|2 TL — Error detection — T<Data.conf frame reception with T_PCI_DL = [0,4, B;4 to F¢]

The receive
— 046
— By to K

r shall ignore any receptipn‘of packet with T_Length = T_PCI_DL including a value

16*

to

REQ |[4.13 TL — Errer‘detection — T_Data.conf frame reception with T_PCI_DLext = [01,, to A4, FD}4

FF16l

The receivg

— 014t0

r shall.ignore any reception of packet with T_Length = T_PCI_DLext including a value
04,

— FDygto

FF16-

9 Network layer (NL)

9.1 SI— N_Data.req and N_Data.ind service interface

The service interface defines the service primitives and parameter mapping to the NL.

Figure 9 shows the NL N_Data.req and N_Data.ind service interface.

14
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Sender CXPI node Receiver CXPI node
1 1
£ pa ¢
Transport | SAP Network Network SAP | Transport |
layer layer layer layer |
(service user) (provider) (provider) (service user) |
request indication I
o—N_Data.ljeq—b -t - _ | | :
<—N_Data.ind o — = =p e———N_Data.ind——» |
) \ 3 |
g 2 Z |
= [
E £ \} I
g 2 r I
s 2
5 g !
° I
o \J
Key
1 dervice access point
2 1ead back from CXPI network provided by lower OSI layer
t fime
Figure 9 — NL N_Data.req and N_Dat4d.ind service interface
For|normal communication (NormalCom) the sender mode transmits, if master node, eithef a request
profected type identifier field (polling method), or'a request protected identifier field (N] Data.req).
All nodes receive the request protected identifier field of type NormalCom (N_Data.ind)] The node,
which has corresponding PDU data, transmits:thé response PDU (N_Data.req) and all nodes [receive the
response PDU (N_Data.ind).
For|diagnostic and node configuration(PiagNodeCfg) the sender node transmits a request protected
identifier field DiagNodeCfg (N_Data:req) onto the CXPI network. All nodes receive the request
protected identifier field of type DiagNodeCfg (N_Data.ind). The node, which has correspdnding PDU
datg, transmits the response PBU(N_Data.req) and all nodes receive the response PDU (N_Data.ind).
9.2 SI — N_Data.reqrand N_Data.ind service interface parameter mapping
Thip requirement specifies the network layer service interface parameter mapping to lower |0SI layers.
REQ |3.1 SI = N_Data.req and N_Data.ind service interface parameter mapping
Th¢ N_Data.feq and N_Data.ind service interface parameter mapping is specified in Table 5.
The netmal communication packet (NormalCom) consists of a N_Reqld (request field) a N_PDU
(rejpense field). The request field has no N_PDU and therefore, the N_Length = NULL. The response

field has a N_PDU and therefore, the N_Length="0".

The diagnostic and node configuration packet (DiagNodeCfg) always consist of a N_Reqld (request
field) and a N_PDU (response field). Therefore, the N_Length > "'0".

© IS0 2020 - All rights reserved
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Table 5 — N_Data.req and N_Data.ind service interface parameter mapping

N_Data.req and N_Data.ind parameter validity
Transport layer Network layer NormalCom with N_Length | DiagNodeCfg with N_Length
(service user) (service provider) = NULL 2'0' >'0'

req |.ind | .req | .ind req .ind
T_Ptype N_Ptype Xa X X X X X
T Length N Length X X X X X X
T Reqld N RegId X X X X X X
T ReqgTypefld® N ReqTypeId® X X —c —c —c —c
T TA N TA —c —c —c —c X X
T SA N _SA —c _c _c _c X X
T PDU N_PDU —c —c X X X X
T NMInfo N NMInfo —c —c X X X X
T SCT N SCT —c —c X X X X
T Result N Result —cC X —C X —C X
NOTE 1 A sgrvice interface call either includes a Reqld or a ReqTypeld parameter.
NOTE 2 If N_Ptype = DiagNodeCfg then the service provider packet consists of N_Reqld'ahd N_PDU.
a  Supported "X".
b Notusedl if N_Ptype = DiagNodeCfg.
¢ Notsupported "—".
9.3 NL —+ Service interface with N_Ptype parameter mapping
9.3.1 NL— N_Data.req and N_Data.ind with N Ptype = NormalCom (N_Length = NULL)
This requirement specifies the transport layer packet type NormalCom with N_Length = NULL vialthe
N_Data.red and N_Data.ind interface.
REQ |3.2 NL — N_Data.req and N_Data:ind with N_Ptype = NormalCom (N_Length = NULL)
The N_Datd.req and N_Data.ind servicejinterface with N_Ptype = NormalCom with N_Length = NULL shall uge
the servicel|interface parameters gpecified in Table 5 and Figure 10.
If the NL prfovider is the senderthen the following mapping shall be implemented for a N_Data.req:
— N_Ptype = T_Mtype(NormalCom);
— N_Reqllypeld = T_RegTypeld;
— N_Reqlfl = T_Regld.
If the NL prjovider(is the receiver then the following mapping shall be implemented for a N_Data.ind:
— T_Mtype=N_Ptype(NormalCom);

T_ReqTypeld = N_ReqTypeld;
T_Reqld = N_Reqld;
T_Result = N_Result.

«¢——NormalCom—p

N_ReqTypeld/N_Reqld
BYTE_1

Figure 10 — NL N_Data.req and N_Data.ind with N_Ptype = NormalCom (N_Length = NULL)
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9.3.2 TL — N_Data.req and N_Data.ind with N_Ptype = NormalCom (N_Length ='0")

This requirement specifies the transport layer packet type NormalCom with N_Length = '0" via the N_
Data.req and N_Data.ind interface.

REQ |3.3 NL — N_Data.req and N_Data.ind with N_Ptype = NormalCom (N_Length ='0")

The N_Data.req and N_Data.ind service interface with N_Ptype = NormalCom with N_Length ='0' shall use the
service interface parameters specified in Table 5 and Figure 11.

If the NL provider is the sender then the following mapping shall be implemented for a N_Data.req:

— N_Ptype =T Mtype(NormalCom);

— |N_Length = T_Length;

— |N_PDU =T_PDU;

— [N_MNInfo = T_MNInfo;

— |N_SCT = T_SCT.

If the TL provider is the receiver then the following mapping shall be implemented for a T_Data.ind:
— |T_Mtype = N_Ptype(NormalCom);

— |T_Length = N_Length;

— |T_PDU = N_PDU;

— |T_MNInfo = N_MNInfo;

— |T_SCT = N_SCT.
< N_PDU(NormalConi) >
€«————N_Length = LENGTH(TPDU)——»
N_PDU
TLPDU
DATA_1 DATA.... DATA_12
BYTE_2 BYTE=S | BYTE.... BYTE_13
<« N_PDU(NormalCom) »
< N_Length = LENGTH(T_PDU) >
N_PDU
DATA 1 DATA 2 DATA 3 DATA.... DATA 255
BYTE_2 BYTE_3 BYTE._4 BYTE.... BYTE_256

Figure:x}1 — NL N_Data.req and N_Data.ind with N_Ptype = NormalCom (N_Length ='0")
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