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Disclaimer

This specification and the material contained in it, as released by AUTOSAR is for
the purpose of information only. AUTOSAR and the companies that have contributed
to it shall not be liable for any use of the specification.

The material contained in this specification is protected by copyright and other types
of Intellectual Property Rights. The commercial exploitation of the material contained
in this specification requires a license to such Intellectual Property Rights.

This specification may be utilized or reproduced without any modification, in any form
or by any means, for informational purposes only.

For any other purpose, no part of the specification may be utilized or reproduced, in
any form or by any means, without permission in writing from the publisher.

The AUTOSAR specifications have been developed for automotive applications only.
They have neither been developed, nor tested for non-automotive applications.

The word AUTOSAR and the AUTOSAR logo are registered trademarks.

Advice for users

AUTOSAR Specification Documents may contain exemplary items (exemplary
reference models, "use cases", and/or references to exemplary technical solutions,
devices, processes or software).

Any such exemplary items are contained in the Specification Documents for
illustration purposes only, and they themselves are not part of the AUTOSAR
Standard. Neither their presence in such Specification Documents, nor any later
documentation of AUTOSAR conformance of products actually implementing such
exemplary items, imply that intellectual property rights covering such exemplary
items are licensed under the same rules as applicable to the AUTOSAR Standard.

20f 122 Document ID 841: AUTOSAR_ATS_GlobalTimeSynchronization
- AUTOSAR Confidential -



AUT©o O3 A R nce Test Specification of Global Time Synchronization
AUTOSAR TC Release 1.2.0

Table of Contents

1 Acronyms and abbreviatioNS ..........ccceeiiieiuiiiiiie e e 6
2 Related DOCUMENTALION..........uuuiiiiee et e e et e e e e eeeeeees 7
72200 R 1] 10 | o [ Yo U 0= P 7

3 Yo7 ] o1 PPPPPP 8
4 RS_BRF_01660 - Global Time Synchronization over CAN..........cccccoevvieeeieinnnn, 9
4.1  General Test Objective and APProach............eeeeevviieiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeee 9
A.1.1 TeSE SYSIBIM ...t e et eaans 10
4.1.2 TeSt CaSE DESION ...uuiiii et e e 13

4.2  Configuration reqUINEMENTS .........ceiiiiiiiiiiiiiiiiiiiiiieee ettt 14
4.2.1 TeSt CONFIQUIALION........cuiiiiiiiiiiiiiiiiiiiieeeeee ettt 14
4.2.2 Static ConfiguratioN..........coovuuiiiiiiiii e e 14

4.3  Re-USADIE TESE SIEPS ...ciiiiiiiiiiiiiiiiiiee ettt 21
I K <1 07 L] PP PPT 21

4.4.1 [ATS_GTS 01228] Global Time Master: Setting of Global Time base
by Active Customer and sending of SYNC frames

(CRC_SUPPORTED) 0OVEI CAN ...coiiiiieiiiiiitiiee e 21
4.4.2 [ATS_GTS _01266] Global Time Master: Handling of SYNC message
Confirmation Failures............ccooiiiiiiiiiii e 25

4.4.3 [ATS_GTS _01264] Global Time Master: Setting of Global Time base
by Active Customer and sending of offset frames
(CRC_NOT_SUPPORTED) over CAN .....coovviiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeee 27
4.4.4 [ATS_GTS 01268] Global Time Master: Handling of Offset message
Confirmation FailUresS..........coooiiiiiiiiee e e 29
4.45 [ATS_GTS 01238] Global Time Master: Handling of time base using
NVM (Storage and RetrieVe) .......oooeeeiiiiiiieeeee 31
4.4.6 [ATS_GTS 01242] Time Slave: Reception of SYNC frames
(CRC_IGNORED) over CAN, Synchronize Local Time Base and
share the current time to active CUStOMErS ..........coovvevviiiiiiiieeeeeeeeeiiiinn 33
4.4.7 [ATS_GTS _01271] Time Slave: Handling of SYNC message reception
timeout (CanTSynGlobalTimeFollowUpTimeout)........cc.ccoeeevvviiiiiieinnnnnnn. 35
4.4.8 [ATS_GTS 01273] Time Slave: Handling of SYNC message
Sequence Mismatch failureS..........coveeviiiiiicii e, 38
449 [ATS_GTS 01286] Time Slave: Reception of Offset frames
(CRC_VALIDATED) over CAN, Synchronize Local Time Base and
share the current time to active CUStOMErS. .........ccovvvveiiiiiiiiie e, 43
4.4.10[ATS_GTS _01244] Time Slave: Reception of Offset frames
(CRC_NOT_VALIDATED) over CAN, Synchronize Local Time Base

and share the current time to active CUSTOMET ...........ccovvviiiviiiinieeeeeeeeeins 45
4.4.11[ATS_GTS _01272] Time Slave: Handling of Offset message reception

timeout (CanTSynGlobalTimeFollowUpTimeout)...........ccoevveeeiieeeeiiinnnnnn. 46
4.4.12[ATS_GTS 01274] Time Slave: Handling of Offset message

Sequence Mismatch failure..............uoiiiiiiii e 49
4.4.13[ATS_GTS _01270] Time Slave: Synchronize Runnable entities to time

DS . 53

30f 122 Document ID 841: AUTOSAR_ATS_GlobalTimeSynchronization

- AUTOSAR Confidential -



AUT©o O3 A R nce Test Specification of Global Time Synchronization
AUTOSAR TC Release 1.2.0

5 RS_BRF_01660 - Global Time Synchronization over FlexRay ........................ 56
5.1 General Test Objective and ApProach..........ccccccevvviiiiiiiiiiiiiiiiiiieeeee 56
5.1.1 TSt SYSIIM ...t e e e e e e e e 56
5.1.2 TeSt CaSE DESION ...uuuuiiiieeiiiieeecie ettt e e e e e e 59

5.2  Configuration reqUIrEMENTS ........ccoviiiiiiiiiiiiiiiieieeeeeeeee e 60
5.2.1 Test ConfiQUuIratioN.........cooviiiiiiiiiiiiiiiiieeeeeeeeeee e 60
5.2.2 Static ConfigUuIatioN..........ccoiiiiiiiiiiie e e e e 60

5.3  Re-usable TeSt SIEPS ....ccoiiiiiiiiiiii 67
S =L A O] T PP 67

5.4.1 [ATS_GTS _01275] Global Time Master: Setting of Global Time base
and user data by Active Customer and sending of SYNC frames
(CRC_NOT_SUPPORTED) over FlexRay ...........cccccceeiieeeeiieieiiiciee e, 67

5.4.2 [ATS_GTS_01287] Global Time Master: Setting of Offset Time base
by Active Customer and sending Offset frames (CRC_SUPPORTED)
OVET FIEXRAY ...ttt 70

5.4.3 [ATS_GTS 01249] Time Slave: Reception of SYNC frames
(CRC_VALIDATED) over FlexRay, Synchronize Local Time Base and
share the current time to active CUSIOMENS ............uuvuvimimiiiiiiiiiiiiiiiiiiianens 72

5.4.4 [ATS_GTS_01250] Time Slave: Reception of SYNC frames
(CRC_IGNORED) over FlexRay, Synchronize Local Time Base and

share the current time to active CUSTOMErS. .........ccevvveeiiiiiiiiee e, 75
5.45 [ATS_GTS 01256] Time Slave: Handling of SYNC message
Sequence Mismatch failures.............cooviiieiiiiiiie e 77

5.4.6 [ATS_GTS 01277] Time Slave: Reception of Offset frames
(CRC_NOT_VALIDATED) over FlexRay, Synchronize Local Time

Base and share the current time to active customers. ..............ccoeeeeee. 80

5.4.7 [ATS_GTS 01280] Time Slave: Handling of Offset message
Sequence MismatCh failuresS.............uuuviiiiiiiiiiiiiiiiiiiiee 82
6 RS_BRF_01660 - Global Time Synchronization over Multiple Bus.................. 85
6.1 General Test Objective and Approach..........ccccoooo, 85
6.1.1 TSt SYSIBIM ...t 86
6.1.2 TeSt Case DESIGN ...uiiiiiii i 91
6.2  Configuration reqUIrEMENTS ......ccooeeieiieeeee e 93
6.2.1 TeSt CoNfIQUIatiON.........cooeeiieeeeeeee e 93
6.2.2 Static CoNfIQUIAtION..........uiiiiiiii e 94
6.3 Re-usable TeSt StEPS ...cooe e 101
B.4 TSt GBS .ottt e e e e e e e eea e eees 101

6.4.1 [ATS_GTS 01281] Global Time Master over Multiple Bus(Single Time
Domain): Setting of Global Time base and user data and sending of
SYNC frame over CAN and FIEXRAY ..........ccovvviiiiiiiiiiiieeeein e 101

6.4.2 [ATS_GTS_01257] Global Time Master  over Multiple
Bus(MultipleTime Domain): Setting of Global Time base and user data

and sending of SYNC frame over CAN and FlexRay...........ccccceeeeveennns 106

6.4.3 [ATS_GTS 01258] Time Gateway- Time Slave on FlexRay and Time
MaASTEN ON CAN ..o e e 111
4 of 122 Document ID 841: AUTOSAR_ATS_GlobalTimeSynchronization

- AUTOSAR Confidential -



AUT©o O3 A R nce Test Specification of Global Time Synchronization
AUTOSAR TC Release 1.2.0

6.4.4 [ATS_GTS_01259] Time Gateway - Time Slave on CAN and Time
Master ON FIEXRAY .......ccovviiiiiiiie e 115

6.4.5 [ATS_GTS_01260] Time Gateway - Time Slave on CAN (Network 1)
and Time Master on CAN (NetWOrk 2) .......ccoevvviiiiiiiiiiiieiiiiiieeeee e 118

5o0f 122 Document ID 841: AUTOSAR_ATS_GlobalTimeSynchronization
- AUTOSAR Confidential -



AUT©o O3 A R nce Test Specification of Global Time Synchronization

1 Acronyms and abbreviations

AUTOSAR TC Release 1.2.0

Abbreviation / Description:

Acronym:

AT Acceptance Test

CAN Controller Area Network

ECU Electronic Control Unit

LT Lower Tester

PCO Point of Control and Observation
Rx Reception

SUT System Under Test

SWC Software Component

TCP Test Coordination Procedures
TX Transmission

uT Upper Tester
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2 Related Documentation

2.1 Input documents
[1] Specification of Synchronized Time-Base Manager
AUTOSAR_SWS_SynchronizedTimeBaseManager.pdf

[2] Specification of Time Synchronization over CAN
AUTOSAR_SWS_ TimeSyncOverCAN.pdf

[3] Specification of Time Synchronization over FlexRay
AUTOSAR_SWS_TimeSyncOverFlexRay.pdf

[4] Specification of Operating System
AUTOSAR_SWS_OS.pdf

[5] Specification of Basic Software Mode Manager
AUTOSAR_SWS_BSWModeManager.pdf

[6] Specification of CAN Interface
AUTOSAR_SWS_ CANiInterface.pdf

[7] Specification of FlexRay Interface
AUTOSAR_SWS_FlexRaylinterface.pdf

[8] Specification of RTE
AUTOSAR_SWS_RTE.pdf

[9] Requirements on Synchronized Time-Base Manager
AUTOSAR_SRS_SynchronizedTimeBaseManager.pdf

[10] Requirements on Acceptance Tests
AUTOSAR_ATR_Requirements.pdf

[11] Requirements on AUTOSAR Features
AUTOSAR_RS Features.pdf

[12] System Template
AUTOSAR_TPS_SystemTemplate.pdf
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3 Scope

The following test cases are used to verify the correct behavior of all the Global Time
Synchronization features.

Each test case documents for which releases of the AUTOSAR software
specification it can be used:
e When test cases are known to be applicable for a release, this is mentioned in the
‘“AUTOSAR Releases” field of the test case specifications.
You can find a summary of the applicability of all test cases to the software
specification releases in the “AUTOSAR_TR_ATSReleaseApplicability”
document.
e When test cases are known to require adaptations (in their configuration
requirements or test sequences), this is mentioned in the “Needed Adaptation to
other Releases” field of the test case specifications.
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4 RS BRF _01660 - Global Time Synchronization over CAN

4.1 General Test Objective and Approach

This Test Specification intends to cover the Global Time Synchronization feature of
StbM and CanTSyn as described in the AUTOSAR Feature [RS_BRF_01660].

The tests use a test bench environment and Embedded Software Components that
use the feature.

This test case document has been established to cover the following features:

uc 01,01+ User Data [SWS_CanTSyn_D0011]
OV {Qver flow of Secends Handling) [SWS_CanTSyn_00047] |
ing [SWS_CanTsyn_poo30] s |

uC 01,01 " Periadic Transmission [SWS_CanTSyn_00028] \ SYNCIFUP Messages
UC 0101~ GRE Prolacted [SWS_CanTSyn_00031] % \

SGW(Sync to Global Time) H

- |
ug 01.01 Tx Timeout [SWS_CanT8yn_00033) |
- T Sl e L | Transmission of Timo Information over bus
UCO101 % FUP Tx with TimeOffset [SWS_CanTSyn 00032] /
uC 0101 " Periodic Transmission [SWS_CanT Syn_00038]
UCo101f  CRG Pratected [SWS_CanTSyn_00041] |
r OFS/OFNS Mes:
uc o101 Tx Timeout [SWS_CanTSyn_00042] % |
UCOLO1 o OFNS Txwith TimeOffset [SWS_CanTSyn_00040] J
uC o102 Sequence No mismatch betwsen SYNG and FUP [SWS_CanTSyn_00076)
™, Sequence Emor

uc 01,02 Sequence No mismatch betwesn suces ® SYNC [SWS_CanTSyn_00078]

ue 01,02 Rx Timeout [SWS_CanTSyn_00063] | ‘
G 0102 " CRC Eror [SWS_CanTSyn 00080 | qyncirup Messagas
uc 01,02

e Data [SWS_CanTSyn_00011] |

. |
UC 01,02 %  OVS (Over flow of Seconds Handling) [SWS_CanTSyn_00075) |
UC 01,024 VALID FUP Message [SWS_CanTSyn 00064] | Recaption of Time Information over bus
UG 01,02 Sequence Na mismaich betwsen OFS and OFNS [SWS_CanTSyn_00077] [ \
N - \,_Sequence Error | |
UC 0102 Sequence No mismatch betwaen successive OFS [SWS_CanTSyn_00078] \ ] — .
UCOI02 Y o Tmeout [9WS Cansyn onor | | | Foatura Trea ___Global Time Synchronisation Over CAN 2

; r 7l OFS/OFNS Messages |
UC 01025 CRC Eror [SWS_CanTSyn 00080 fﬂ

UC 0102 User Data [SWS_CanTSyn 00011] )
Ueo1.02  VALID OFNS Message [SWS_GanTSyn_00072) /
UC 0102 Time hase[SWS_SthM_00247]
UC01.02  UserData [SWS_StoM_00z47] |
uco1oz~  TIMELEAP [SWS_StbM_00182) . \'f
uc 01,02+ TIMEOUT [SWS_StbM_D0183] | \ To Read
STEM_SYNG_TO GATEWAY [SWS_SibM_00184c 2 M—M \
uco102  GLOBAL_TIME_BASE [SWS_StbM_00185] ,-" | Aclive Customers ustomerfUser Acoaes of Time Infomation |
UC 0102 % Exlended Time Base [SWS_SIbM_00247] /
vty global SWWS_SIoM_D0240] | [ |
UG 01,01+ SWS_SIN_00240) | To Set J |
uco11 & [ |
Uc 0102 v 0 Schedule Tabl lon [SWS_Stoh_00020] Triggered Customers |/ 1
uc o104 ¥ Time Base StorelRestore from Nvi |
UC 0102+ Use OS Counter [SWS_StbM_00173] I

_Current Time Derivatien using Local Counter |

Use Ethemet Coniroller [SWS_StoM_00173] chol

Below Features are not tested in this test suite:

e SGW(Sync to Global Time) Handling [SWS_CanTSyn_00030] and
STBM_SYNC_TO_GATEWAY [SWS_StbM_00184]: Feature are tested in the
test suite 'Global Time Synchronization over Multiple Bus'.

e Use Ethernet Controller [SWS_StbM_00173]: Testing over Ethernet bus is out
of scope of this ATS.

This specification gives the description of required tests environments (test bench,
uses case, configuration files) and detailed tests cases for executing tests.

9 of 122 Document ID 841: AUTOSAR_ATS_GlobalTimeSynchronization
- AUTOSAR Confidential -



A UT©OH)S L IR nce Test Specification of Global Time Synchronization

4.1.1 Test System
4.1.1.1 Overview on Architecture

AUTOSAR TC Release 1.2.0

In order to cover the required features / sub-features coverage, the environment has

been separated in several use cases.

Test Cases are derived based on below use cases

41.1.1.1 UC 01.01: Global Time Master over CAN

SUT acts as Global time Master and Sets time base, offset time base and Trigger for

transmission of Synchronization over CAN bus.

Test System

GTS
(Lower
Tester)

IPCD

sSUT

SWC

= SWC
\Eris [Time
Time

Provider) . User}

Runtime Environment (RTE)

STh

Microcontro ller

CAMNBus

As shown in below figure, Functionalities of Global Time master of a time domain are

tested over CAN in the use case 01.01

Time Slave h

Time Subdomain .

Mime Gateway.{~
JPEREEEE - TS
~“TM
CAN

Ir Time Slave l‘.

|

i

II

\

.| Time Slave

o TS: Time Slave

e TM: Time Master
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41.1.1.2 UC01.02: Time Slave over CAN

SUT acts as Time Slave and Gets time base, offset time base and Synchronizes
Local time to Global Time base.

Test System SUT
GTS Runtime Environment (RTE)
bt
ester
I PCOD Microcontroller

CAN Bus

As shown in below figure, Functionalities of Time Slave of a time domain are tested
over CAN in the use case 01.02

|
i
- ]
Global Time Master !
UC 01.02 |
Y i
e e |
| ‘ |
i
' Time Slave h !
i \ |
i ! I
i 4 H !
! ! / !
! Y Time Slave ; Time
1 k . Domain
i . .
1 - F
i Time Subdomain 'anateway - i
| . [meseteuny a
i 0 TTM |
i . i
i e CAN ;
i ;r Time Slave l\l |
[] W ]
i ! i |
i v i i
i | Time Slave S |
[y r ]
i i
i -
! ) e TS: Time Slave i
i Treel_ - Th: Time Master |
L I
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4.1.1.1.3 UC 01.03: Synchronization of Runnable entities to Global Time

SUT Synchronizes Runnable entities to Global Time base using OS Scheduler
(Triggered Customer).

Test System SUT

W
(Global

EWC

Time I
Provider) . e
GTS Runtime Environment (RTE)
G -
esterd | canTsyn |
| canif |
I PCO Microcontm ller

CAMBus

4.1.1.1.4UC 01.04: Initialization of time base from value stored in Non-volatile
Memory

During initialization, SUT updates time base from Non-volatile Memory.

Test System SUT
SWE

SWC

o B e
Prowider) . L=
GTS Runtime Environment (RTE)
[Lower ~stom |
Tester]
I PCO Microcontmoller

CANBus

4.1.1.2 Specific Requirements
Not Applicable.

4.1.1.3 Test Coordination Requirements
UC 01.01: Global Time Master over CAN

e Test System (LT <CAN>) shall read the CanTSyn CAN Frames and decode the same as per
Frame Format provided in AUTOSAR_SWS_TimeSyncOverCAN.
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UC 01.02: Time Slave over CAN

e Test System (LT <CAN>) shall encode the CanTSyn CAN Frames as per Frame Format provided
in AUTOSAR_SWS_TimeSyncOverCAN and transmit over bus.

Requirements for CRC Calculation

e Test System (LT <CAN>) shall use the Crc_CalculateCRC8H2F() (Refer AUTOSAR Specification
of CRC Routines AUTOSAR_SWS_CRClLibrary.pdf) to calculate the CRC of the Frame. Below
are the parameters used for CRC calculation:

The CRC start value shall be OxFF.

The CRC final XOR-value shall be OxFF.

The CRC polynomial shall be 0x2F.
The DatalDList shall be same as provided in CanTSyn Static Configuration.

4.1.2

Test Case Design

Below diagrams explain test design for different use cases

TCP

Set Global Time at

Time Master as t0

Read the Time

- =
transmitted on

bus (Lower Tester)
astaA

Read the Time

transmitted on
bus (Lower Tester)
astB

tOr is the time that shall be
transmitted, Seconds portion of
tOris put in SYNC CAN message

Calculated through Tx
Confirmation mechanism.

Transmit t4r in FUP message

5r is the time that shall be
transmitted, Seconds portion of
i5ris put in SYNC CAN message

t6r: Actual time of Transmission,
Calculated through Tx

Confirmation mechanism.

Transmit t9r in FUP message

5(t) = Seconds portion of time t

t

t1r: Actual time of Transmission,

SUT (CAN Time Master)

t0r
tir

SYNC(s(tor))

FUP(t4r= tir - 5(t0))

SYNC(s(tsr))

FUP(YQI‘: tér - SEISr}}

LT<CAN>

s{tor)

tar

Computed relative time
tA = s(tOr)+t4r

Reception of Time
in seconds: 5{t5r)

L

Reception of
Manoseconds part of

time: t9r _

Computed relative time
tB = s(t5r)+ter

t

Fig: UC 01.01 - Global Time Master over CAN Test Design
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Reception of Nanoseconds part of time:
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Difference between 2
relative times tA and tB
should be Sync Period
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TCP LT<CAN>

t0r is the time that
shall be transmitted, t0r

SUT (CAN Time Slave)

Transmit the time
_— .
over bus (Lower

Tester ) t0 t1r: Actual time of Transmission, t1r
Calculated through Tx

Canfirmation mechanism.

SYNC(s(tor))

5(t0r)
Transmit t4r in FUP message FUP“’4F t1r
el = 5

<TestWaitTime = B00ms>

o I -

t4r

Request for Get
Current Time
using TCP (tA)after
<TestWaitTime>

5(t) = Seconds portion of time t

i t t

Fig: UC 01.02 - Time Slave over CAN Test Design

4.2 Configuration requirements

|, Reception of Time in seconds:

Reception of Nanoseconds part of time:

SUT shall internally calculate relative time

Current Time = s(t0r)+tdr + <TestWaitTime>

The configuration can be divided into two separate parts. The test configuration
describes variables used to parameterize the test case. The static configuration
describes the necessary settings of the DUT in order to allow a test case to perform.

4.2.1 Test Configuration

Communication data base for CanTSyn is depicted below

test configuration parameters
I-Pdu CANID Tx ECU Rx ECU
AT 101 Ipdu 101 SUT Test Bench
AT _102_Ipdu 102 Test Bench SUT

4.2.2 Static Configuration

4.2.2.1 Static Configuration Groups

SCG_ATS GlobalTimeSync Time Master

System Description Parameters

StbM

SystemTemplate::GlobalTime::GlobalTimeMaster.isSystemWideGl | TRUE
obalTimeMaster

CanTSyn

SystemTemplate::GlobalTime::GlobalTimeMaster.syncPeriod 2000ms
SystemTemplate::GlobalTime::CAN::GlobalTimeCanMaster.syncC | 80ms
onfirmationTimeout
SystemTemplate::GlobalTime::GlobalTimeDomain.globalTimePdu | Ref. To PDU
ECU Configuration Parameters

StbM

StbM.StbMGeneral. StbMMainFunctionPeriod Sms
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StbM.StbMSynchronizedTimeBase.StbMLocalTimeRef Ref. to
OSCounter

CanTSyn

CanTSyn.CanTSynGeneral.CanTSynMainFunctionPeriod 5ms

CanTSyn.CanTSynGlobalTimeDomain. 1

CanTSynGlobalTimeDomainld

CanTSyn.CanTSynGlobalTimeDomain. Ref. to StbM

CanTSynSynchronizedTimeBaseRef time base

CanTSyn.CanTSynGlobalTimeDomain. 100ms

CanTSynGlobalTimeMaster.

CanTSynGlobalTimeTxFollowUpOffset

CanTSyn.CanTSynGlobalTimeDomain. 0

CanTSynGlobalTimeMaster.CanTSynGlobalTimeMasterPdu.

CanTSynGlobalTimeMasterConfirmationHandleld

Use Cases

UC 01.01

SCG_ATS GlobalTimeSync_Time Slave

System Description Parameters

StbM

SystemTemplate::GlobalTime::GlobalTimeMaster.isSystemWideG| | FALSE

obalTimeMaster

CanTSyn

SystemTemplate::GlobalTime::GlobalTimeMaster.syncPeriod 2000ms

SystemTemplate::GlobalTime::GlobalTimeDomain.followUpTimeou | 300ms

tValue

ECU Configuration Parameters

StbM

StbM.StbMGeneral.StbMMainFunctionPeriod 5ms

StbM.StbMSynchronizedTimeBase.StbMLocalTimeRef Ref. to
OSCounter

CanTSyn

CanTSyn.CanTSynGeneral.CanTSynMainFunctionPeriod 5ms

CanTSyn.CanTSynGlobalTimeDomain. 1

CanTSynGlobalTimeDomainld

CanTSyn.CanTSynGlobalTimeDomain. 1

CanTSynGlobalTimeSequenceCounterJumpWidth

CanTSyn.CanTSynGlobalTimeDomain. Ref. to StbM

CanTSynSynchronizedTimeBaseRef time base

CanTSyn.CanTSynGlobalTimeDomain. 1

CanTSynGlobalTimeSlave.CanTSynGlobalTimeSlavePdu.

CanTSynGlobalTimeSlaveConfirmationHandleld

CanTSyn.CanTSynGlobalTimeDomain. Ref. to PDU

CanTSynGlobalTimeSlave.CanTSynGlobalTimeSlavePdu.
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CanTSynGlobalTimePduRef

Use Cases

UC 01.02

SCG_ATS GlobalTimeSync Schedule table synchronization

System Description Parameters

StbM

SystemTemplate::GlobalTime::GlobalTimeMaster.isSystemWideGl | TRUE

obalTimeMaster

ECU Configuration Parameters

StbM

StbM.StbMGeneral. StbMMainFunctionPeriod 5ms

StbM.StbMTriggeredCustomer.StbMTriggeredCustomerPeriod 5ms

StbM.StbMSynchronizedTimeBase.StbMLocalTimeRef Ref. to
OSCounter

StbM.StbMTriggeredCustomer.StoMOSScheduleTableRef Ref. to OS
Schedule table

StbM.StbMTriggeredCustomer.StbMSynchronizedTimeBaseRef Ref. to StbM
time base

Test Cases

UC 01.03

SCG_ATS GlobalTimeSync NvM

System Description Parameters

StbM

SystemTemplate::GlobalTime::GlobalTimeMaster.isSystemWideGl | TRUE

obalTimeMaster

ECU Configuration Parameters

StbM

StbM.StbMGeneral. StbMMainFunctionPeriod 5ms

StbM.StbMSynchronizedTimeBase.StbMLocalTimeRef Ref. to
OSCounter

StbM.StbMSynchronizedTimeBase.StbMStoreTimebaseNonVolatil | STORAGE_AT _

e SHUTDOWN

Use Cases

UC 01.04

4.2.2.2 Required System Description
Refer section 3.2.2.1

4.2.2.3 Required ECU Configuration
Refer section 3.2.2.1
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4.2.2.4 Required Software Components

TestBench
{“] Software Component:
Lower Tester
hultiple

-1 port to 52t the time

- 1 port to get the time
5 UT Service Component:
B=w Mode manager

Software Component l:l
Upper Tester
Used to contral
- CanTSyn_SetTransmissionMode l:_. CerTreis

L]
.® Service Component:

Synchronous Time Base Manager

O SetGlobalTime | SetOffzet,
ZetUserData

O GetCurrentTime,
GetCurrentTimeExtended

Fig: UC 01.01 - Global Time Master over CAN SWC Overview

TestBench
Software Component:
I_] Lower Tester
- 1 port to get the time

S UT Service Component:

EB=zw Mode manager

Software Component
Upper Tester
Used to control:

- CanTSyn_SetTranzmissionMode [ o
'._1- EswMMode

Service Component:
Synchronous Time Base Manager

'@ GetCurrentTime,
GetCurrentTimeExtended

Fig: UC 01.02 - Time Slave over CAN SWC Overview
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4.2.2.4.1 SWC Client GlobalTime Provider

SWC Name | GlobalTime_Provider

Name Client_SetGlobalTime
Type RPortPrototype
Interface GlobalTime_Master_Interface

Requirements

Name Client_SetUserData
PORTS Type RPortPrototype
Interface GlobalTime_Master_Interface

Requirements

Name Client_SetOffset
Type RPortPrototype
Interface GlobalTime_Master_Interface

Requirements

Name RUN_GlobalTimeProvider

Requirements Runnable shall be invoked by TCP

Name sscp_GlobalTimeProvider
Type SynchronousServerCallPoint
RUNNABLE Access to | Client_SetGlobalTime (Write
ENTITIES operation)
ServerCallPoint Client_SetUserData (Write
operation)
Client_SetOffset (Write
operation)
Requirements

4.2.2.4.2 SWC Client Time_User

SWC Name | Time_User

Name Client_GetCurrentTime
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Type

RPortPrototype

Interface

GlobalTime_Slave_Interface

Requirements

PORTS
Name Client_GetCurrentTimeExtended
Type RPortPrototype
Interface GlobalTime_Slave_Interface
Requirements
Name RUN_TimeUser
Requirements | Runnable shall be invoked by TCP
Name sscp_TimeUser
Type SynchronousServerCallPoint
RUNNABLE Access to | Client_GetCurrentTime (Read
ENTITIES

ServerCallPoint

operation)
Client_GetCurrentTimeExtended
(Read operation)

Requirements

4.2.2.4.3 SWC Server StbM

SWC Name | StbM
Name Server_SetGlobalTime
Type PPortPrototype
Interface GlobalTime_Master_Interface

Requirements

Name Server_SetOffset
Type PPortPrototype
Interface GlobalTime_Master_Interface

Requirements
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Name Server_SetUserData
Type PPortPrototype
PORTS Interface GlobalTime_Master_Interface

Requirements

Name Server_GetCurrentTime

Type PPortPrototype

Interface GlobalTime_Slave_Interface

Requirements

Name Server_GetCurrentTimeExtended

Type PPortPrototype

Interface GlobalTime_Slave_Interface

Requirements

Name StbM_SetGlobalTime
Requirements

Name OIE_ SetGlobalTime
Type OperationinvokedEvent
Started by Event Port:Server_SetGlobalTime
Operation: Read
Requirements

Name StbM_SetOffset

Requirements
RUNNABLE Name OIE_SetOffset
SNUTSS ServerCallPoint Type OperationinvokedEvent

Port: Server_SetOffset
Operation: Read

Requirements

Name

| StbM_SetUserData
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Requirements

Name OIE__ SetUserData

Started by Event Type OperationinvokedEvent
Port: Server_SetUserData
Operation: Read

Requirements

Name StbM_GetCurrentTime

Requirements

Name OIE_ GetCurrentTime

Started by Event Type OperationinvokedEvent
Port: Server_GetCurrentTime
Operation: Read

Requirements

Name StbM_GetCurrentTimeExtended

Requirements

Name OIE_GetCurrentTimeExtended
Started by Event Type OperationinvokedEvent
Port:

Server_GetCurrentTimeExtended
Operation: Read

Requirements

4.3 Re-usable Test Steps
Not applicable

4.4 Test cases

4.4.1 [ATS_GTS _01228] Global Time Master: Setting of Global Time base by
Active Customer and sending of SYNC frames (CRC_SUPPORTED) over
CAN

Test Objective |Global Time Master: Setting of Global Time base by Active Customer and sending
of SYNC frames (CRC_SUPPORTED) over CAN

ID ATS_GTS_01228 [AuTOSAR}.2.114.2.2
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Requirement
on Acceptance
Test Document

Releases
Affected StbM, CanTSyn State reviewed
IModules
Trace to ATR: ATR_ATR_00131

ATR: ATR_ATR_00132
ATR: ATR_ATR_00133

Trace to SWS
Item

SynchronizedTimeBaseManager: SWS_StbM_00240
TimeSyncOverCAN: SWS_CanTSyn_00011
TimeSyncOverCAN: SWS_CanTSyn_00028
TimeSyncOverCAN: SWS_CanTSyn_00031

Requirements /
Reference

to Test
Environment

Use Case UC01.01

Adaptation to
other Releases

Configuration [StbM:

Parameters StbMSynchronizedTimeBaseldentifier = 1
CanTSyn:
CanTSynGlobalTimeTxCrcSecured= CRC_SUPPORTED
CanTSynGlobalTimeSyncDatalDListIndex = {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15}
CanTSynGlobalTimeSyncDatalDListValue in ASCII = {"A", "U", "T", "O", "S", "A",
"R", "A", "T", "S", "G", "T", "S", "S", "Y", "N"}
CanTSynGlobalTimeFupDatalDListindex = {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15}
CanTSynGlobalTimeFupDatalDListValue in ASCII = {"A", "U", "T", "O", "S", "A", "R",
"A", T, S, "GN, T, ST, F, U, TP

Summary Aim is to:
\Verify that StbM accepts the global time base from Upper Tester using client-server
Interface.
\Verify that CanTSyn shall Transmit the global time base to time slave periodically
via SYNC and FUP message with CRC secured.

Needed Not Applicable

Pre-conditions

SUT shall be initialized.

[Main Test Execution

Test Steps

Pass Criteria

Step 1

[CP]

Start RUN_ GlobalTimeProvider

Step 2

[RUN<RUN_ GlobalTimeProvider>] [RUN<RUN_ GlobalTimeProvider>]

Execute Rte_Call_ Client_SetGlobalTime
and Rte_Call_ Client_SetUserData with
below values:

Rte_Call returns RTE_E_OK

timeBaseld = 1

StbM_TimeStampType.nanoseconds =
0x00000000

StbM_TimeStampType.seconds =
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0xO00000E10

StbM_UserDataType.User Data Byte 0 =
OxAA

StbM_TimeStampType.secondsHi = 0x0000

Step 3 [CP]
\Wait 100ms
Step 4 [CP]
Start RUN_TimeUser
Step 5 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Client_GetCurrentTime |[Rte_Call returns RTE_E_OK.
Time received from Time user should
be as mentioned below:
StbM_TimeStampType.nanoseconds
= 0x00000000 + <TestWaitTime =
100ms>.
StbM_TimeStampType.seconds =
0xO00000E10(3600d)
StbM_TimeStampType.secondsHi =
0x0000
StbM_UserDataType.User Data Byte O
= OXAA
Step 6 [LT<CAN>] [LT]
Receives the SYNC message with CRC Receives SYNC message in the format
\validation as per test co-ordination mentioned below:
requirement for CRC
Byte 0: Type = 0x20
Byte 1: CRC
Byte 2: D = 0x1
SC =0x0
Byte 3: User Byte 0 = OXAA
Byte 4-7: SyncTimeSec =
StbM_TimeStampType.seconds
Step 7 [LT<CAN>] [LT]
Receives the FUP message with CRC Receives FUP message in the format
validation as per test co-ordination mentioned below:
requirement for CRC
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Byte 0: Type = 0x28
Byte 1: CRC
Byte 2: D = 0x1
SC =0x0
Byte 3: reserved (Bit 7 to Bit3) =0
SGW (Bit2) =0

OVS = Overflow of seconds (Bit 1 to Bit
0)

Byte 4-7: SyncTimeNSec =
StbM_TimeStampType.nanoseconds

Step 8

[LT<CAN>]
Receives Global time base.

Store the time as base for next periodic
message processing

[LT]
Get the time stamp values as below:

StbM_TimeStampType.nanoseconds
= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi = tA
.SecHi

Step 9

[LT<CAN>]

Receives the next periodic SYNC and FUP
message with CRC validation as per test co-

ordination requirement for CRC and
calculate the CRC value

[LT]

CRC in byte 1 of the frame shall match
with Calculated CRC value.

Time stamp values shall be as
mentioned below:

StbM_TimeStampType.nanoseconds =
tB.Nano

StbM_TimeStampType.seconds =
tB.Sec

StbM_TimeStampType.secondsHi =
tB.SecHi

StbM_UserDataType.User Data Byte 0
= OXAA

The difference between two time base
shall be

tB — tA = CanTSynGlobalTimeTxPeriod
(2 second) +

CanTSynGlobalTimeTxFollowUpOffset.
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Post- None
conditions

4.4.2 [ATS_GTS_01266] Global Time Master: Handling of SYNC message
Confirmation Failures

Test Objective |Global Time Master: Handling of SYNC message Confirmation Failures

ID ATS GTS 01266 AUTOSAR}4.2.114.2.2
Releases

Affected CanTSyn State reviewed

IModules

Trace to ATR: ATR_ATR_00133

Requirement
on Acceptance
Test Document

Trace to SWS [TimeSyncOverCAN: SWS_CanTSyn_00033
Iltem
Requirements /|[Use Case UC01.01
Reference
to Test
Environment
Configuration |StbM:

Parameters StbMSynchronizedTimeBaseldentifier = 1

CanTSyn:
CanTSynGlobalTimeTxCrcSecured= CRC_NOT_SUPPORTED

Canlf:
Canlf.CanlfInitCfg.CanlfTxPduCfg.CanlfTxPduUserTxConfirmationUL = CDD.

Summary Aim is to:

\Verify that CanTSyn shall send the SYNC message and on confirmation timeout
'‘CanTSynMasterConfirmationTimeout', transmission request shall be revoked and
no FUP message shall be sent.

Needed Not Applicable
Adaptation to
other Releases

Pre-conditions |SUT shall be initialized.

StbM shall be initialized with base time:
StbM_TimeStampType.nanoseconds = 0x00000000
StbM_TimeStampType.seconds = 0x00000000
StbM_TimeStampType.secondsHi = 0x0000

IMain Test Execution

Test Steps Pass Criteria
Step 1 [SUT] [LT<CAN>]
CanTSyn transmit SYNC message Receive SYNC message with format

Byte 0: Type = 0x10

Byte 1: User Byte 1 = 0x00
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Byte 2: D = 0x1
SC = 0x0
Byte 3: User Byte 0 = 0x00

Byte 4-7: SyncTimeSec =
StbM_TimeStampType.seconds

Step 2

[LT<CAN>]

\Waits for FUP message

[LT<CAN>]
No FUP message received.

Since parameter
CanlfTxPduUserTxConfirmationUL for
CanTSyn PDU = CDD, confirmation
thall not reach StbM.This causes
ransmit confirmation timeout at
CanTSyn)

Step 3

[SUT]

CanTSyn transmit next periodic SYNC
message

[LT<CAN>]
Receive SYNC message with format
Byte 0: Type = 0x10
Byte 1. User Byte 1 = 0x00
Byte 2: D = Ox1

SC =0x0
Byte 3: User Byte 0 = 0x00
Byte 4-7: SyncTimeSec =
StbM_TimeStampType.seconds +
CanTSynGlobalTimeTxPeriod (2

second)
+ CanTSynMasterConfirmationTimeout.

Step 4

[LT<CAN>]

\Waits for FUP message

[LT<CAN>]
No FUP message received.

(Since parameter
CanlfTxPduUserTxConfirmationUL for
CanTSyn PDU = CDD, confirmation
shall not reach StbM.This causes
transmit confirmation timeout at
CanTSyn)

Post-
conditions

None
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4.4.3 [ATS_GTS_01264] Global Time Master: Setting of Global Time base by

Active

Customer and sending of offset frames (CRC_NOT_SUPPORTED)

over CAN

Test Objective

Global Time Master: Setting of Global Time base by Active Customer and sending
of offset frames (CRC_NOT_SUPPORTED) over CAN

Requirement
on Acceptance
[Test Document

ID ATS_GTS 01264 AUTOSAR |4.2.1]4.2.2
Releases

Affected StbM, CanTSyn State reviewed

IModules

Trace to ATR: ATR_ATR_00131

ATR: ATR_ATR_00132
ATR: ATR_ATR_00133

Trace to SWS
Item

SynchronizedTimeBaseManager: SWS_StbM_00240
TimeSyncOverCAN: SWS_CanTSyn_00038
TimeSyncOverCAN: SWS_CanTSyn_00040
TimeSyncOverCAN: SWS_CanTSyn_00041

Requirements /
Reference

to Test
Environment

Use Case UCO01.01

Configuration
Parameters

StbM:
StbMSynchronizedTimeBaseldentifier = 16.

CanTSyn:
CanTSynGlobalTimeTxCrcSecured= CRC_NOT_SUPPORTED

Summary

Aim is to:

Verify that StbM accepts the global time base from Upper Tester using client-server
Interface.

Verify that CanTSyn shall Transmit the offset time base to time slave periodically via|
OFS and OFNS message.

Needed
Adaptation to
other Releases

Not Applicable

Pre-conditions

SUT shall be initialized.

[Main Test Execution

Test Steps Pass Criteria
Step 1 [CP]
Start RUN_ GlobalTimeProvider
Step 2 [RUN<RUN_ GlobalTimeProvider>] [RUN<RUN_ GlobalTimeProvider>]
Execute Rte_Call_ Client_ SetGlobalTime Rte_Call returns RTE_E_OK
with below values:
timeBaseld =1
StbM_TimeStampType.nanoseconds =
0x00000000
StbM_TimeStampType.seconds =
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0x00000E10

StbM_TimeStampType.secondsHi = 0x0000

Step 3 [CP]
\Wait 100ms
Step 4 [RUN<RUN_ GlobalTimeProvider>] [RUN<RUN_ GlobalTimeProvider>]
Execute Rte_Call_ Client_ SetOffset with Rte_Call returns RTE_E_OK
below values:
timeBaseld = 16
StbM_TimeStampType.nanoseconds =
0x00000000
StbM_TimeStampType.seconds =
0x00000064
StbM_TimeStampType.secondsHi = 0x0000
Step 5 [CP]
\Wait 100ms
Step 6 [CP]
Start RUN_TimeUser
Step 7 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Client_GetCurrentTime |Rte_Call returns RTE_E_OK.
Time base = 16 Time received from Time user shall be
as mentioned below:
StbM_TimeStampType.nanoseconds
= 0x00000000 + <TestWaitTime =
100ms> + <TestWaitTime = 100ms>
StbM_TimeStampType.seconds =
0x00000E10 + 0x00000064
StbM_TimeStampType.secondsHi =
0x0000
Step 8 [LT<CAN>] [LT]
Receives the OFS message Receives OFS message with format
Byte 0: Type = 0x30
Byte 1: reserved = 0x00
Byte 2: D = 0x0
SC =0x0
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Byte 3: OfsTimeSecLsbHi =
<StbM_TimeStampType.secondsHi
(LSB) = 0x00>

Byte 4-7: OfsTimeSecLsbLo =
<StbM_TimeStampType.seconds =

0x00000064>
Step 9 [LT<CAN>] [LT]
Receives the OFNS message Receives OFNS message with format

Byte O0: Type = 0x38
Byte 1: reserved = 0x00
Byte 2. D = 0x0

SC =0x0

Byte 3: OfsTimeSecMsbHi =
<StbM_TimeStampType.secondsHi
(MSB) = 0x00>

Byte 4-7: OfsTimeNSec =
<StbM_TimeStampType.nanoseconds
= 0x00000000>

Post- None
conditions

4.4.4 [ATS_GTS_01268] Global Time Master: Handling of Offset message
Confirmation Failures

Test Objective |Global Time Master: Handling of Offset message Confirmation Failures

ID ATS_GTS_01268 AUTOSAR.2.1|4.2.2
Releases

Affected CanTSyn State reviewed

IModules

Trace to ATR: ATR_ATR_00133

Requirement
on Acceptance
Test Document

Trace to SWS [TimeSyncOverCAN: SWS_CanTSyn_00042
Iltem

Requirements /|[Use Case UC01.01
Reference

to Test
Environment

Configuration |StbM:
Parameters StbMSynchronizedTimeBaseldentifier = 16

CanTSyn:
CanTSynGlobalTimeTxCrcSecured= CRC_NOT_SUPPORTED
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Canlf:
Canlf.CanlfInitCfg.CanlfTxPduCfg.CanlfTxPduUserTxConfirmationUL = CDD.

Adaptation to
other Releases

Summary Aim is to:
Verify that CanTSyn shall send the OFS message and on confirmation timeout
'‘CanTSynMasterConfirmationTimeout', transmission request shall be revoked and
no OFNS message shall be sent.

Needed Not Applicable

Pre-conditions

SUT shall be initialized.

StbM shall be initialized with base time:
StbM_TimeStampType.nanoseconds = 0x00000000
StbM_TimeStampType.seconds = 0x00000000
StbM_TimeStampType.secondsHi = 0x0000

IMain Test Exec

ution

Test Steps

Pass Criteria

Step 1

[SUT] [LT<CAN>]
CanTSyn transmit OFS message with Receive OFS message with format
TimeBaseld = 16 Byte 0: Type = 0x30
OfsTimeSecLsbLo = 0x00000002 Byte 1: reserved = 0x00
Byte 2: D = 0x0

SC = 0x0

Byte 3: OfsTimeSecLsbHi = 8 Bit offset
time stamp (LSB) from secondsHi

Byte 4-7: OfsTimeSecLsbLo =
StbM_TimeStampType.seconds

Step 2

[LT<CAN>] [LT<CAN>]
\Waits for OFNS message No OFNS message received.

(Since parameter
CanlfTxPduUserTxConfirmationUL for
CanTSyn PDU = CDD, Confirmation
shall not reach StbM. This cause
transmit confirmation timeout at
CanTSyn)

Step 3

[SUT] [LT<CAN>]
CanTSyn transmit next periodic OFS Receive OFS message with format
message
Byte 0: Type = 0x30

Byte 1: reserved = 0x00

Byte 2: D = 0x0
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SC =0x1

Byte 3: OfsTimeSecLsbHi = 8 Bit offset
time stamp (LSB) from secondsHi

Byte 4-7: OfsTimeSecLsbLo =
StbM_TimeStampType.seconds +
CanTSynGlobalTimeTxPeriod (2
second)

+ CanTSynMasterConfirmationTimeout.

Step 4

[LT<CAN>] [LT<CAN>]

\Waits for OFNS message No OFNS message received.

(Since parameter
CanlfTxPduUserTxConfirmationUL for
CanTSyn PDU = CDD, Confirmation
shall not reach StbM. This cause
transmit confirmation timeout at
CanTSyn)

Post-

None

conditions

4.45 [ATS_GTS_01238] Global Time Master: Handling of time base using NvM
(Storage and Retrieve)

Test Objective

Global Time Master: Handling of time base using NvM (Storage and Retrieve)

Requirement
on Acceptance
[Test Document

ID ATS GTS 01238 AUTOSAR |4.2.1]4.2.2
Releases

Affected StbM State reviewed

IModules

Trace to ATR: ATR_ATR_00131

ATR: ATR_ATR_00132

Trace to SWS
Item

SynchronizedTimeBaseManager: SWS_StbM_00171
SynchronizedTimeBaseManager: SWS_StbM_00172

Requirements /
Reference

to Test
Environment

Use Case UC01.04

Configuration

StbM:

Adaptation to
other Releases

Parameters StbMMainFunctionPeriod 5ms
StbMIsSystemWideGlobalTimeMaster = TRUE
StbMStoreTimebaseNonVolatile = STORAGE_AT_SHUTDOWN

Summary Aim is to Verify that during Initialization StbM shall load the Time base value from
NvM and store the Time base to NvM at shutdown.

Needed Not Applicable

Pre-conditions

SUT shall be initialized.

[Main Test Execution

Test Steps

Pass Criteria
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Step 1 [CP]
Start RUN_ GlobalTimeProvider
Step 2 [RUN<RUN_ GlobalTimeProvider>] [RUN<RUN_ GlobalTimeProvider>]
Execute Rte_Call_ Client_SetGlobalTime Rte_Call returns RTE_E_OK
and Rte_Call _Client_SetUserData with
below values:
timeBaseld = 1
StbM_TimeStampType.nanoseconds =
0x00000000
StbM_TimeStampType.seconds =
0x00000E10
StbM_TimeStampType.secondsHi = 0x0000
StbM_UserDataType.User Data Byte 0 =
XAA
Step 3 [CP]
\Wait 100ms
Step 4 [CP]
Start RUN_TimeUser
Step 5 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Client_GetCurrentTime |Rte_Call returns RTE_E_OK.
Time received from Time user shall
be as mentioned below:
StbM_TimeStampType.nanoseconds
= 0x00000000 + <TestWaitTime =
100ms>
StbM_TimeStampType.seconds =
0x00000E10
StbM_TimeStampType.secondsHi =
0x0000
StbM_UserDataType.User Data Byte
0 = OxAA
Step 6 [SUT] [SUT]
ECU shutdown Time base shall be stored into NvM
during shutdown
Step 7 [SUT] [SUT]
Restart the ECU Time base shall be retrieved from
NvM during initialization.
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Step 8 [CP]
\Wait 100ms
Step 9 [CP]
Start RUN_TimeUser
Step 10 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Client_GetCurrentTime |Rte_Call returns RTE_E_OK.
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds
= 0x00000000 + <TestWaitTime =
100ms> + <TestWaitTime = 100ms>
StbM_TimeStampType.seconds =
0x00000E10
StbM_TimeStampType.secondsHi =
0x0000
StbM_UserDataType.User Data Byte
0 = OxAA
Post- None
conditions

4.4.6 [ATS_GTS_01242] Time Slave: Reception of SYNC frames
(CRC_IGNORED) over CAN, Synchronize Local Time Base and share the
current time to active customers

Test Objective

Time Slave: Reception of SYNC frames (CRC_IGNORED) over CAN, Synchronize
Local Time Base and share the current time to active customers

Requirement
on Acceptance
Test Document

ID ATS_GTS_01242 AUTOSAR 4.2.1|14.2.2
Releases

Affected StbM, CanTSyn State reviewed

IModules

Trace to ATR: ATR_ATR_00131

ATR: ATR_ATR_00132
ATR: ATR_ATR_00133

Trace to SWS
Item

SynchronizedTimeBaseManager: SWS_StbM_00247
TimeSyncOverCAN: SWS_CanTSyn_00011

Requirements /
Reference

to Test
Environment

Use Case UC01.02

Configuration
Parameters

StbM:
StbMSynchronizedTimeBaseldentifier = 1

CanTSyn:

CanTSynRxCrcValidated = CRC_IGNORED

33 0of 122

Document ID 841: AUTOSAR_ATS_GlobalTimeSynchronization
- AUTOSAR Confidential -



A UTO)S LA R nce Test Specification of Global Time Synchronization
AUTOSAR TC Release 1.2.0

Summary \Verify that CanTSyn shall call StbM to update global time base on reception of
SYNC and FUP message even with invalid CRC when CanTSynRxCrcValidated =
CRC_IGNORED.

Needed Not Applicable
Adaptation to
other Releases

Pre-conditions |SUT shall be initialized.
IMain Test Execution

Test Steps Pass Criteria
Step 1 [LT<CAN>] [SUT]
Transmit SYNC message with Receives SYNC message ignoring

CRC value (if there) in below format
timeBaseld = 1
Byte 0: Type = 0x10
StbM_TimeStampType.seconds =
0x00000E10 Byte 1: User Byte 1 = 0xBB

StbM_TimeStampType.secondsHi = 0x0000 |Byte 2: D = Ox1

StbM_UserDataType.User Data Byte 0 = SC =0x0
OxAA
Byte 3: User Byte 0 = OXAA
StbM_UserDataType.User Data Byte 1 =

0xBB Byte 4-7: SyncTimeSec =
StbM_TimeStampType.seconds
Step 2 [LT<CAN>] [SUT]
Transmit FUP message with Receives FUP message ignoring

CRC value (if there) in below format
StbM_TimeStampType.nanoseconds = t4r
Byte 0: Type = 0x18
Byte 1. User Byte 2 = 0x00
Byte 2: D = 0x1

SC =0x0
Byte 3: reserved (Bit 7 to Bit 3) =0

SGW (Bit 2) = 0

OVS = Overflow of seconds (Bit 1 to
Bit 0)

Byte 4-7: SyncTimeNSec =
StbM_TimeStampType.nanoseconds

Step 3 [SUT]

StbM updates its time base with
values

StbM_TimeStampType.nanoseconds
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= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Time updated in StbM, tA = tA +
ToleranceTime_CanTSyn.

ToleranceTime_CanTSyn = Max one
main function of CanTSyn as
reception is asynchronous.

Step 4 [CP]
\Wait 800ms
Step 5 [CP]

Start RUN_TimeUser
Step 6 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]

Execute Rte_Call_ Client_GetCurrentTime |Rte_Call returns RTE_E_OK.
Time read at Time user shall be:

StbM_TimeStampType.nanoseconds
= tA.Nano + <TestWaitTime =
800ms>

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Post- None
conditions

4.4.7 [ATS_GTS 01271] Time Slave: Handling of SYNC message reception
timeout (CanTSynGlobalTimeFollowUpTimeout)

Test Objective |Time Slave: Handling of SYNC message reception timeout
(CanTSynGlobalTimeFollowUpTimeout)

ID ATS_GTS_01271 AUTOSAR |4.2.1]4.2.2
Releases

Affected StbM, CanTSyn State reviewed

IModules

Trace to ATR: ATR_ATR_00131

Requirement |ATR: ATR_ATR_00132
on Acceptance |JATR: ATR_ATR_00133
Test Document
Trace to SWS [SynchronizedTimeBaseManager: SWS_StbM_00183
Iltem SynchronizedTimeBaseManager: SWS_StbM_00247
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TimeSyncOverCAN: SWS_CanTSyn_00063

Requirements /
Reference

to Test
Environment

Use Case UC01.02

Configuration
Parameters

StbM:
StbMSynchronizedTimeBaseldentifier = 1

CanTSyn:
CanTSynRxCrcValidated = CRC_IGNORED

Summary

To verify that if FUP message are not recieved within
'CanTSynGlobalTimeFollowUpTimeout' CanTSyn shall reset the sequence and wait
for new SYNC message.

To verify StbM shall set the bit TIMEOUT in Sync state (when UT requests for
current time) if StoM_BusSetGlobalTime is not invoked within
StbMSyncLossTimeout and Clear the bit on invocation of StbM_BusSetGlobalTime.

Needed
Adaptation to
other Releases

Not Applicable

Pre-conditions

SUT shall be initialized.

[Main Test Execution

Test Steps Pass Criteria
Step 1 [LT<CAN>] [SUT]
Transmit SYNC message with Receives SYNC message with format
TimeBaseld = 1 Byte O0: Type = 0x10
StbM_TimeStampType.seconds = Byte 1: User Byte 1 = OxBB
0x00000E10
Byte 2: D = 0x1
StbM_TimeStampType.secondsHi = 0x0000
SC =0x0
StbM_UserDataType.User Data Byte 0 =
OxAA Byte 3: User Byte 0 = OXAA
StbM_UserDataType.User Data Byte 1 = Byte 4-7: SyncTimeSec =
0xBB StbM_TimeStampType.seconds
Step 2 [LT<CAN>] [SUT]
Transmit FUP message with Receives FUP message with format
StbM_TimeStampType.nanoseconds = t4r  |Byte 0: Type = 0x18
Byte 1: Reserved
Byte 2: D = Ox1
SC =0x0
Byte 3: reserved (Bit 7 to Bit 3) =0
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SGW (Bit2) =0

OVS = Overflow of seconds (Bit 1 to
Bit 0)

Byte 4-7: SyncTimeNSec =
StbM_TimeStampType.nanoseconds

Step 3

[SUT]

CanTSyn shall update the time base
of StbM

StbM_TimeStampType.nanoseconds
= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Time updated in StbM, tA =tA +
ToleranceTime_CanTSyn.

ToleranceTime_CanTSyn = Max one
main function of CanTSyn as
reception is asynchronous.

Step 4

[CP]

\Wait 800ms

Step 5

[CP]

Start RUN_TimeUser

Step 6

[RUN<RUN_TimeUser>]

Execute Rte_Call_ Client_GetCurrentTime

[RUN<RUN_TimeUser>]
Rte_Call returns RTE_E_OK.
Time read at Time user shall be:

StbM_TimeStampType.nanoseconds
= tA.Nano + <TestWaitTime = 800ms>

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Step 7

[LT<CAN>]
Transmit SYNC message with
TimeBaseld = 1

StbM_TimeStampType.seconds =

[SUT]
Receives SYNC message with format
Byte O0: Type = 0x10

Byte 1: User Byte 1 = OxDD
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0x00001C20 Byte 2: D = 0x1
StbM_TimeStampType.secondsHi = 0x0000 SC =0x1
StbM_UserDataType.User Data Byte 0 = Byte 3: User Byte 0 = OxCC
0xCC
Byte 4-7: SyncTimeSec =
StbM_UserDataType.User Data Byte 1 = StbM_TimeStampType.seconds
0xDD
Step 8 [LT<CAN>] [SUT]
Do not transmit FUP message. Do not receives FUP message
Reception timeout occurs after 300ms StbM_TimeBaseStatusType. TIMEOUT
(CanTSynGlobalTimeFollowUpTimeout = is set to 1.
300ms) the sequence is reset and waits for a
new SYNC message. CanTSyn shall not update the time
base of StbM
Step 9 [CP]
\Wait 800ms
Step 10 [CP]
Start RUN_TimeUser
Step 11 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Client_GetCurrentTime |Rte_Call returns RTE_E_OK.
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds
= tA.Nano + <TestWaitTime = 800ms>
StbM_TimeStampType.seconds = tA
.Sec + CanTSynGlobalTimeTxPeriod
(2 second)
StbM_TimeStampType.secondsHi =
tA .SecHi
Post- None
conditions

4.4.8 [ATS_GTS 01273] Time Slave: Handling of SYNC message Sequence
Mismatch failures

Test Time Slave: Handling of SYNC message Sequence Mismatch failures
Objective
ID ATS_GTS_01273 AUTOSA |4.2.1|4.2.2
R
Releases
Affected StbM, CanTSyn State reviewed
[Modules
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Trace to
Requirement
on
Acceptance
Test
Document

ATR: ATR_ATR_00131
ATR: ATR_ATR_00132
ATR: ATR_ATR_00133

[Trace to
SWS Item

SynchronizedTimeBaseManager: SWS_StbM_00247
TimeSyncOverCAN: SWS_CanTSyn_00076
TimeSyncOverCAN: SWS_CanTSyn_00078

Requirement
s /
Reference

to Test
Environment

Use Case UC01.02

Configuratio
n

StbM:
StbMSynchronizedTimeBaseldentifier = 1

Parameters
CanTSyn:
CanTSynRxCrcValidated = CRC_IGNORED

Summary To verify that if Sequence Counter of SYNC and FUP message are not matching,
CanTSyn shall discard the received SYNC message and shall ignore the received FUP
message.
To verify Sequence Counter Jump Width between two SYNC messages greater than
CanTSynGlobalTimeSequenceCounterJumpWidth, the messages will be ignored.

Needed Not Applicable

Adaptation

to other

Releases

Pre- SUT shall be initialized.

conditions

I[Main Test Execution

Test Steps Pass Criteria
Step 1 [LT<CAN>] [SUT]
Transmit SYNC message with Receives SYNC message with format
TimeBaseld = 1 Byte 0: Type = 0x10
StbM_TimeStampType.seconds = |Byte 1: User Byte 1 = 0xBB
0x00000E10
Byte 2: D = 0x1
StbM_TimeStampType.secondsHi
= 0x0000 SC = 0x0
StbM_UserDataType.User Data Byte 3: User Byte 0 = OxAA
Byte 0 = OxAA
Byte 4-7: SyncTimeSec =
StoM_UserDataType.User Data  |sthM_TimeStampType.seconds
Byte 1 = OxBB
Step 2 [LT<CAN>] [SUT]
Transmit FUP message with Receives FUP message with format
StbM_TimeStampType.nanosecon
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ds = t4r Byte 0: Type = 0x18
Byte 1: Reserved
Byte 2: D = 0x1
SC = 0x0
Byte 3: reserved (Bit 7 to Bit 3) =0
SGW (Bit2) =0
OVS = Overflow of seconds (Bit 1 to Bit 0)
Byte 4-7: SyncTimeNSec =
StbM_TimeStampType.nanoseconds
Step 3 [SUT]
CanTSyn shall update the time base of StoM
StbM_TimeStampType.nanoseconds = tA.Nano
StbM_TimeStampType.seconds = tA .Sec
StbM_TimeStampType.secondsHi = tA .SecHi
Time updated in StbM, tA = tA +
ToleranceTime_CanTSyn.
ToleranceTime_CanTSyn = Max one main function
of CanTSyn as reception is asynchronous.
Step 4 [CP]
\Wait 800ms
Step 5 [CP]
Start RUN_TimeUser
Step 6 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Rte_Call returns RTE_E_OK.
Client_GetCurrentTime
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds = tA.Nano +
<TestWaitTime = 800ms>.
StbM_TimeStampType.seconds = tA .Sec
StbM_TimeStampType.secondsHi = tA .SecHi
StbM_TimeBaseStatusType. TIMEOUT is set to 0.
Step 7 [LT<CAN>] [SUT]
Transmit next periodic SYNC
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message with
TimeBaseld = 1

StbM_TimeStampType.seconds =
0x00001C20

StbM_TimeStampType.secondsHi
= 0x0000

StbM_UserDataType.User Data
Byte 0 = OxCC

StbM_UserDataType.User Data
Byte 1 = OxDD

Receives SYNC message with format
Byte 0: Type = 0x10
Byte 1. User Byte 1 = 0xDD
Byte 2: D = Ox1
SC =0x1
Byte 3: User Byte 0 = OxCC

Byte 4-7: SyncTimeSec =
StbM_TimeStampType.seconds

Step 8 [LT<CAN>] [SUT]
Transmit FUP message with: Receives FUP message with format
StbM_TimeStampType.nanosecon |Byte 0: Type = 0x18
ds = t9r
Byte 1: Reserved
Different sequence number
Byte 2: D = 0x1
SC =0x2
Byte 3: reserved (Bit 7to Bit3) =0
SGW (Bit2) =0
OVS = Overflow of seconds (Bit 1 to Bit 0)
Byte 4-7: SyncTimeNSec =
StbM_TimeStampType.nanoseconds
CanTSyn shall not update the time base of StbM
Step 9 [CP]
\Wait 800ms
Step 10 [CP]
Start RUN_TimeUser
Step 11 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Rte_Call returns RTE_E_OK.
Client_GetCurrentTime
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds = tA.Nano +
<TestWaitTime = 800ms>.
StbM_TimeStampType.seconds = tA .Sec +
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CanTSynGlobalTimeTxPeriod (2 second)
StbM_TimeStampType.secondsHi = tA .SecHi

StbM_TimeBaseStatusType. TIMEOUT is set to 1.

Step 12 [LT<CAN>] [SUT]
Transmit next periodic SYNC Time base is not updated as per incoming time
message with base as sequence counter value is greater
than CanTSynGlobalTimeSequenceCounterJumpW
timeBaseld = 1 idth.
StbM_TimeStampType.seconds =
0x00002328
StbM_TimeStampType.secondsHi
= 0x0000
StbM_UserDataType.User Data
Byte 0 = OXEE
StbM_UserDataType.User Data
Byte 1 = OXFF
Sequence Counter = 3
Step 13 [CP]
\Wait 800ms
Step 14 [CP]
Start RUN_TimeUser
Step 15 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Rte_Call returns RTE_E_OK.
Client_GetCurrentTime
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds = tA.Nano +
<TestWaitTime = 800ms> + <TestWaitTime =
800ms>.
StbM_TimeStampType.seconds = tA .Sec +
CanTSynGlobalTimeTxPeriod (2 second) +
CanTSynGlobalTimeTxPeriod (2 second).
StbM_TimeStampType.secondsHi = tA .SecHi
StbM_TimeBaseStatusType. TIMEOUT is set to 1.
Post- None
conditions
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4.4.9 [ATS_GTS_01286] Time Slave: Reception of Offset frames
(CRC_VALIDATED) over CAN, Synchronize Local Time Base and share
the current time to active customers.

Test Objective

Time Slave: Reception of Offset frames (CRC_VALIDATED) over CAN,
Synchronize Local Time Base and share the current time to active customers.

Requirement
on Acceptance
[Test Document

ID ATS_GTS 01286 AUTOSAR |4.2.1]4.2.2
Releases

Affected StbM, CanTSyn State reviewed

IModules

Trace to ATR: ATR_ATR_00131

ATR: ATR_ATR_00132
ATR: ATR_ATR_00133

Trace to SWS
Item

SynchronizedTimeBaseManager: SWS_StbM_00247
TimeSyncOverCAN: SWS_CanTSyn_00080

Requirements /
Reference

to Test
Environment

Use Case UCO01.02

Adaptation to
other Releases

Configuration |StbM:

Parameters StbMSynchronizedTimeBaseldentifier = 17.
CanTSyn:
CanTSynRxCrcValidated = CRC_VALIDATED
CanTSynGlobalTimeOfsDatalDListindex = {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15}
CanTSynGlobalTimeOfsDatalDListValue in ASCII = {"A", "U", "T", "O", "S", "A", "R",
"A", "T", "Ss", "G", "T", "S", "O", "F", "S"}
CanTSynGlobalTimeOfnsDatalDListIndex ={0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15}
CanTSynGlobalTimeOfnsDatalDListValue in ASCII = {"A", "U", "T", "O", "S", "A",
"R", "A", "T", "S", "G", "T", "O", "F", "N", "S"}

Summary Aim is to:
Verify that CanTSyn shall Receive the offset time periodically via OFS and OFNS
message respectively with CRC validation.
Verify that StbM shall synchronize its local offset time base on reception of Time
Base from CanTSyn Verify that UT shall get the valid current time, offset time,
current time in extended format, user data using Client-Server Interface.

Needed Not Applicable

Pre-conditions

SUT shall be initialized.

[Main Test Execution

Test Steps Pass Criteria
Step 1 [LT<CAN>] [SUT]
Transmit SYNC and FUP message with: Get the time stamp values with CRC
validation as below:
TimeBaseld = 1
StbM_TimeStampType.nanoseconds
StbM_TimeStampType.nanoseconds = = tA.Nano
0x00000000
StbM_TimeStampType.seconds = tA
StbM_TimeStampType.seconds =
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0XO00000E10 (3600d)

StbM_TimeStampType.secondsHi = 0x0000

.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Time updated in StbM, tA = tA +
ToleranceTime_CanTSyn.

ToleranceTime_CanTSyn = Max one
main function of CanTSyn as
reception is asynchronous.

Step 2 [CP]
\Wait 800ms
Step 3 [LT<CAN>] [SUT]
Transmit OFS and OFNS message with: Get the offset time stamp values with
CRC validation as below:
TimeBaseld = 17
StbM_TimeStampType.nanoseconds
StbM_TimeStampType.nanoseconds = = tA.Nano
0x00000000
StbM_TimeStampType.seconds = tA
StbM_TimeStampType.seconds = .Sec
0x00000010 (16d)
StbM_TimeStampType.secondsHi =
StbM_TimeStampType.secondsHi = 0x0000 [tA .SecHi
Step 4 [CP]
\Wait 800ms
Step 5 [CP]
Start RUN_TimeUser
Step 6 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Client_GetCurrentTime |Rte_Call returns RTE_E_OK.
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds
= tA.Nano + <TestWaitTime =
800ms> + <TestWaitTime = 800ms>
StbM_TimeStampType.seconds = tA
.Sec + <offset time = 0x00000010>
StbM_TimeStampType.secondsHi =
tA .SecHi
Post- None
conditions
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4.4.10 [ATS_GTS_01244] Time Slave: Reception of Offset frames

(CRC_NOT_VALIDATED) over CAN, Synchronize Local Time Base and
share the current time to active customer

Test Objective

Time Slave: Reception of Offset frames (CRC_NOT_VALIDATED) over CAN,
Synchronize Local Time Base and share the current time to active customer

Requirement
on Acceptance
[Test Document

ID ATS_GTS 01244 AUTOSAR |4.2.1]4.2.2
Releases

Affected StbM, CanTSyn State reviewed

IModules

Trace to ATR: ATR_ATR_00131

ATR: ATR_ATR_00132
ATR: ATR_ATR_00133

Trace to SWS
Item

SynchronizedTimeBaseManager: SWS_StbM_00247
TimeSyncOverCAN: SWS_CanTSyn_00072

Requirements /
Reference

to Test
Environment

Use Case UCO01.02

Adaptation to
other Releases

Configuration |StbM:

Parameters StbMSynchronizedTimeBaseldentifier = 16
CanTSyn:
CanTSynRxCrcValidated = CRC_NOT_VALIDATED

Summary Aim s to:
Verify that CanTSyn shall Recieve the offset time periodically via OFS and OFNS
message respectively.
Verify that StbM shall synchronize its local offset time base on receiption of Time
Base from CanTSyn
Verify that UT shall shall get the valid current time, offset time, current time in
extended format, user data using Client-Server Interface.

Needed Not Applicable

Pre-conditions

SUT shall be initialized.

[Main Test Execution

Test Steps Pass Criteria
Step 1 [LT<CAN>] [SUT]
Transmit SYNC and FUP message with: Get the time stamp values as below:
TimeBaseld = 1 StbM_TimeStampType.nanoseconds
= tA.Nano
StbM_TimeStampType.nanoseconds =
0x00000000 StbM_TimeStampType.seconds = tA
.Sec
StbM_TimeStampType.seconds =
0x00000E10 (3600d) StbM_TimeStampType.secondsHi =
tA .SecHi
StbM_TimeStampType.secondsHi = 0x0000
Time updated in StbM, tA =tA +
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ToleranceTime_CanTSyn.

ToleranceTime_CanTSyn = Max one
main function of CanTSyn as
reception is asynchronous.

Step 2 [CP]
\Wait 800ms
Step 3 [LT<CAN>] [SUT]
Transmit OFS and OFNS message with: Get the offset time stamp values as
below:
TimeBaseld = 16
StbM_TimeStampType.nanoseconds
StbM_TimeStampType.nanoseconds = = tA.Nano
0x00000000
StbM_TimeStampType.seconds = tA
StbM_TimeStampType.seconds = .Sec
0xO000000A (10d)
StbM_TimeStampType.secondsHi =
StbM_TimeStampType.secondsHi = 0x0000 [tA .SecHi
Step 4 [CP]
\Wait 800ms
Step 5 [CP]
Start RUN_TimeUser
Step 6 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Client_GetCurrentTime |Rte_Call returns RTE_E_OK.
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds
= tA.Nano + <TestWaitTime =
800ms> + <TestWaitTime = 800ms>
StbM_TimeStampType.seconds = tA
.Sec + <offset time = 0x0O000000A>
StbM_TimeStampType.secondsHi =
tA .SecHi
Post- None
conditions

4.4.11[ATS_GTS _01272] Time Slave: Handling of Offset message reception
timeout (CanTSynGlobalTimeFollowUpTimeout)

Test Objective

Time Slave: Handling of Offset message reception timeout

(CanTSynGlobalTimeFollowUpTimeout)

ID ATS GTS 01272 AUTOSAR |4.2.1|4.2.2
Releases
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Affected StbM, CanTSyn State reviewed
Modules
Trace to ATR: ATR_ATR_00131

Requirement
on Acceptance
Test Document

ATR: ATR_ATR_00132
ATR: ATR_ATR_00133

Trace to SWS
Item

SynchronizedTimeBaseManager: SWS_StbM_00247
TimeSyncOverCAN: SWS_CanTSyn_00071

Requirements /
Reference

to Test
Environment

Use Case UCO01.02

Configuration
Parameters

StbM:
StbMSynchronizedTimeBaseldentifier = 16

CanTSyn:
CanTSynRxCrcValidated = CRC_IGNORED

Summary

To verify that if OFNS message are not recieved within
'CanTSynGlobalTimeFollowUpTimeout' CanTSyn shall reset the sequence and wait
for new OFS message.

To verify StbM shall set the bit TIMEOUT in Sync state (when UT requests for
current time) if StbM_BusSetGlobalTime is not invoked within
StbMSyncLossTimeout and Clear the bit on invocation of StbM_BusSetGlobalTime.

Needed
Adaptation to
other Releases

Not Applicable

Pre-conditions

SUT shall be initialized.

StbM shall be initialized with base time:
StbM_TimeStampType.nanoseconds = 0x00000000
StbM_TimeStampType.seconds = 0x00000000

StbM_TimeStampType.secondsHi = 0x0000

[Main Test Execution

Test Steps Pass Criteria
Step 1 [LT<CAN>] [SUT]
Transmit OFS message with Receives OFS message with format
TimeBaseld = 16 Byte 0: Type = 0x30
StbM_TimeStampType.seconds Byte 1: Reserved
=0x00000014
Byte 2: D = 0x0
StbM_TimeStampType.secondsHi = 0x0000
SC =0x0
Byte 3: OfsTimeSecLsbHi = 8 Bit
offset time stamp (LSB) from
secondsHi
Byte 4-7: OfsTimeSecLsbLo =
StbM_TimeStampType.seconds
Step 2 [LT<CAN>] [SUT]
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Transmit OFNS message with

StbM_TimeStampType.nanoseconds = t4r

Receives OFNS message with format
Byte 0: Type = 0x38
Byte 1: Reserved
Byte 2: D = 0x0
SC =0x0

Byte 3: OfsTimeSecMsbHi = 8 Bit
offset time stamp (MSB) from
secondsHi

Byte 4-7: OfsTimeNSec =
StbM_TimeStampType.nanoseconds

Step 3

[SUT]

CanTSyn shall update the time base
of StbM

StbM_TimeStampType.nanoseconds
= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Step 4

[CP]

\Wait 800ms

Step 5

[CP]

Start RUN_TimeUser

Step 6

[RUN<RUN_TimeUser>]

Execute Rte_Call_ Client_GetCurrentTime

[RUN<RUN_TimeUser>]
Rte_Call returns RTE_E_OK.
Time read at Time user shall be:

StbM_TimeStampType.nanoseconds
= tA.Nano + <TestWaitTime = 800ms>

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Step 7

[LT]

Transmit OFS message with

[SUT]

Receives OFS message with format

48 of 122

Document ID 841: AUTOSAR_ATS_GlobalTimeSynchronization
- AUTOSAR Confidential -



A UTO)S LA R nce Test Specification of Global Time Synchronization

AUTOSAR TC Release 1.2.0

TimeBaseld = 16 Byte 0: Type = 0x30
StbM_TimeStampType.seconds Byte 1: Reserved
=0x00000032

Byte 2: D = 0x0

StbM_TimeStampType.secondsHi = 0x0000
SC =0x1

Byte 3: OfsTimeSecLsbHi = 8 Bit
offset time stamp (LSB) from
secondsHi

Byte 4-7: OfsTimeSecLsbLo =
StbM_TimeStampType.seconds

Step 8 [LT] [SUT]
Do not transmit OFNS message No OFNS message received
Reception timeout occurs after 300ms StbM_TimeBaseStatusType. TIMEOUT
(CanTSynGlobalTimeFollowUpTimeout = is setto 1.
300ms) the sequence is reset and waits for al
new OFS message. CanTSyn shall not update the time
base of StbM
Step 9 [CP]
\Wait 800ms
Step 10 [CP]
Start RUN_TimeUser
Step 11 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Client_GetCurrentTime |Rte_Call returns RTE_E_OK.
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds
= tA.Nano + <TestWaitTime = 800ms>
StbM_TimeStampType.seconds = tA
.Sec + CanTSynGlobalTimeTxPeriod
(2 second)
StbM_TimeStampType.secondsHi =
tA .SecHi
Post- None
conditions

4.4.12 [ATS_GTS_01274] Time Slave: Handling of Offset message Sequence
Mismatch failure

Test Time Slave: Handling of Offset message Sequence Mismatch failure
Objective
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Requirement
on
Acceptance
Test
Document

ID ATS GTS 01274 AUTOSA |4.2.1]4.2.2
R
Releases
Affected StbM, CanTSyn State reviewed
IModules
Trace to ATR: ATR_ATR_00131

ATR: ATR_ATR_00132
ATR: ATR_ATR_00133

Trace to SWS
Item

SynchronizedTimeBaseManager: SWS_StbM_00247
TimeSyncOverCAN: SWS_CanTSyn_00077
TimeSyncOverCAN: SWS_CanTSyn_00078

Requirement
s / Reference
to Test

Environment

Use Case UCO01.02

Configuratio
n Parameters

StbM:
StbMSynchronizedTimeBaseldentifier = 16

CanTSyn:
CanTSynRxCrcValidated = CRC_IGNORED

Summary

To verify that if Sequence Counter of OFS and OFNS message are not matching,
CanTSyn shall discard the received OFS message and shall ignore the received OFNS
message.

To verify Sequence Counter Jump Width between two OFS messages greater than
CanTSynGlobalTimeSequenceCounterJumpWidth, the messages will be ignored.

Needed
Adaptation to
other

Not Applicable

Releases
Pre- SUT shall be initialized.
conditions StbM shall be initialized with base time:

StbM_TimeStampType.nanoseconds = 0x00000000
StbM_TimeStampType.seconds = 0x00000000

StbM_TimeStampType.secondsHi = 0x0000

[Main Test Execution

Test Steps Pass Criteria
Step 1 [LT<CAN>] [SUT]
Transmit OFS message with Receives OFS message with format
TimeBaseld = 16 Byte 0: Type = 0x30
StbM_TimeStampType.seconds = Byte 1: Reserved
0x00000014
Byte 2: D = 0x0
StbM_TimeStampType.secondsHi =
0x0000 SC = 0x0
Byte 3: OfsTimeSecLsbHi = 8 Bit offset time
stamp (LSB) from secondsHi
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Byte 4-7: OfsTimeSecLsbLo =
StbM_TimeStampType.seconds

Step 2 [LT<CAN>] [SUT]
Transmit OFNS message with Receives OFNS message with format
StbM_TimeStampType.nanoseconds |Byte 0: Type = 0x38
= t4r
Byte 1: Reserved
Byte 2: D = 0x0
SC =0x0
Byte 3: OfsTimeSecMsbHi = 8 Bit offset time
stamp (MSB) from secondsHi
Byte 4-7: OfsTimeNSec =
StbM_TimeStampType.nanoseconds
Step 3 [SUT]
CanTSyn shall update the offset time base of
StbM
StbM_TimeStampType.nanoseconds = tA.Nano
StbM_TimeStampType.seconds = tA .Sec
StbM_TimeStampType.secondsHi = tA .SecHi
Step 4 [CP]
\Wait 800ms
Step 5 [CP]
Start RUN_TimeUser
Step 6 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Rte_Call returns RTE_E_OK.
Client_GetCurrentTime
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds = tA.Nano
+ <TestWaitTime = 800ms>.
StbM_TimeStampType.seconds = tA .Sec
StbM_TimeBaseStatusType. TIMEOUT is set to
0.
StbM_TimeStampType.secondsHi = tA .SecHi
Step 7 [LT<CAN>] [SUT]
Transmit next periodic OFS message |[Receives OFS message with format
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with
TimeBaseld = 16

StbM_TimeStampType.seconds =
0x00000032

StbM_TimeStampType.secondsHi =
0x0000

Byte 0: Type = 0x30

Byte 1: Reserved

Byte 2: D = 0x0
SC=0x1

Byte 3: OfsTimeSecLsbHi = 8 Bit offset time
stamp (LSB) from secondsHi

StbM_TimeStampType.seconds

Step 8 [LT<CAN>] [SUT]
Transmit OFNS message with Receives OFNS message with format
different sequence number
Byte 0: Type = 0x38
Byte 1: Reserved
Byte 2: D = 0x0
SC =0x2
Byte 3: OfsTimeSecMsbHi = 8 Bit offset time
stamp (MSB) from secondsHi
Byte 4-7: OfsTimeNSec = t4
CanTSyn shall not update the offset time base of
StbM
Step 9 [CP]
\Wait 800ms
Step 10 [CP]
Start RUN_TimeUser
Step 11 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Rte_Call returns RTE_E_OK.
Client_GetCurrentTime
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds = tA.Nano
+ <TestWaitTime = 800ms>.
StbM_TimeStampType.seconds = tA .Sec +
CanTSynGlobalTimeTxPeriod (2 second)
StbM_TimeStampType.secondsHi = tA .SecHi
StbM_TimeBaseStatusType. TIMEOUT is set to
1.
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Step 12 [LT] [SUT]
Transmit next periodic OFS message [Time base is not updated as per new incoming
with time base as sequence counter value is greater
than
TimeBaseld = 16 CanTSynGlobalTimeSequenceCounterJumpWidy
h
StbM_TimeStampType.seconds =
0x00000050
StbM_TimeStampType.secondsHi =
0x0000
Sequence Counter =3
Step 13 [CP]
\Wait 800ms
Step 14 [CP]
Start RUN_TimeUser
Step 15 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Rte_Call returns RTE_E_OK.
Client_GetCurrentTime
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds = tA.Nano
+ <TestWaitTime = 800ms> + <TestWaitTime =
800ms>.
StbM_TimeStampType.seconds = tA .Sec +
CanTSynGlobalTimeTxPeriod (2 second) +
CanTSynGlobalTimeTxPeriod (2 second
StbM_TimeStampType.secondsHi = tA .SecHi
StbM_TimeBaseStatusType. TIMEOUT is set to
1.
Post- None
conditions

4.4.13[ATS_GTS 01270] Time Slave: Synchronize Runnable entities to time

base
Test Objective [Time Slave: Synchronize Runnable entities to time base
ID ATS_GTS_01270 AUTOSAR |4.2.1]4.2.2
Releases
Affected StbM, CanTSyn State reviewed
IModules
Trace to ATR: ATR_ATR_00132

Requirement
on Acceptance
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Test Document

Trace to SWS
Item

SynchronizedTimeBaseManager: SWS_StbM_00020
SynchronizedTimeBaseManager: SWS_StbM_00247

Requirements /
Reference

to Test
Environment

Use Case UCO01.03

Adaptation to
other Releases

Configuration |StbM:
Parameters StbMMainFunctionPeriod 5ms
StbMSynchronizedTimeBaseldentifier = 1
StbMTriggeredCustomerPeriod 10ms
StbMOSScheduleTableRef = Reference to OS ScheduleTable
StoMSynchronizedTimeBaseRef = Reference to StoMSynchronizedTimeBase
CanTSyn:
CanTSynRxCrcValidated = CRC_IGNORED
OS:
ScheduleTablelD = 1
Summary IAim is to verify that StbM shall synchronize the OS schedule tables
(StbMOSScheduleTableRef) with updated time base as received from time master.
Needed Not Applicable

Pre-conditions

SUT shall be initialized.

IMain Test Execution

Test Steps Pass Criteria
Step 1 [LT] [SUT]
Transmit SYNC message with Receives SYNC message with format
TimeBaseld = 1 Byte O0: Type = 0x10
StbM_TimeStampType.seconds = Byte 1: User Byte 1 = 0xBB
0x00000E10
Byte 2: D = 0x1
StbM_TimeStampType.secondsHi = 0x0000
SC =0x0
StbM_UserDataType.User Data Byte 0 =
OxAA Byte 3: User Byte 0 = OXAA
StbM_UserDataType.User Data Byte 1 = Byte 4-7: SyncTimeSec =
0xBB StbM_TimeStampType.seconds
Step 2 [LT] [SUT]
Transmit FUP message with Receives FUP message with format
StbM_TimeStampType.nanoseconds = Byte 0: Type = 0x18
0x00000000
Byte 1: Reserved
Byte 2: D = Ox1
SC =0x0
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Byte 3: reserved (Bit 7 to Bit 3) = 0
SGW (Bit2) =0

OVS = Overflow of seconds (Bit 1 to
Bit 0)

Byte 4-7: SyncTimeNSec = t4r
Step 3 [SUT]

StbM updates its time base in 500ms
with values

StbM_TimeStampType.nanoseconds
= tA.Nano + 500ms

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Time updated in StbM, tA =tA +
ToleranceTime_CanTSyn.

ToleranceTime_CanTSyn = Max one
main function of CanTSyn as
reception is asynchronous.

Step 4 [SUT] [SUT]
StbM synchronizes OS schedule tables StbM shall invoke
SyncScheduleTable(

<ScheduleTablelD = 1>,
<Tick_value>)

Post- None
conditions
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5 RS BRF_01660 - Global Time Synchronization over
FlexRay

5.1 General Test Objective and Approach

This Test Specification intends to cover the Global Time Synchronization feature of

StbM and FrTSyn as described in the AUTOSAR Feature [RS_BRF_01660].

The tests use a test bench environment and Embedded Software Components that
use the feature.

This test case document has been established to cover the following features:

uC 02,01 User Data [SWS_FrTSyn_p0012]

SEWISyne to Global Tlme) Handling [SWS_FrTSyn_00020] c_j‘fﬁ}‘
"L SYNC Messages B

uc 0201 % Perodic Transmission[SWS_FrTSyn_00018]

s i Transmission of Time Information over bus
UC 0201  CRC Protected [SWS_FriSyn_00031] [ A

uc 02,01 _ Periadic Transmission [SWS_FrTSyn_00023]

. . _OFS Messages ./
UCOZ01 &  CRC Profected [SWS_FrTSyn_00031] 7~ }

UC 02,02 __Seguence Mo mismalch belween successive SYNC [SWE_FrTSyn_00048] _ Seguence Error

UC 02.02 _ CRC Error [SWS_FrTSyn_p0050] |

Y W SYNG Messages |
UC 02,02 __User Data [SWE_FrTSyn_00011]  § ™,

| Feature Tree

__ WALID SYNC Message [SWS_FrTSyn_D0046]

| Reception of Time Information aver bus /|

uGc 02,0z ___Seguence No mismatch between successive OFS [SWS_FrTSyn_00048]  Sequence Emor
Uc 0202 & CRC Error [SWS_FFTSyn_00050] f
UC 02,02+ User Data [SWS_FrTSyn_00011] M
Uc 0202+ VALID OFS Message [SWS_FrTSyn_00047]

i

Customer/User Access of Time [nformation :35-"{ r
Time Base Store/Restore from Mk :ﬁ-}{ i
~ Current Time Derivation using Local Counter :ﬁr’{

Below Features are not tested in this test suite:

e SGW(Sync to Global TIme) Handling [SWS_FrTSyn_00020]: Feature is tested
in the test suite 'Global Time Synchronization over Multiple Bus'.

e Customer/User Access of Time Information, Time Base Store/Restore from
NvM, Current Time Derivation using Local Counter: These features are tested
in test suite 'Global Time Synchronization over CAN'.

This specification gives the description of required tests environments (test bench,
uses case, configuration files) and detailed tests cases for executing tests.

5.1.1 Test System

5.1.1.1 Overview on Architecture

In order to cover the required features / sub-features coverage, the environment has
been separated in several use cases.

Test Cases are derived based on below use cases
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5.1.1.1.1 UC 02.01: Global Time Master over FlexRay

SUT acts as Global time Master and Sets time base, offset time base, User Data and
Trigger for transmission of Synchronization over FlexRay bus.

Test System sSuT

SWiC
(Globzl
Time
Provider)

SWC
(Time

User)

GTS Runtime Environment (RTE)
Lower CoE
'Ii'eslae r)

I PCOD Microcontroller

FlexRay Bus

As shown in below figure, Functionalities of Global Time master of a time domain are
tested over FlexRay in the use case 02.01

! |
! |
i [l
| : uc 02.01
! !
i [l
| . !
| o FlexRay !
] ¢ . ]
| ' " i
] [
| i Time Slave i i
a / -: a
| H i
i 1‘. H !
! Y Time slave - Time
! k Domain
] . .
i I
' Time Subdomain . i
] -
! Time Gateway - i
| e ... TS i
! ™ !
! . ~ |
| T CAN | ™, i
i Jr Time Slave ‘\‘ |
: f : |
i | ! I
| N | |
i ' | Time Slave N |
. F) ]
] ]
i R J,f’ TS: Time Slave !
i e TM: Time Master |
_______________________________________________________________ I
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SUT acts as Time Slave and Gets time base, offset time base and Synchronizes

Local time to Global Time base.

Test System

GTS
(Lower
Tester)

PCO

suUT

Runtime Environment (RTE)

Microcontrol ler

FlexRay Bus

As shown in below figure, Functionalities of Time Slave of a time domain are tested
over FlexRay in the use case 02.02

uco02.02

Global Time Master

.
.
.
‘
/
i
! Time Slave

FlexRay

Time Slave
\

i Time Slave
Mime Gateway
L‘,-" TTeTm
CAN | °
| Time Slave .\l
i
:

Time
Domain

TS: Time Slave
Th: Time Master

5.1.1.2 Specific Requirements

Not Applicable.

5.1.1.3 Test Coordination Requirements
UC 01.01: Global Time Master over FlexRay
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e Test System (LT <FlexRay>) shall read the FrTSyn FlexRay Frames and decode the same as per
Frame Format provided in AUTOSAR_SWS_TimeSyncOverFlexRay.

UC 01.02: Time Slave over FlexRay

e Test System (LT <FlexRay>) shall encode the FrTSyn FlexRay Frames as per Frame Format
provided in AUTOSAR_SWS_TimeSyncOver FlexRay and transmit over bus.

Requirements for CRC Calculation

e Test System (LT < FlexRay >) shall use the Crc_CalculateCRC8H2F() (Refer AUTOSAR
Specification of CRC Routines AUTOSAR_SWS_CRCLibrary.pdf) to calculate the CRC of the
Frame. Below are the parameters used for CRC calculation:

The CRC start value shall be OxFF.

The CRC final XOR-value shall be OxFF.

The CRC polynomial shall be 0x2F.

The DatalDList shall be same as provided in FrTSyn Configuration.

5.1.2 Test Case Design

Below diagrams explain test design for different use cases

SUT (FlexRay Time Master) | T<FlexRay>
TCP
set Global Timeat |  (Gyeestoioifeleds———F========="=="="=

—— - -
Time Master as tx Computation of (tOr) = Time
. at start of subsequent
FlexRay Cycle

Read the Time

tra HM._ ________________________ tAr taAr: Computation of new relative time
bus (Lower Tester)

ta = tOr - At
astA }m_
tor tlr=1t0r

Computation of (t2r) = Time Difference between 2 relative
at start of subsequEnt times tA and t8 should be Sync
FlexRay Cycle Periad
*\SY_N%_\‘ 8 =tA+
FrTsynGlobalTimeTxPeriod
Readthe&._ ________________________________________ - tBr tBr: Computation of new relative time
transmitted on tB =t2r- At
bus (Lower Tester) At
as tB
t2r t3r=1t2r
t t FrisynGlobalTimeTxPeriod = 64 FlexRay Cycles

Fig: UC 02.01 - Global Time Master over FlexRay Test Design
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LT <FlexRay= SUT (FlexRay Time Slave)
TCP
Transmit the time Current Time = tAr tAr
over bus (Lower Computation of (tOr) = Time at start
Tester ) tA of subsequent FlexRay Cycle SYNC[tOr}
<TestWaitTime = 400ms> tBr tBr: Computation of new relative time

tE = tOr - At
}m
tOr tlr =t0r

Request for
Current Time
using TCP after
<TestWaitTime>

—
Current Time = tAr + <TestWaitTime>

t : t  FrTsynGlobalTimeTxPeriod = 64 FlexRay Cycles

Fig: UC 02.02 - Time Slave over FlexRay Test Design

5.2 Configuration requirements

The configuration can be divided into two separate parts. The test configuration
describes variables used to parameterize the test case. The static configuration
describes the necessary settings of the DUT in order to allow a test case to perform.

5.2.1 Test Configuration
Communication data base for FrTSyn is depicted below

test configuration parameters
Parameter Value
Frif Tx Pdu AT_201_Ipdu201
FrifTxPdu. Frifimmediate FALSE
FrifFrameTriggering.FrifBaseCycle 0
FrifFrameTriggering.FrifCycleRepetition 64
FrifFrameTriggering.FrifSlotld 2
Frif Rx Pdu AT_202_lpdu202

5.2.2 Static Configuration
5.2.2.1 Static Configuration Groups

SCG_ATS GlobalTimeSync_Time Master

System Description Parameters

StbM

SystemTemplate::GlobalTime::GlobalTimeMaster.isSystemWideG| | TRUE
obalTimeMaster
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FrTSyn

SystemTemplate::GlobalTime::GlobalTimeDomain.domainld 1

SystemTemplate::GlobalTime::GlobalTimeMaster.syncPeriod 320ms

SystemTemplate::GlobalTime::GlobalTimeDomain.subDomain Ref. To PDU

ECU Configuration Parameters

StbM

StbM.StbMGeneral.StboMMainFunctionPeriod 5ms

StbM.StbMSynchronizedTimeBase.StbMLocalTimeRef Ref. to
OSCounter

FrTSyn

FrTSyn.FrTSynGeneral.FrTSynMainFunctionPeriod 5ms

FrTSyn.FrTSynGlobalTimeDomain. Ref. to StbM

FrTSynSynchronizedTimeBaseRef time base

FrTSyn.CanTSynGlobalTimeDomain.FrTSynGlobalTimeMaster. 0

FrTSynGlobalTimeMasterPdu.

FrTSynGlobalTimeMasterConfirmationHandleld

Test Cases

UC 02.01

SCG_ATS GlobalTimeSync_Time Slave

System Description Parameters

StbM

SystemTemplate::GlobalTime::GlobalTimeMaster.isSystemWideGl | FALSE

obalTimeMaster

FrTSyn

SystemTemplate::GlobalTime::GlobalTimeDomain.subDomain Ref. To PDU

ECU Configuration Parameters

StbM

StbM.StbMGeneral.StbMMainFunctionPeriod 5ms

StbM.StbMSynchronizedTimeBase.StbMLocalTimeRef Ref. to
OSCounter

FrTSyn

FrTSyn.FrTSynGeneral.FrTSynMainFunctionPeriod 5ms

FrTSyn.FrTSynGlobalTimeDomain.FrTSynGlobalTimeDomainld 1

FrTSyn.FrTSynGlobalTimeDomain. 1

FrTSynGlobalTimeSequenceCounterJumpWidth

FrTSyn.FrTSynGlobalTimeDomain. Ref. to StbM

FrTSynSynchronizedTimeBaseRef time base

FrTSyn.CanTSynGlobalTimeDomain.FrTSynGlobalTimeSlave. 1

FrTSynGlobalTimeSlavePdu.FrTSynGlobalTimeSlaveHandleld

Test Cases
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| UC 02.02 \

5.2.2.2 Required System Description
Refer Section 4.2.2.1

5.2.2.3 Required ECU Configuration
Refer Section 4.2.2.1

5.2.2.4 Required Software Components

TestBench
{] Software Component:
‘ Lower Tester
>
Multiple
-1 port to Set the time
-1 port to get the time
SUT Service Component:
Bew Mode manager
Software Component
Upper Tester
Used to control:

- FrTSyn_SetTransmissionMode |T.

-

BswiMMaode

m Service Component:
Synchronous Time Base Manager

C IC_) SetGlobalTime , S=tOffset,
SetUserData

(: GetCurrentTime,

GetCurrentTimeExtended

Fig: UC 02.01 - Global Time Master over FlexRay SWC Overview
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TestBench
Software Component:
’_ Lower Tester
>]
- 1 port to get the time
SuT Service Component:
Bsw Mode manager
Software Component |:|
U r Tester
ppe Used to control:

- FrTSyn_SetTransmissionMode IT. BewlMaode

Service Component:
Synchronous Time Base Manager

Iz—l O GetCurrentTime,
— GetCurrentTimeExtended

Fig: UC 02.02 - Time Slave over FlexRay SWC Overview

5.2.2.4.1 SWC Client GlobalTime Provider

SWC Name | GlobalTime_Provider

Name Client_SetGlobalTime
Type RPortPrototype
Interface GlobalTime_Master_Interface

Requirements

Name Client_SetUserData
PORTS Type RPortPrototype
Interface GlobalTime_Master_Interface

Requirements

Name Client_SetOffset
Type RPortPrototype
Interface GlobalTime_Master_Interface

Requirements
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RUNNABLE
ENTITIES

Name

RUN_GlobalTimeProvider

Requirements

Runnable shall be invoked by TCP

ServerCallPoint

Name sscp_GlobalTimeProvider
Type SynchronousServerCallPoint
Access to Client_SetGlobalTime (Write

operation)
Client_SetUserData (Write
operation)
Client_SetOffset (Write
operation)

Requirements

5.2.2.4.2 SWC Client Time_User

SWC Name | Time_User
Name Client_GetCurrentTime
Type RPortPrototype
Interface GlobalTime_Slave_Interface
Requirements
PORTS
Name Client_GetCurrentTimeExtended
Type RPortPrototype
Interface GlobalTime_Slave_Interface
Requirements
Name RUN_TimeUser
Requirements Runnable shall be invoked by TCP
Name sscp_TimeUser
Type SynchronousServerCallPoint
RUNNABLE Access to | Client_GetCurrentTime (Read
ENTITIES

ServerCallPoint

operation)
Client_GetCurrentTimeExtended
(Read operation)
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Requirements

5.2.2.4.3 SWC Server StbM

SWC Name | StbM
Name Server_SetGlobalTime
Type PPortPrototype
Interface GlobalTime_Master_Interface
Requirements
Name Server_SetOffset
Type PPortPrototype
Interface GlobalTime_Master_Interface
Requirements
Name Server_SetUserData
Type PPortPrototype
PORTS A P
Interface GlobalTime_Master_Interface

Requirements

Name Server_GetCurrentTime
Type PPortPrototype
Interface GlobalTime_Slave _Interface

Requirements

Name Server_GetCurrentTimeExtended
Type PPortPrototype
Interface GlobalTime_Slave_Interface

Requirements

Name

StbM_SetGlobalTime

Requirements

Name OIE_ SetGlobalTime
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RUNNABLE
ENTITIES

Started by Event

Type

OperationinvokedEvent
Port:Server_SetGlobalTime
Operation: Read

Requirements

Name

StbM_SetOffset

Requirements

ServerCallPoint

Name

OIE_SetOffset

Type

OperationinvokedEvent
Port: Server_SetOffset
Operation: Read

Requirements

Name

StbM_SetUserData

Requirements

Started by Event

Name

OIE__ SetUserData

Type

OperationinvokedEvent
Port: Server_SetUserData
Operation: Read

Requirements

Name

StbM_GetCurrentTime

Requirements

Started by Event

Name

OIE_ GetCurrentTime

Type

OperationinvokedEvent
Port: Server_GetCurrentTime
Operation: Read

Requirements

Name

StbM_GetCurrentTimeExtended

Requirements

Name

| OIE_GetCurrentTimeExtended
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Started by Event OperationinvokedEvent
Port:
Server_GetCurrentTimeExtended

Operation: Read

Type

Requirements

5.3 Re-usable Test Steps
Not Applicable

5.4 Test Cases

5.4.1 [ATS_GTS_01275] Global Time Master: Setting of Global Time base and
user data by Active Customer and sending of SYNC frames
(CRC_NOT_SUPPORTED) over FlexRay

Test Objective

Global Time Master: Setting of Global Time base and user data by Active Customer
and sending of SYNC frames (CRC_NOT_SUPPORTED) over FlexRay

Requirement
on Acceptance
Test Document

ID ATS GTS 01275 AUTOSAR |4.2.1|4.2.2
Releases

Affected StbM, FrTSyn State reviewed

IModules

Trace to ATR: ATR_ATR 00134

[Trace to SWS
Item

TimeSyncOverFlexRay: SWS_FrTSyn_00023

Requirements /
Reference

to Test
Environment

Use Case UC02.01

Configuration
Parameters

StbM:
StbMSynchronizedTimeBaseldentifier = 1

FrTSyn:

FrTSynGlobalTimeTxCrcSecured = CRC_NOT_SUPPORTED
CanTSynGlobalTimeSyncDatalDListindex = {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15}
CanTSynGlobalTimeSyncDatalDListValue in ASCII = {"A", "U", "T", "O", "S", "A",
"R", "A", "T", "S", "G", "T", "S", "S", "Y", "N"}
CanTSynGlobalTimeFupDatalDListindex = {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15}
CanTSynGlobalTimeFupDatalDListValue in ASCII = {"A", "U", "T", "O", "S", "A", "R",
"A", T, S GY, T, S, R, U, TP

Summary

Aim is to:

Verify that StbM accepts the global time base and user data from SWC Global
Time Provider using client-server Interface.

Verify that FrTSyn shall transmit the global time base to time slave periodically via
SYNC message

Needed
Adaptation to

Not Applicable
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other Releases
Pre-conditions [SUT shall be initialized.
IMain Test Execution
Test Steps Pass Criteria
Step 1 [CP]
Start RUN_ GlobalTimeProvider.
Step 2 [RUN<RUN_ GlobalTimeProvider>] [RUN<RUN_ GlobalTimeProvider>]
Execute Rte_Call_ Client_SetGlobalTime Rte_Call returns RTE_E_OK.
and Rte_Call_ Client_SetUserData with
below values:
timeBaseld = 1
StbM_TimeStampType.nanoseconds =
0x00000000
StbM_TimeStampType.seconds =
0x00000E10
StbM_TimeStampType.secondsHi = 0x0000
StbM_UserDataType.User Data Byte 0 =
OXAA
StbM_UserDataType.User Data Byte 1 =
OxBB
StbM_UserDataType.User Data Byte 2 =
0xCC
Step 3 [CP]
\Wait 100ms.
Step 4 [CP]
Start RUN_TimeUser.
Step 5 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Client_GetCurrentTime. [Rte_Call returns RTE_E_OK.
Time received from Time user shall
be as mentioned below:
StbM_TimeStampType.nanoseconds
= 0x00000000 + <TestWaitTime =
100ms>
StbM_TimeStampType.seconds =
0x00000E10
StbM_TimeStampType.secondsHi =
0x0000
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StbM_UserDataType.User Data Byte
0 = OXAA

StbM_UserDataType.User Data Byte
1 = OxBB

StbM_UserDataType.User Data Byte
2 = 0xCC

Step 6

[LT<FLEXRAY>]

Receives the SYNC message without CRC
validation.

[LT]

Receives frame format as mentioned
below:

Byte 0: Type = 0x10
Byte 1. UserByte 2
Byte 2: D = Ox1

SC =0x0

Byte 3: FCNT= FlexRay Cycle
Counter O (Bit 7 to Bit 2)

SGW (Bit 1)
SyncToSubDomain = 1
reserved (Bit 0), default: 0
Byte 4: User Byte 0

Byte 5: User Byte 1

Byte 6-11: SyncTimeSec = 48 Bit time
stamp in seconds

Byte 12-15: SyncTimeNSec = 32 Bit
time stamp in nanoseconds

Step 7

[LT<FLEXRAY>]
Receives Global time base.

Store the time as base for next periodic
message processing

[LT]
Get the time stamp values as below:

StbM_TimeStampType.nanoseconds
= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Step 8

[LT<FLEXRAY>]

Receives the next periodic SYNC message
without CRC validation

[LT]

Time stamp values shall be as
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mentioned below:

StbM_TimeStampType.nanoseconds
= tB.Nano

StbM_TimeStampType.seconds =
tB.Sec

StbM_TimeStampType.secondsHi =
tB.SecHi

StbM_UserDataType.User Data Byte
0 = OXAA

StbM_UserDataType.User Data Byte
1 = 0xBB

StbM_UserDataType.User Data Byte
2 = 0xCC

The difference between two time base
shall be

tB — tA = FrTSynGlobalTimeTxPeriod

(320ms).

Post-
conditions

None

5.4.2 [ATS_GTS_01287] Global Time Master: Setting of Offset Time base by
Active Customer and sending Offset frames (CRC_SUPPORTED) over
FlexRay

Test Objective

Global Time Master: Setting of Offset Time base by Active Customer and sending
Offset frames (CRC_SUPPORTED) over FlexRay

Requirement
on Acceptance
Test Document

ID ATS_GTS_01287 AUTOSAR |4.2.1]4.2.2
Releases

Affected StbM, FrTSyn State reviewed

[Modules

Trace to ATR: ATR_ATR_00134

Trace to SWS
Item

TimeSyncOverFlexRay: SWS_FrTSyn_00031

Requirements /
Reference

to Test
Environment

Use Case UC02.01

Configuration
Parameters

StbM:

FrTSyn:

StbMSynchronizedTimeBaseldentifier = 17

FrTSynGlobalTimeTxCrcSecured = CRC_SUPPORTED
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Summary

Aim is to:

Interface.

OFS message with CRC secured.

\Verify that StbM accepts the global time base from Upper Tester using client-server

\Verify that FrTSyn shall transmit the offset time base to time slave periodically via

Needed
Adaptation to
other Releases

Not Applicable

Pre-conditions

SUT shall be initialized.

[Main Test Execution

Test Steps

Pass Criteria

Step 1

[CP]

Start RUN_ GlobalTimeProvider

Step 2

[RUN<RUN_ GlobalTimeProvider>]

with below values:
TimeBaseld = 1

StbM_TimeStampType.nanoseconds =
0x00000000

StbM_TimeStampType.seconds =
0xO00000E10 (3600d)

Execute Rte_Call_ Client_ SetGlobalTime Rte_Call returns RTE_E_OK

StbM_TimeStampType.secondsHi = 0x0000

[RUN<RUN_ GlobalTimeProvider>]

Step 3

[CP]

\Wait 100ms

Step 4

[RUN<RUN_ GlobalTimeProvider>]

Execute Rte_Call_ Client_ SetOffset with
below values:

timeBaseld = 17

StbM_TimeStampType.nanoseconds =
0x00000000

StbM_TimeStampType.seconds =
0x00000064

StbM_TimeStampType.secondsHi = 0x0000

[RUN<RUN_ GlobalTimeProvider>]

Rte_Call returns RTE_E_OK

Step 5

[CP]

\Wait 100ms

Step 6

[CP]

Start RUN_TimeUser
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Step 7 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Client_GetCurrentTime |Rte_Call returns RTE_E_OK.

Time base = 17 Time received from Time user shall be
as mentioned below:

StbM_TimeStampType.nanoseconds
= 0x00000000 + <TestWaitTime =
100ms> + <TestWaitTime = 100ms>

StbM_TimeStampType.seconds =
0x00000E10 + 0x00000064

StbM_TimeStampType.secondsHi =
0x0000

Step 8 [LT<FLEXRAY>] [LT]

Receives the OFS message with CRC as per|Receives OFS message with format
test co-ordination requirement for CRC.
Byte 0: Type = 0x40
Byte 1: CRC

Byte 2: D = Time Domain 16 (Bit 7 to
Bit 4)

SC = <Sequence Counter 0x01>(Bit
3 to Bit 0)

Byte 3: User Byte 0
Byte 4: User Byte 1
Byte 5: User Byte 2

Byte 6-11: OfsTimeSec =
<StbM_TimeStampType.seconds
0x000000000064>

Byte 12-15: OfsTimeNSec =
<StbM_TimeStampType.nanoseconds
= 0x00000000>

Post- None
conditions

5.4.3 [ATS_GTS 01249] Time Slave: Reception of SYNC frames
(CRC_VALIDATED) over FlexRay, Synchronize Local Time Base and
share the current time to active customers

Test Objective [Time Slave: Reception of SYNC frames (CRC_VALIDATED) over FlexRay,
Synchronize Local Time Base and share the current time to active customers

ID ATS_GTS_01249 [AUTOSAR J4.2.1)4.2.2
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Requirement
on Acceptance
Test Document

Releases
Affected StbM, FrTSyn State reviewed
IModules
Trace to ATR: ATR_ATR_00134

Trace to SWS
Item

TimeSyncOverFlexRay: SWS_FrTSyn_00050

Requirements /
Reference

to Test
Environment

Use Case UC02.02

Configuration
Parameters

StbM:
StbMSynchronizedTimeBaseldentifier = 1

FrTSyn:
FrTSynRxCrcValidated = CRC_VALIDATED

Summary

\Verify that FrTSyn shall receive Synchronization frames after validating CRC.

Verify that StbM shall synchronize its local time base on reception of Time Base
from FrTSyn.

Verify that Upper Tester shall get the valid current time, current time in extended
format, user data using Client-Server Interface.

Needed
Adaptation to
other Releases

Not Applicable

Pre-conditions

SUT shall be initialized.

[Main Test Execution

Test Steps Pass Criteria
Step 1 [LT<FLEXRAY>] [SUT]
Transmit SYNC message with Receives SYNC message with CRC
value in below format
timeBaseld = 1
Byte 0: Type = 0x20
StbM_UserDataType.User Data Byte 0 =
OXAA Byte 1: CRC
StbM_UserDataType.User Data Byte 1 = Byte 2: D = <Time Domain = 1> (Bit 7
0xBB to Bit 4)
Byte CRC = Calculated CRC SC = <Sequence Counter = 0> (Bit 3
to Bit 0)
And time value as TO
Byte 3: FCNT= <FlexRay Cycle
Where TO = TSYNC + (MacroticksPerCycle * [Counter = 0> (Bit 7 to Bit 2)
(64 - currentCycle) - currentMacroticks) *
[MacrotickDuration SGW (Bit 1)
IAnd TSYNC value as given below: SyncToSubDomain = 1
StbM_TimeStampType.seconds = reserved (Bit 0)
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0x00000E10 Byte 4: User Byte 0
StbM_TimeStampType.secondsHi = 0x0000 |Byte 5: User Byte 1

StbM_TimeStampType.nanoseconds = Byte 6-11: SyncTimeSec =
0x00000000 TO.secondsHi and TO.seconds

Byte 12-15: SyncTimeNSec =
TO.nanoseconds

Step 2 [SUT]

StbM updates its time base with
values

StbM_TimeStampType.nanoseconds
= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Time updated in StbM, tA =tA +
ToleranceTime_FrTSyn.

ToleranceTime_FrTSyn = Max one
main function of FrTSyn as reception
is asynchronous.

Step 3 [CP]
\Wait 200ms
Step 4 [CP]

Start RUN_TimeUser
Step 5 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]

Execute Rte_Call_ Client_GetCurrentTime |Rte_Call returns RTE_E_OK.
Time read at Time user shall be:

StbM_TimeStampType.nanoseconds
= tA.Nano + <TestWaitTime =
200ms>

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =

tA .SecHi
Post- None
conditions
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5.4.4 [ATS_GTS_01250] Time Slave: Reception of SYNC frames
(CRC_IGNORED) over FlexRay, Synchronize Local Time Base and share
the current time to active customers.

Test Objective

Time Slave: Reception of SYNC frames (CRC_IGNORED) over FlexRay,
Synchronize Local Time Base and share the current time to active customers.

Requirement
on Acceptance
[Test Document

ID ATS_GTS 01250 AUTOSAR |4.2.1]4.2.2
Releases

Affected StbM, FrTSyn State reviewed

IModules

Trace to ATR: ATR_ATR_00134

Trace to SWS
Item

TimeSyncOverFlexRay: SWS_FrTSyn_00046

Requirements /
Reference

to Test
Environment

Use Case UCO02.02

Adaptation to
other Releases

Configuration |StbM:

Parameters StbMSynchronizedTimeBaseldentifier = 1
FrTSyn:
FrTSynRxCrcValidated = CRC_IGNORED

Summary IAim is to Verify that FrTSyn shall call StbM to update time base on reception of
SYNC message even with invalid CRC when FrTSynRxCrcValidated =
CRC_IGNORED.

Needed Not Applicable

Pre-conditions

SUT shall be initialized.

I[Main Test Execution

Test Steps Pass Criteria
Step 1 [LT<FLEXRAY>] [SUT]
Transmit SYNC message with Receives SYNC message ignoring
CRC value (if there) in below format
timeBaseld = 1
Byte O0: Type = 0x10
StbM_UserDataType.User Data Byte 0 =
OxAA Byte 1: User Byte 2
StbM_UserDataType.User Data Byte 1 = Byte 2: D = <Time Domain = 1> (Bit 7
0xBB to Bit 4)
And time value as TO SC = <Sequence Counter = 0> (Bit 3
to Bit 0)
\Where TO = TSYNC + (MacroticksPerCycle *
(64 - currentCycle) - currentMacroticks) * Byte 3: FCNT= <FlexRay Cycle
IMacrotickDuration Counter = 0> (Bit 7 to Bit 2)
IAnd TSYNC value as given below: SGW (Bit 1)
StbM_TimeStampType.seconds =
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0x00000E10 SyncToSubDomain = 1
StbM_TimeStampType.secondsHi = 0x0000 [reserved (Bit 0)
StbM_TimeStampType.nanoseconds = Byte 4: User Byte 0
0x00000000
Byte 5: User Byte 1

Byte 6-11: SyncTimeSec =
TO.secondsHi and TO.seconds

Byte 12-15: SyncTimeNSec =
TO.nanoseconds

Step 2 [SUT]

StbM updates its time base with
values

StbM_TimeStampType.nanoseconds
= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Time updated in StbM, tA = tA +
ToleranceTime_FrTSyn.

ToleranceTime_FrTSyn = Max one
main function of FrTSyn as reception
is asynchronous.

Step 3 [CP]
\Wait 200ms
Step 4 [CP]

Start RUN_TimeUser

Step 5 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Client_GetCurrentTime |Rte_Call returns RTE_E_OK.
Time read at Time user shall be:

StbM_TimeStampType.nanoseconds
= tA.Nano + <TestWaitTime =
200ms>

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Post- None
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|conditions

5.45 [ATS_GTS_01256] Time Slave: Handling of SYNC message Sequence
Mismatch failures

Requirement
on
Acceptance
Test
Document

Test Time Slave: Handling of SYNC message Sequence Mismatch failures
Objective
ID ATS_GTS_01256 AUTOSA [4.2.1|14.2.2
R
Releases
Affected StbM, FrTSyn State reviewed
IModules
Trace to ATR: ATR_ATR_00134

Trace to
SWS Item

TimeSyncOverFlexRay: SWS_FrTSyn_00048

Requirement
s / Reference
to Test

Environment

Use Case UC02.02

Configuratio
n

StbM:
StbMSynchronizedTimeBaseldentifier = 1

Parameters
FrTSyn:
FrTSynRxCrcValidated = CRC_IGNORED

Summary Aim is to verify that if Sequence Counter Jump Width between two SYNC messages is
greater than FrTSynGlobalTimeSequenceCounterJumpWidth, then messages will be
ignored.

Needed Not Applicable

Adaptation

to other

Releases

Pre- SUT shall be initialized.

conditions

[Main Test Execution

Test Steps Pass Criteria
Step 1 [LT<FLEXRAY>] [SUT]
Transmit SYNC message with Receives SYNC message ignoring CRC value in
below format
TimeBaseld = 1
Byte O0: Type = 0x10
StbM_UserDataType.User Data
Byte 0 = OXAA Byte 1: User Byte 2
StbM_UserDataType.User Data Byte 2: D = <Time Domain = 1> (Bit 7 to Bit 4)
Byte 1 = OxBB
SC = <Sequence Counter = 0> (Bit 3 to Bit 0)
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And time value as TOa

Where TOa = TSYNC +
(MacroticksPerCycle * (64 -
currentCycle) - currentMacroticks) *
[MacrotickDuration

IAnd TSYNC value as given below:

StbM_TimeStampType.seconds =
0x00000E10

StbM_TimeStampType.secondsHi =
0x0000

StbM_TimeStampType.nanosecond
s = 0x00000000

Byte 3: FCNT= <FlexRay Cycle Counter = 0> (Bit
7 to Bit 2)

SGW (Bit 1)
SyncToSubDomain = 1
reserved (Bit 0)

Byte 4: User Byte 0
Byte 5: User Byte 1

Byte 6-11: SyncTimeSec = TOa.secondsHi and
TOa.seconds

Byte 12-15: SyncTimeNSec = TOa.nanoseconds

Step 2 [SUT]
FrTSyn shall update the time base of StbM
StbM_TimeStampType.nanoseconds = tA.Nano
StbM_TimeStampType.seconds = tA .Sec
StbM_TimeStampType.secondsHi = tA .SecHi
Time updated in StbM, tA =tA +
ToleranceTime_FrTSyn.
ToleranceTime_FrTSyn = Max one main function
of FrTSyn as reception is asynchronous.
Step 3 [CP]
\Wait 200ms
Step 4 [CP]
Start RUN_TimeUser
Step 5 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Rte_Call returns RTE_E_OK.
Client_GetCurrentTime
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds = tA.Nano +
<TestWaitTime = 200ms>.
StbM_TimeStampType.seconds = tA .Sec
78 of 122 Document ID 841: AUTOSAR_ATS_GlobalTimeSynchronization

- AUTOSAR Confidential -



A UTO)S LA R nce Test Specification of Global Time Synchronization

AUTOSAR TC Release 1.2.0

StbM_TimeStampType.secondsHi = tA .SecHi

StbM_TimeBaseStatusType. TIMEOUT is set to 0.

Step 6 [LT<FLEXRAY>] [SUT]
Transmit next periodic SYNC Time base is not updated as per incoming time
message with base as sequence counter value is greater
than FrTSynGlobalTimeSequenceCounterJumpWi
timeBaseld = 1 dth
StbM_UserDataType.User Data
Byte 0 = OXEE
StbM_UserDataType.User Data
Byte 1 = OXFF
And time value as TOb
\Where TOb = TSYNC +
(MacroticksPerCycle * (64 -
currentCycle) - currentMacroticks) *
[MacrotickDuration
And TSYNC value as given below:
StbM_TimeStampType.seconds =
0x00000E10
StbM_TimeStampType.secondsHi =
0x0000
StbM_TimeStampType.nanosecond
s = 0x00000000
Sequence counter =3
Step 7 [CP]
\Wait 200ms
Step 8 [CP]
Start RUN_TimeUser
Step 9 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Rte_Call returns RTE_E_OK.
Client_GetCurrentTime
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds = tA.Nano +
<TestWaitTime = 200ms> + <TestWaitTime =
200ms>.
StbM_TimeStampType.seconds = tA .Sec +
FrTSynGlobalTimeTxPeriod (320ms)
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StbM_TimeStampType.secondsHi = tA .SecHi

StbM_TimeBaseStatusType. TIMEOUT is setto 1.

Post-
conditions

None

5.4.6 [ATS_GTS_01277] Time Slave: Reception of Offset frames
(CRC_NOT_VALIDATED) over FlexRay, Synchronize Local Time Base
and share the current time to active customers.

Test Objective

Time Slave: Reception of Offset frames (CRC_NOT_VALIDATED) over FlexRay,
Synchronize Local Time Base and share the current time to active customers.

Requirement
on Acceptance
Test Document

ID ATS_GTS_01277 AUTOSAR 4.2.1|14.2.2
Releases

Affected StbM, FrTSyn State reviewed

IModules

Trace to ATR: ATR_ATR_00134

Trace to SWS
Item

TimeSyncOverFlexRay: SWS_FrTSyn_00011
TimeSyncOverFlexRay: SWS_FrTSyn_00047

Requirements /
Reference

to Test
Environment

Use Case UC02.02

Configuration
Parameters

StbM:
StbMSynchronizedTimeBaseldentifier = 16

FrTSyn:

FrTSynRxCrcValidated = CRC_NOT_VALIDATED
CanTSynGlobalTimeOfsDatalDListIndex = {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15}
CanTSynGlobalTimeOfsDatalDListValue in ASCII = {"A", "U", "T", "O", "S", "A", "R",
"A", T, S, GE, T, S, O, R, S

CanTSynGlobalTimeOfnsDatalDListIndex = {0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15}
CanTSynGlobalTimeOfnsDatalDListValue in ASCII = {"A", "U", "T", "O", "S", "A",
"R", "A", "T", "S", "G", "T", "O", "F", "N", "S"}

Summary

Aim is to:

\Verify that FrTSyn shall Recieve the offset time base periodically via offset
message.

VVerify that StbM shall synchronize its local offset time base on receiption of Time
Base from FrTSyn.

Needed
Adaptation to
other Releases

Not Applicable

Pre-conditions

SUT shall be initialized.

IMain Test Execution

Test Steps Pass Criteria
Step 1 [LT<FLEXRAY>] [SUT]
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Transmit SYNC message with:
TimeBaseld = 1
IAnd time value as TO

\Where TO = TSYNC + (MacroticksPerCycle *
(64 - currentCycle) - currentMacroticks) *
[MacrotickDuration

IAnd TSYNC value as given below:

StbM_TimeStampType.seconds =
0x00000E10

StbM_TimeStampType.secondsHi = 0x0000

StbM_TimeStampType.nanoseconds =
0x00000000

Get the time stamp values as below:

StbM_TimeStampType.nanoseconds
= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Time updated in StbM, tA = tA +
ToleranceTime_FrTSyn.

ToleranceTime_FrTSyn = Max one
main function of FrTSyn as reception
is asynchronous.

Step 2 [CP]
\Wait 200ms
Step 3 [LT<FLEXRAY>] [SUT]
Transmit OFS message with: Get the offset time stamp values as
below:
TimeBaseld = 16
StbM_TimeStampType.nanoseconds
StbM_TimeStampType.nanoseconds = = tA.Nano
0x00000000
StbM_TimeStampType.seconds = tA
StbM_TimeStampType.seconds = .Sec
0x0000000A (10d)
StbM_TimeStampType.secondsHi =
StbM_TimeStampType.secondsHi = 0x0000 [tA .SecHi
Step 4 [CP]
\Wait 200ms
Step 5 [CP]
Start RUN_TimeUser
Step 6 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Client_GetCurrentTime |Rte_Call returns RTE_E_OK.
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds
= tA.Nano + <TestWaitTime =
200ms> + <TestWaitTime = 200ms>
StbM_TimeStampType.seconds = tA
.Sec + <offset time = 0x0000000A>
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StbM_TimeStampType.secondsHi =
tA .SecHi

Post-
conditions

None

5.4.7 [ATS_GTS_01280] Time Slave: Handling of Offset message Sequence
Mismatch failures

Requirement
on
Acceptance
Test
Document

Test Time Slave: Handling of Offset message Sequence Mismatch failures
Objective
ID ATS_GTS_01280 AUTOSA [4.2.1]14.2.2
R
Releases
Affected StbM, FrTSyn State reviewed
IModules
Trace to ATR: ATR_ATR_00134

Trace to SWS
Item

TimeSyncOverFlexRay: SWS_FrTSyn_00048

Requirement
s / Reference
to Test

Environment

Use Case UC02.02

Adaptation to
other

Configuration|StbM:

Parameters [StbMSynchronizedTimeBaseldentifier = 16
FrTSyn:
FrTSynRxCrcValidated = CRC_IGNORED

Summary Aim is to verify that if Sequence Counter Jump Width between two OFS messages is
greater than FrTSynGlobalTimeSequenceCounterJumpWidth, then messages will be
ignored.

Needed Not Applicable

Releases
Pre- SUT shall be initialized.
conditions StbM shall be initialized with base time:

StbM_TimeStampType.nanoseconds = 0x00000000
StbM_TimeStampType.seconds = 0x00000000

StbM_TimeStampType.secondsHi = 0x0000

[Main Test Execution

Test Steps Pass Criteria

Step 1 [LT<FLEXRAY>] [SUT]
Transmit OFS message with Receives OFS message with format
TimeBaseld = 16 Byte 0: Type = 0x30
StbM_TimeStampType.nanoseconds
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= 0x00000000

StbM_TimeStampType.seconds =
0x00000014

StbM_TimeStampType.secondsHi =
0x0000

Byte 1: User Byte 3

Byte 2: D = <Time Domain = 16> (Bit 7 to Bit 4)
SC = <Sequence Counter = 0> (Bit 3 to Bit 0)
Byte 3: User Byte 0

Byte 4: User Byte 1

Byte 5: User Byte 2

Byte 6-11: OfsTimeSec = 0x000000000014

Byte 12-15: OfsTimeNSec = 0x00000000

Step 2 [SUT]
FrTSyn shall update the offset time base of
StbM
StbM_TimeStampType.nanoseconds = tA.Nano
StbM_TimeStampType.seconds = tA .Sec
StbM_TimeStampType.secondsHi = tA .SecHi
Step 3 [CP]
\Wait 200ms
Step 4 [CP]
Start RUN_TimeUser
Step 5 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Rte_Call returns RTE_E_OK.
Client_GetCurrentTime.
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds = tA.Nano
+ <TestWaitTime = 200ms>.
StbM_TimeStampType.seconds = tA .Sec
StbM_TimeStampType.secondsHi = tA .SecHi
StbM_TimeBaseStatusType. TIMEOUT is set to
0.
Step 6 [LT] [SUT]
Transmit next periodic OFS message |Time base is not updated as per new incoming
with time base as sequence counter value is greater
than
TimeBaseld = 16 FrTSynGlobalTimeSequenceCounterJumpWidth
StbM_TimeStampType.seconds =
83 of 122 Document ID 841: AUTOSAR_ATS_GlobalTimeSynchronization

- AUTOSAR Confidential -



A UTO)S LA R nce Test Specification of Global Time Synchronization

AUTOSAR TC Release 1.2.0

0x00000050

StbM_TimeStampType.secondsHi =
0x0000

Sequence number = 3

Step 7 [CP]
\Wait 200ms.
Step 8 [CP]
Start RUN_TimeUser
Step 9 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Rte_Call returns RTE_E_OK.
Client_GetCurrentTime
Time read at Time user shall be:
StbM_TimeStampType.nanoseconds = tA.Nano
+ <TestWaitTime = 200ms> + <TestWaitTime =
200ms>.
StbM_TimeStampType.seconds = tA .Sec +
FrTSynGlobalTimeTxPeriod (320ms) +
FrTSynGlobalTimeTxPeriod (320ms)
StbM_TimeStampType.secondsHi = tA .SecHi
StbM_TimeBaseStatusType. TIMEOUT is set to
1.
Post- None
conditions
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6 RS BRF_01660 - Global Time Synchronization over
Multiple Bus
6.1 General Test Objective and Approach

This Test Specification intends to cover the Global Time Synchronization feature of
StbM CanTSync, and FrTSync as described in the AUTOSAR Feature
[RS_BRF_01660].

The tests use a test bench environment and Embedded Software Components that
use the feature.

This test case document has been established to cover the following features:

User Data ﬂ i
OVS [Over flow of Seconds Handling) é‘ _\",
uC0302 % SEW(Syne to Global Time) Handling [SWS_CanTSyn_00030] [SWS_FriSyn_00020] |

UC 03,01 UC 03,02 ~ ___ Penodic Transmission [SWS_CanTSyn_00028] [SWS_FrTSyn_00019] ‘\ SYNGFUP Messages
GRG Protected_ B 1r
Tx Tirmeaut éé A Transmission of Time Infermation over bus
FUP T with TimeOftset <56/ |
UG 03,01 UG 03,02 ‘*#J _Periodic Transmission [SWS_CanTSyn_00038] [SWS_FrTSyn_00023] .

|
CRC Protected ﬂ i | |
~ OFS/OFNS Messages )/
Tx Timaout éé
OFNS T with TimeOffset <5/ |
Sequence Erros ﬂ )
R Timeoul ﬂ \"I
CRC Error ﬂ |

SYNCIFUP Messages
User Dala ﬂ

OVE (Over llow ol Seconds Handling) é‘ y,
|

| |
UC 0502 % VALID SYNGIFUP Message [SWS_CanTSyn_00064] [SWS_FrTSyn_00048] / | Reception of Time Information over bus
- |

__Sequence Emor ﬂ | Fealure Tres h 3
[ -

Rx Timecut ﬁ . |
CRC Error ﬁ \_J\ OFSI0FNS Messages _;'
User Data ﬁ A
UC 0302 % WALID OFSIOFNS Message [SWS_CanTSyn_00072) [SWS_FrTSyn_00047] /
Time bass[SWS_StoM_00247]
User Data (wS_stom_002¢7] S)€ |
TIMELEAR [SWS_StbM_D01 Bz]@,o( A

TIMEOUT [EWs_SteM_oo183bl | | 7o Read |

. =l Sync State [SWS_Stol_00247] I

UC 03.02 STEM_SYNC_TO_GATEWAY [SWS_StbM_00164] ~| \ . f
) | Active Customers |
GLOBAL_TIME_BASE [SWS_SIDN_IJEH&b}:é‘ | f T Customen’User Access of Time Information |/

Extended Time Base [SWS_sibM_ooza7) S/
Global Time [SWS_StbM_00240] < )

“ |

User Data [SWS_Ston_00240) gl | Toser /

Offset [SWS_StoM_o0240]h | |

05 Schedule Table Synchronisation [SWS_StbM_00020] (%K __ Triggered Customars

Tirme Base Store/Restors from N S |
|
_ Current Time Dervation using Local Coumer é,‘

Features not tested in this test suite are either tested in 'Global Time Synchronization
over CAN' or 'Global Time Synchronization over FlexRay'.

This specification gives the description of required tests environments (test bench,
uses case, configuration files) and detailed tests cases for executing tests.
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6.1.1 Test System

6.1.1.1 Overview on Architecture

In order to cover the required features / sub-features coverage, the environment has
been separated in several use cases.

Test Cases are derived based on below use cases

6.1.1.1.1 UC 03.01.01 Global Time Master (Single Time Domain) over both CAN
and FlexRay

SUT acts as Global time Master over Single time domain and Transmits Time
Synchronization messages over CAN and FlexRay bus.

Test System sSUT

SWC
[Global
Time
Provider)

GTS Runtime Environment (RTE)
(Lower -
Tester)
Frif
I PCO Microcontrol ler

CAM and FlexRay Bus

As shown in below figure, Functionalities of Global Time master for single time
domain are tested over CAN and FlexRay in the use case 03.01.01

Global Time Master “-—-—-. UC 03.01.01

FlexRay

CAN

Time Slave

Time Slave

R .’ |
K ‘ H
! : ! :
: ' ] |
1 . : H
| ! \ i i
H | ! !
\ i Y Time Slave Time
| 3 . K N
Y Time Slave ‘\\ K Domain

. , Time Subdomain e
. LN - fime Gateway.
Time Subdomain e Gateway- ]~ L e T TS
l I s ht =
™ I CAN | °
T CAN \‘\\ /| Time slave
(r Time Slave | !
‘| Time Slave
“\ Time Slave
TS: Time Slave
TM: Time Master |
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6.1.1.1.2 UC 03.01.02 Global Time Master (Multiple Time Domain) over both
CAN and FlexRay

SUT acts as Global time Master over multiple time domain and Transmits Time
Synchronization messages over CAN and FlexRay bus.

Test System sUT
SWIC SWC TWIC SWIC
(Gcbal Time ul r-ff [ScbalTime [Mime User
Providerof L Providerof of Time

Time
Time Domain 1] 3 Dorain 2
ymainL) Comain 1) Time Domain ) mein 2)

GTS Runtime Environment (RTE)
(Lower
Tester)

PCO Microcontroller

CAN and FlexRay Bus

As shown in below figure, Functionalities of Global Time master for multiple time
domain are tested over CAN and FlexRay in the use case 03.01.02

uC03.01.02

1
]
1
]
‘\ kY I
: ; CAN’, | | FlexRay",
! .
1 i 1 1
| ! H | ' k Time Slave
! Time Slave \ : !
i : :
\ | ! :
X L] ' g |
Time Y ) | | N Time Slave !
Domain 1 Y Time Slave ! i . Time
| “\ i i Domain 2
Time Subdomain _° R |
Time Subdomain > . Time Gateway. !
[Mime Gateway. - Th----- . '
e e
: . : : £ CAN
| - CAN | * | | A \
| / \ ! ! ;| Time Slave v !
Time Slave Y I 5 !
: : ]
' 1 i
] \ ‘
\ ‘ ', | Time Slave J
I ‘| Time Slave J I | \ h
! ‘ : : :
i i i
I ! ! -
1 1 1 - 1
I - | | - !
1 - - 1 1 1
1 1 1 i
! ___ R S I Tttt |
Ts: Time Slave
TM: Time Master
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6.1.1.1.3 UC 03.02.01 Time Gateway: Time Slave over FlexRay and time master
over CAN

SUT acts as Time Gateway. It receives time base, offset time base and Synchronizes
Local time to Global Time base and transmits the received time base to its slaves.
Time Slave over FlexRay and Time Master on CAN

Test System suUT

GTS Runtime Environment (RTE)

(Lower
Tester
)

I PCO Microcontroller

CAM and FlexRay Bus

As shown in below figure, Functionalities of Time Gateway - Time Slave over
FlexRay and Time Master over CAN in the use case 03.02.01

Global Time Master

FlexRay

CAN

Time Slave

Time Slave

o .’J
K ;

! ! i

' N 1

! 1 '
1] II 1 I'

! I| a

\ i Y Time Slave Time

\ 3 “ K N
K Time Slave ‘\\ K Domain

Time Subdomain “I

: AN Fime Gateway-
Time Subdomain fime Gateway. - L /'__--———--_H y s
; ™ i CAN | ™,
T CAN \‘\‘ ;r Time Slave ‘\‘
M Time st K ' |
IJ' ime slave :I |I. f'l ] Uc 03-02-01
' | Time slave !
“\ Time Slave
TS: Time Slave
TM: Time Master
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6.1.1.1.4 UC 03.02.02 Time Gateway: Time Slave over CAN and time master
over FlexRay

SUT acts as Time Gateway with Time Slave over CAN and Time Master on FlexRay

Test System SUT
GTS Runtime Environment (RTE)
‘T““f:'
ester]
:
PCO Microcontroller
CAM and FlexRay Bus

As shown in below figure, Functionalities of Time Gateway - Time Slave over CAN
and Time Master over FlexRay in the use case 03.02.02

]
]
]
i
]
]
]
i
]
: -, FlexRay
| ! CAN \
| ’ K H Time Slave
| ! : .
! i Time Slave ) H |

V ' |
i ! . \ :

| ! a

) | ! ', Time Slave Time
] i a . -
i Y Time Slave . Domain
| N * '
] - . ]
i . Time Subdomain . '
! ‘. Mime Gateway.{~ !
i Time Subdomain ; [P . !
| ﬁmgw' e “~TM i
| IR TS L
| . . N s |
| l ™ e CAN :
| . s, i i !
| , - FlexRay| * ;| Time slave i :
] r i 1 [} ]
| ;| Time Slave v ! ' I
| i \ ' i !
i | Time Slave s :
] ) ) A ’ ]
| .| Time Slave B i !
| ' e . 4 i
! Fl ~— e
| - ’ T T5: Time Slave !
! e - TM: Time Master |
! ]
. | ]

6.1.1.1.5 UC 03.02.03 Time Gateway: Time Slave over CAN (Network 1) and time
master over CAN (Network 2)
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SUT acts as Time Gateway with Time Slave over CAN1 and Time Master on CAN2.

Test System

GTS
(Lower
Tester)

s5UT

Test Coordination Procedures

IPCD

CANand FlexRay Bus

Runtime Environment (RTE)

Microcontroller

As shown in below figure, Functionalities of Time Gateway - Time Slave over CAN1
and Time Master over CAN2 in the use case 03.02.03

..

T FlexRay
CAN ; v
. k h Time Slave
; Time Slave ] i
! ' '. !
i \
\ ' Y Time Slave Time
\ 1 \ .
Y Time Slave Domain
“ o Time Subdomain i o
! Time Gateway.
Time Subdomain e [ R E
[ime Gateway- M
II| T T T = K4 ’ ]
o ™ CAN
r CAN | © ;| Time slave N
,’r Time Slave “. ! E
i | v ;
| ] ', | Time Slave H
\ 8
‘| Time slave
- TS: Time Slave !
- TM: Time Master |

6.1.1.2 Specific Requirements

Not Applicable.

6.1.1.3 Test Coordination Requirements
UC 03.01, UC 03.02: Time Master over CAN and/or FlexRay

Test System (LT <CAN>) shall read the CanTSyn CAN Frames and decode the same as per

Frame Format provided in AUTOSAR_SWS_TimeSyncOverCAN.

Test System (LT <FlexRay>) shall read the FrTSyn FlexRay Frames and decode the same as per

Frame Format provided in AUTOSAR_SWS_TimeSyncOverFlexRay.
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UC 03.01, UC 03.02: Time Slave over CAN and/or FlexRay

e Test System (LT <CAN>) shall encode the CanTSyn CAN Frames as per Frame Format provided
in AUTOSAR_SWS_TimeSyncOverCAN and transmit over bus.

e Test System (LT <FlexRay>) shall encode the FrTSyn FlexRay Frames as per Frame Format
provided in AUTOSAR_SWS_TimeSyncOver FlexRay and transmit over bus.

Requirements for CRC Calculation

e Test System (LT <CAN>) shall use the Crc_CalculateCRC8H2F() (Refer AUTOSAR Specification
of CRC Routines AUTOSAR_SWS_CRClLibrary.pdf) to calculate the CRC of the Frame. Below
are the parameters used for CRC calculation:

The CRC start value shall be OxFF.

The CRC final XOR-value shall be OxFF.

The CRC polynomial shall be 0x2F.

The DatalDList shall be same as provided in CanTSyn Static Configuration.

6.1.2 Test Case Design
e Global Time Master over Multiple Bus(Single Time Domain)
The Time domain for both CAN and FlexRay will be same. And Synchronization frames shall
be sent over bus as per respective TSyn module configuration
e Global Time Master over Multiple Bus(Single Time Domain)
The Time domain for both CAN and FlexRay will be different. And Synchronization frames
shall be sent over bus with respective time domain information and respective TSyn module
configuration
Below figures provides detailed info about how the time base information is validated by the
tester.
SUT( FIE:Ray Time Master] LT<F|e:d'-lal(> TCP sUT [CANTime MastErJ LT<CAN>
set Glokal Time at Time
_________ Maslerasvﬁ tor
Computation of [10r) = r
Time at start of — SYNC(s{tor))
subsequent FlexRay Cycle SYNIC{er] Read the Time transmitted reception of Time in seconds: S{bor)
\‘\_‘ on bus [Lower Tester] as t4)

Camputation of {tari=
Timeatstartof™ )
subsaquent FlexRay

cyce
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tar: Computation of new relative

FUB{tars g1y sftor))
time ’

Reception of Nanossconds part of
time: t4r,

e — s s s e e = = ]

. Computed relative time ta
o = s{norjar
tor tir=t0r

in saconds: B{tSr)

—

15r
—
5r
_—— SYNCls(tsr)) Recaption of Time
SYNCt2r)
—

FUP{t9ra 1y - e Reception of Manossconds

\_\r- part of time: tar
tBr . 5 i
tBr: Computation of new relative -

time Computed relztive time 1B
tBFtar-at = g{tSri+aer

tar tar=tzr

t

Fig: Global Time Master over Multiple Bus (Single/Multiple Time Domain) Test Design

Time Gateway - Time Slave on FlexRay and Time Master on CAN
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LT <FlexRay> (Time Master]

TCR
————— - —
Transmitthetime | Currf:t'l‘ime:tm
auer FlexRay bus Comgutation of (t0r) = Time at
{Lovweer Tester | ta start of subsaquent FlexRay Cycle ____S_T'hlgﬂ_______’
<TestwaitTime = 400ms= tHr

R=‘3_n,_,'“!5”cr f— — — . —
Current Time

using TCP after
“TestWwaitTimes

FrTsyniGlobalTimeTeReriod = 64 FlexRay
Cydles

ransmitted on
Tester) as tC

_—
Read the Time
CAN bus (Lowe

t

Fig: Time Gateway - Time Slave on FlexR

AUTOSAR TC Release 1.2.0

SUT (Time Gateway)

187 Computation of new relative time
I tE=tor-at
at
LI Hr=t00, rycie Start of Cycie 0

F———
Current Time = tAr +
<TestWaitTime=

—tr
— SYNCs{tz))

LT4CAN: (Time Slawve)

L, Reception of Time in seconds:
s(t2r}

FUB{tdr= t3r - sft2,

~ ]

P o — — — —— Reception of Nanoseconds part of
time: ar

Computed current time tC = st2r)=tdr

5(t) = Seconds portion of tims t
t

ay and Time Master on CAN Test Design

Time Gateway - Time Slave on CAN and Time Master on FlexRay

TCP .
LT<CAN (Time Master]

SUT [Time Gateway)

5{t) = Saconds portion of time ©

. R=ception of Time in seconds:
sitar]

Reception of Nanoseconds part of
* time: tar

sUT shall internally calculste relative
time
Current Time = s{tori+dr =
“TestWaiTima:
LT=Flexfay> (Time Slave)

t0r is the time that
Transmit the tims shall ba i tor
over bus [Lower [ CtraremittEd, * "
Taster | w0 t1r: Actual time of i
Transmission, Calculsted SYNC(s{tr))
throwgh Tx Confirmation
machanism.
Transmit tar in FUP messags
_E:T_ FUBItar= 1. g,
<TestWwaitTime = 00ms>
REqUESthrGEt —-—-—-—-—.l— — — — —
Current Time using
TP (oa)afrer
<TestWaitTimes

Computation of (t5r) = Time
&t start of subsequent
FlexRay Cyche

ransmitted on
er Tester) as tC

——
Read the Time
FlexRay bus (Lo

rer 1Cr- Computation of new relative time
To=15r- At

at

wer =15r

t

t t

Fig: Time Gateway - Time Slave on CAN and Time Master on FlexRay Test Design

Time Gateway - Time Slave on CAN (Network 1) and Time Master on CAN (Network 2)
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TCP I
LT<CAN: (Time Master] SUT (Time Gateway)

t0r is the time that

Transmit the time shall be o {t)= i i
. . —— 3(t] = Seconds portion of time t

over bus [Lower . trEnEmIttEd, I L
Tester ) to t1r: Actugl time of tr

Transmission, Calculated SYNC{sftor))

through Tx Confirmation |, Reception of Time in s=conds:

mechanism. sitor]

Transmit t4r in FUF massage Fi

UB{tdr= 1y s{t0r))
‘_\_\. Reception of Nanoseconds part of
e

time: tar

“TestWaitTime = Bo0ms> SUT shall internally calculzte relstive

time
Request for Get J|_current Time = sjeorjsar = )
Current Time Using TTestWatTimes LT=CANz (Time Slave)
TCR (ta)after
<TestWaitTimes

1
— B SUNGsfra))
& Reception of Time in seconds:
sitar]

FUBltars 13r - sftar))

—_— e — e e e e e . — e o — s — s — — — s ——t s RECeption of Manoseconds part of
. . time: tar
Read the Time fransmitted on

CAN bus (Lowe[ Tester) as tC Computad current time tC = st2r)=t4r

5{t] = Seconds portion of time t
t
t

Fig: Time Gateway - Time Slave on CAN Network 1 and Time Master on CAN network 2 Test
Design
6.2 Configuration requirements

The configuration can be divided into two separate parts. The test configuration
describes variables used to parameterize the test case. The static configuration
describes the necessary settings of the DUT in order to allow a test case to perform.

6.2.1 Test Configuration
Communication data base for CanTSyn is depicted below

test configuration parameters
[-Pdu CAN ID Tx ECU Rx ECU
AT _101_Ipdu 101 SUT Test Bench
AT_102_Ipdu 102 Test Bench SUT

Communication data base for FrTSyn is depicted below

test configuration parameters

Parameter Value
Frif Tx Pdu AT_201_Ipdu201
FrifTxPdu. Frifimmediate FALSE
FrifFrameTriggering.FrifBaseCycle 0
FrifFrameTriggering.FrifCycleRepetition 64
FrifFrameTriggering.FrifSlotid 2
Frif Rx Pdu AT_202_lpdu202
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6.2.2 Static Configuration

6.2.2.1 Static Configuration Groups

SCG_ATS GlobalTimeSync_ Single and Multiple time Domain

System Description Parameters

StbM

SystemTemplate::GlobalTime::GlobalTimeMaster.isSystemWideGl | TRUE

obalTimeMaster

CanTSyn

SystemTemplate::GlobalTime::GlobalTimeMaster.syncPeriod 2000ms

SystemTemplate::GlobalTime::CAN::GlobalTimeCanMaster.syncC | 80ms

onfirmationTimeout

SystemTemplate::GlobalTime::GlobalTimeDomain.globalTimePdu | Ref. To PDU

FrTSyn

SystemTemplate::GlobalTime::GlobalTimeDomain.domainld 1

SystemTemplate::GlobalTime::GlobalTimeMaster.syncPeriod 2000ms

SystemTemplate::GlobalTime::GlobalTimeDomain.subDomain Ref. To PDU

ECU Configuration Parameters

StbM

StbM.StbMGeneral.StbMMainFunctionPeriod 5ms

StbM.StbMSynchronizedTimeBase.StbMLocalTimeRef Ref. to
OSCounter

CanTSyn

CanTSyn.CanTSynGeneral.CanTSynMainFunctionPeriod 5ms

CanTSyn.CanTSynGlobalTimeDomain. 1

CanTSynGlobalTimeDomainld

CanTSyn.CanTSynGlobalTimeDomain. Ref. to StbM

CanTSynSynchronizedTimeBaseRef time base

CanTSyn.CanTSynGlobalTimeDomain. 100ms

CanTSynGlobalTimeMaster.

CanTSynGlobalTimeTxFollowUpOffset

CanTSyn.CanTSynGlobalTimeDomain. 1

CanTSynGlobalTimeMaster. CanTSynGlobalTimeMasterPdu.

CanTSynGlobalTimeMasterConfirmationHandleld

FrTSyn

FrTSyn.FrTSynGeneral.FrTSynMainFunctionPeriod 5ms

FrTSyn.FrTSynGlobalTimeDomain. Ref. to StbM

FrTSynSynchronizedTimeBaseRef time base

FrTSyn.CanTSynGlobalTimeDomain.FrTSynGlobalTimeMaster. 0

FrTSynGlobalTimeMasterPdu.

Test Cases

uUC 03.01
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SCG_ATS GlobalTimeSync Time Gateway

System Description Parameters

StbM

SystemTemplate::GlobalTime::GlobalTimeMaster.isSystemWideGl

obalTimeMaster

FALSE

CanTSyn

SystemTemplate::GlobalTime::GlobalTimeDomain.globalTimePdu

Ref. To PDU

FrTSyn

SystemTemplate::GlobalTime::GlobalTimeDomain.subDomain

Ref. To PDU

ECU Configuration Parameters

StbM

StbM.StbMGeneral.StbMMainFunctionPeriod

5ms

StbM.StbMSynchronizedTimeBase.StbMLocalTimeRef

Ref. to
OSCounter

CanTSyn

CanTSyn.CanTSynGeneral.CanTSynMainFunctionPeriod

5ms

CanTSyn.CanTSynGlobalTimeDomain.
CanTSynGlobalTimeMaster.CanTSynGlobalTimeMasterPdu.
CanTSynGlobalTimeMasterConfirmationHandleld

FrTSyn

FrTSyn.FrTSynGeneral. FrTSynMainFunctionPeriod

5ms

FrTSyn.CanTSynGlobalTimeDomain.FrTSynGlobalTimeMaster.

FrTSynGlobalTimeMasterPdu.
FrTSynGlobalTimeMasterConfirmationHandleld

Test Cases

UC 03.02

6.2.2.2 Required System Description
Refer Section 5.2.2.1

6.2.2.3 Required ECU Configuration
Refer Section 5.2.2.1
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6.2.2.4 Required Software Components

TestBench
<] Software Component:
Lowser Tester
>
Multiple
-1 port to 3et the time
- 1 port to get the time
SUT Earvice Component:
Bsw Mode manager
Software Companent |:| |
Upper Tester Used to control:
- FrT3yn_SetTransmissioniMode

-CanTSyn_SetTransmissionMode I._. BswhiMade

Sarvice Component:
Synchronous Time Baz= Manager

SetGlobalTime |, SetCifsst,
SetUserData

O GetCurrentTime,
GetCurrentTimebdended

NN [HVHA

Fig: UC 03.01.01 - Global Time Master over Multiple Bus(Single Time Domain)
SWC Overview

TestBench
<] Software Component:
Lower Tester
>
SUT ) o ultiple - .
-1 port to Set the time on Time Service Component:
Domain 1 Bsw Mode manzger
Software Compenent l:l -1 port to get the time on Time
Upper Tester Dormain 1
m -1 port to 3at the time on Time
Domain 2
E — | - 1 port to get the time on Time Teriad
Domain 2 ade
S B
Used to control: hd
- FrTSym_SetTransmissionfode
E -CanTiyn_SetTransmissioniode Service Component:
m Synchromous Time Base Manager
C O SetGlobalTime , SetOffset | SetllzerData on
Time Domain 1
C GetCurrentTime, GetCurrentTimeExtended
on Time Domain 1
C SetGlobalTime , SetOffset , SetUserData on
O Time Domain 2
|’:_ O GetCurrentTime, GetCurrentTimeExtended
on Time Domain 2

Fig: UC 03.01.02 - Global Time Master over Multiple Bus (Multiple Time Domain)
SWC Overview
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TestBench
=] Software Component:
- 1 port to get the time L= Lowser Tester
SUT Uszed to control: Sarvice Component:
- FrTSyn_SetTransmissionhode Bsw Mode mansger
Software Component -CanTSyn_SetTransmissionhode
Upper Tester IG_{I BswhiviMode

Service Component:
Synchronous Time Base Manager

D GetCurrentTime,
GetCurrentTimeExtended

Fig: UC 03.02.01, UC 03.02.02 and UC 03.02.03 — Time Gateway SWC Overview

6.2.2.4.1 SWC Client GlobalTime Provider

SWC Name

GlobalTime_Provider

Name Client_SetGlobalTime
Type RPortPrototype
Interface GlobalTime_Master_Interface

Requirements

Name Client_SetUserData
PORTS Type RPortPrototype
Interface GlobalTime_Master_Interface
Requirements
Name Client_SetOffset
Type RPortPrototype
Interface GlobalTime_Master_Interface
Requirements
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RUNNABLE
ENTITIES

Name

RUN_GlobalTimeProvider

Requirements

Runnable shall be invoked by TCP

ServerCallPoint

Name sscp_GlobalTimeProvider
Type SynchronousServerCallPoint
Access to Client_SetGlobalTime (Write

operation)
Client_SetUserData (Write
operation)
Client_SetOffset (Write
operation)

Requirements

6.2.2.4.2 SWC Client Time User

SWC Name | Time_User
Name Client_GetCurrentTime
Type RPortPrototype
Interface GlobalTime_Slave_Interface
Requirements
PORTS
Name Client_GetCurrentTimeExtended
Type RPortPrototype
Interface GlobalTime_Slave_Interface
Requirements
Name RUN_TimeUser
Requirements Runnable shall be invoked by TCP
Name sscp_TimeUser
Type SynchronousServerCallPoint
RUNNABLE Access to | Client_GetCurrentTime (Read
ENTITIES operation)
ServerCallPoint Client_GetCurrentTimeExtended
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(Read operation)

Requirements

6.2.2.4.3 SWC Server StbM

SWC Name | StbM
Name Server_SetGlobalTime
Type PPortPrototype
Interface GlobalTime_Master_Interface
Requirements
Name Server_SetOffset
Type PPortPrototype
Interface GlobalTime_Master_Interface
Requirements
Name Server_SetUserData
Type PPortPrototype
PORTS A P
Interface GlobalTime_Master_Interface

Requirements

Name Server_GetCurrentTime
Type PPortPrototype
Interface GlobalTime_Slave _Interface

Requirements

Name Server_GetCurrentTimeExtended
Type PPortPrototype
Interface GlobalTime_Slave_Interface

Requirements

Name

StbM_SetGlobalTime

Requirements
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RUNNABLE
ENTITIES

Started by Event

Name

OIE_ SetGlobalTime

Type

OperationinvokedEvent
Port:Server_SetGlobalTime
Operation: Read

Requirements

Name

StbM_SetOffset

Requirements

ServerCallPoint

Name

OIE_SetOffset

Type

OperationinvokedEvent
Port: Server_SetOffset
Operation: Read

Requirements

Name

StbM_SetUserData

Requirements

Started by Event

Name

OIE__ SetUserData

Type

OperationinvokedEvent
Port: Server_SetUserData
Operation: Read

Requirements

Name

StbM_GetCurrentTime

Requirements

Started by Event

Name

OIE_ GetCurrentTime

Type

OperationinvokedEvent
Port: Server_GetCurrentTime
Operation: Read

Requirements

Name

StbM_GetCurrentTimeExtended

Requirements

100 of 122

Document ID 841: AUTOSAR_ATS_GlobalTimeSynchronization
- AUTOSAR Confidential -




AUT©O

)8 AN IR nce Test Specification of Global Time Synchronization

AUTOSAR TC Release 1.2.0

Name OIE_GetCurrentTimeExtended

Started by Event OperationinvokedEvent
Port:
Server_GetCurrentTimeExtended

Operation: Read

Type

Requirements

6.3 Re-usable Test Steps

Not Applicable

6.4 Test Cases

6.4.1 [ATS_GTS 01281] Global Time Master over Multiple Bus(Single Time
Domain): Setting of Global Time base and user data and sending of
SYNC frame over CAN and FlexRay

Test Objective

Global Time Master over Multiple Bus(Single Time Domain): Setting of Global Time
base and user data and sending of SYNC frame over CAN and FlexRay

Requirement
on Acceptance
[Test Document

ID ATS_GTS_01281 AUTOSARW.2.114.2.2
Releases

Affected StbM, CanTSyn, FrTSyn State reviewed

IModules

Trace to ATR: ATR_ATR_00133

ATR: ATR_ATR_00134

[Trace to SWS
Item

TimeSyncOverCAN: SWS_CanTSyn_00028
TimeSyncOverCAN: SWS_CanTSyn_00030
TimeSyncOverFlexRay: SWS_FrTSyn_00019
TimeSyncOverFlexRay: SWS_FrTSyn_00020

Requirements /
Reference

to Test
Environment

Use Case UC03.01

Configuration
Parameters

StbM:
StbMSynchronizedTimeBaseldentifier = 1

CanTSyn:
CanTSynGlobalTimeTxCrcSecured= CRC_NOT_SUPPORTED

FrTSyn:
FrTSynGlobalTimeTxCrcSecured = CRC_NOT_SUPPORTED

Summary

Aim is to test the functionality of global time master a time domain and Transmission
of Synchronization message over FlexRay and CAN Bus.

Verify that StbM accepts the global time base from Upper Tester using client-server
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Interface.

SYNC and FUP message.

SYNC message.

Verify that CanTSyn shall transmit the global time base to time slave periodically via

Verify that FrTSyn shall transmit the global time base to time slave periodically via

Needed
Adaptation to
other Releases

Not Applicable.

Pre-conditions

SUT shall be initialized.

[Main Test Execution

Test Steps

Pass Criteria

Step 1

[CP]

Start RUN_ GlobalTimeProvider.

Step 2

[RUN<RUN__ GlobalTimeProvider>]

Execute Rte_Call_ Client_SetGlobalTime
and Rte_Call_ Client_SetUserData with
below values:

timeBaseld = 1

StbM_TimeStampType.nanoseconds =
0x00000000

StbM_TimeStampType.seconds =
0x00000E10

StbM_UserDataType.User Data Byte 0 =
OxXAA

StbM_UserDataType.User Data Byte 1 =
0xBB

StbM_UserDataType.User Data Byte 2 =
0xCC

StbM_TimeStampType.secondsHi = 0x0000

[RUN<RUN __ GlobalTimeProvider>]

Rte_Call returns RTE_E_OK.

Step 3

[CP]

\Wait 100ms.

Step 4

[CP]

Start RUN_TimeUser.

Step 5

[RUN<RUN_TimeUser>]

Execute Rte_Call_ Client_GetCurrentTime.

[RUN<RUN_TimeUser>]

Rte_Call returns RTE_E_OK.

Time received from Time user shall be
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As mentioned below:

StbM_TimeStampType.nanoseconds =
0x00000000 + <TestWaitTime =
100ms>

StbM_TimeStampType.seconds =
0x00000E10

StbM_TimeStampType.secondsHi =
0x0000

StbM_UserDataType.User Data Byte 0
= OXAA

StbM_UserDataType.User Data Byte 1
= OxBB

StbM_UserDataType.User Data Byte 2
= 0xCC

Step 6

[LT<CAN>]

Receives the SYNC message.

[LT]

Receives frame format as mentioned
below:

Byte 0: Type = 0x10
Byte 1: User Byte 1 = OxBB
Byte 2: D = 0x1
SC = 0x0
Byte 3: User Byte 0 = OXAA

Byte 4-7: SyncTimeSec =
StbM_TimeStampType.seconds

Step 7

[LT<CAN>]

Receives the FUP message

[LT]

Receives frame format mentioned
below:

Byte 0: Type = 0x18
Byte 1: User Byte 2 = OxCC
Byte 2: D = 0x1
SC =0x0
Byte 3: reserved (Bit 7to Bit3) =0
SGW (Bit2) =0

OVS = Overflow of seconds (Bit 1 to Bit
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0)

Byte 4-7: SyncTimeNSec =
StbM_TimeStampType.nanoseconds +
<Test Wait Time = 100ms>

Step 8

[LT<CAN>]
Receives Global time base.

Store the time as base for next periodic
message processing

[LT]
Get the time stamp values as below:

StbM_TimeStampType.nanoseconds
= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi = tA
.SecHi

Step 9

[LT<CAN>]

Receives the next periodic SYNC and FUP

message

[LT]

Time stamp values shall be as
mentioned below:

StbM_TimeStampType.nanoseconds =
tB.Nano

StbM_TimeStampType.seconds =
tB.Sec

StbM_TimeStampType.secondsHi =
tB.SecHi

StbM_UserDataType.User Data Byte O
= OXAA

The difference between two time base
shall be

tB — tA = CanTSynGlobalTimeTxPeriod
(2 second) +
CanTSynGlobalTimeTxFollowUpOffset.

Step 10

[LT<FLEXRAY>]

Receives the SYNC message

[LT]

Receives frame format as mentioned
below:

Byte 0: Type = 0x10
Byte 1: UserByte 2 = OxCC
Byte 2: D = 0x1

SC =0x0

Byte 3: FCNT= FlexRay Cycle Counter
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0 (Bit 7 to Bit 2)

SGW (Bit 1)

SyncToGTM =0

reserved (Bit 0), default: 0
Byte 4: User Byte 0 = OxAA
Byte 5. User Byte 1 = OxBB

Byte 6-11: SyncTimeSec = 48 Bit time
stamp in seconds

Byte 12-15: SyncTimeNSec = 32 Bit
time stamp in hanoseconds

Step 11

[LT<FLEXRAY>]
Receives Global time base.

Store the time as base for next periodic
message processing

[LT]
Get the time stamp values as below:

StbM_TimeStampType.nanoseconds
= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi = tA
.SecHi

Step 12

[LT<FLEXRAY>]

Receives the next periodic SYNC message

[LT]

Time stamp values shall be as
mentioned below:

StbM_TimeStampType.nanoseconds =
tB.Nano

StbM_TimeStampType.seconds =
tB.Sec

StbM_TimeStampType.secondsHi =
tB.SecHi

StbM_UserDataType.User Data Byte 0
= OXAA

StbM_UserDataType.User Data Byte 1
= OxBB

StbM_UserDataType.User Data Byte 2
= 0xCC

The difference between two time base
shall be
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tB — tA = FrTSynGlobalTimeTxPeriod
(320ms).

Post-

conditions

None

6.4.2 [ATS_GTS_01257] Global Time Master over Multiple Bus(MultipleTime
Domain): Setting of Global Time base and user data and sending of
SYNC frame over CAN and FlexRay

Test Objective

Global Time Master over Multiple Bus(MultipleTime Domain): Setting of Global Time
base and user data and sending of SYNC frame over CAN and FlexRay

Requirement
on Acceptance
[Test Document

ID ATS GTS 01257 AUTOSARW.2.1]4.2.2
Releases

Affected StbM, CanTSyn, FrTSyn State reviewed

IModules

Trace to ATR: ATR_ATR_00133

ATR: ATR_ATR_00134

Trace to SWS
Item

TimeSyncOverCAN: SWS_CanTSyn_00038
TimeSyncOverFlexRay: SWS_FrTSyn_00023

Requirements /
Reference

to Test
Environment

Use Case UC03.01

Configuration
Parameters

StbM:
StbMSynchronizedTimeBaseldentifier = 1, 2

CanTSyn:
CanTSynGlobalTimeTxCrcSecured= CRC_NOT_SUPPORTED

FrTSyn:
FrTSynGlobalTimeTxCrcSecured = CRC_NOT_SUPPORTED

Summary

Aim is to test the functionality of global time master on Multiple Time Domain and
Transmission of Synchronization Messages over Multiple Bus

\Verify that StbM accepts the global time base from Upper Tester using client-server
Interface for Time Domain 1 and Time Domain 2

\Verify that CanTSyn as Global time master shall transmit the Global time base to
time slaves periodically via SYNC and FUP message.

\Verify that FrTSyn as Global time master shall transmit the Global Time Base to
time slave periodically via SYNC message.

Needed
Adaptation to
other Releases

Not Applicable.

Pre-conditions

SUT shall be initialized.

IMain Test Execution

Test Steps Pass Criteria
Step 1 [CP]
Start RUN_ GlobalTimeProvider.
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Step 2 [RUN<RUN_ GlobalTimeProvider>] [RUN<RUN_ GlobalTimeProvider>]
Execute Rte_Call_ Client_SetGlobalTime Rte_Call returns RTE_E_OK.
and Rte_Call_ Client_SetUserData with
below values:
timeBaseld = 1
StbM_TimeStampType.nanoseconds =
0x00000000
StbM_TimeStampType.seconds =
0x00000E10
StbM_TimeStampType.secondsHi = 0x0000
StbM_UserDataType.User Data Byte 0 =
OxAA
StbM_UserDataType.User Data Byte 1 =
0xBB
Step 3 [CP]
\Wait 100ms.
Step 4 [CP]
Start RUN_TimeUser.
Step 5 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]
Execute Rte_Call_ Client_GetCurrentTime. |Rte_Call returns RTE_E_OK.
Time received from Time user shall be
as mentioned below:
StbM_TimeStampType.nanoseconds =
0x00000000 + <TestWaitTime =
100ms>
StbM_TimeStampType.seconds =
0x00000E10
StbM_TimeStampType.secondsHi =
0x0000
StbM_UserDataType.User Data Byte 0
= OXAA
StbM_UserDataType.User Data Byte 1
= OxBB
Step 6 [LT<CAN>] [LT]
Receives the SYNC message Receives frame format as mentioned
below:
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Byte 0: Type = 0x10
Byte 1. User Byte 1 = OxBB
Byte 2: D = 0x1
SC =0x0
Byte 3: User Byte 0 = OxAA

Byte 4-7: SyncTimeSec =
StbM_TimeStampType.seconds

Step 7

[LT<CAN>]

Receives the FUP message

[LT]

Receives frame format mentioned
below:

Byte 0: Type = 0x18
Byte 1. User Byte 2 = 0x00
Byte 2: D = 0x1
SC =0x0
Byte 3: reserved (Bit 7to Bit3) =0
SGW (Bit2) =0

OVS = Overflow of seconds (Bit 1 to Bit
0)

Byte 4-7: SyncTimeNSec =
StbM_TimeStampType.nanoseconds +
<Test Wait Time = 100ms>

Step 8

[LT<CAN>]
Receives Global time base.

Store the time as base for next periodic
message processing

[LT]
Get the time stamp values as below:

StbM_TimeStampType.nanoseconds
= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi = tA
.SecHi

Step 9

[LT<CAN>]

Receives the next periodic SYNC and FUP

message

[LT]

Time stamp values shall be as
mentioned below:

StbM_TimeStampType.nanoseconds =
tB.Nano
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StbM_TimeStampType.seconds =
tB.Sec

StbM_TimeStampType.secondsHi =
tB.SecHi

StbM_UserDataType.User Data Byte 0
= OXAA

The difference between two time base
shall be

tB — tA = CanTSynGlobalTimeTxPeriod
(2 second) +
CanTSynGlobalTimeTxFollowUpOffset.

Step 10

[CP]

Start RUN_ GlobalTimeProvider.

Step 11

[RUN<RUN__ GlobalTimeProvider>]

Execute Rte_Call_ Client_SetGlobalTime
and Rte_Call_ Client_SetUserData with
below values:

timeBaseld = 2

StbM_TimeStampType.nanoseconds =
0x00000000

StbM_TimeStampType.seconds =
0x00001C20

StbM_TimeStampType.secondsHi = 0x0000

StbM_UserDataType.User Data Byte 0 =
OxXAA

StbM_UserDataType.User Data Byte 1 =
0xBB

StbM_UserDataType.User Data Byte 2 =
0xCC

[RUN<RUN__ GlobalTimeProvider>]

Rte_Call returns RTE_E_OK.

Step 12

[CP]

\Wait 100ms.

Step 13

[CP]

Start RUN_TimeUser.

Step 14

[RUN<RUN_TimeUser>]

Execute Rte_Call_ Client_GetCurrentTime
for timeBaseld = 2

[RUN<RUN_TimeUser>]

Rte_Call returns RTE_E_OK.

Time received from Time user shall be
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As mentioned below:

StbM_TimeStampType.nanoseconds =
0x00000000 + <TestWaitTime =
100ms>

StbM_TimeStampType.seconds =
0x00001C20

StbM_TimeStampType.secondsHi =
0x0000

StbM_UserDataType.User Data Byte 0
= OXAA

StbM_UserDataType.User Data Byte 1
= OxBB

StbM_UserDataType.User Data Byte 2
= 0xCC

Step 15

[LT<FLEXRAY>]

Receives the SYNC message

[LT]

Receives frame format as mentioned
below:

Byte 0: Type = 0x10
Byte 1: UserByte 2 = OxCC
Byte 2: D = 0x1

SC =0x0

Byte 3: FCNT= FlexRay Cycle Counter
0 (Bit 7 to Bit 2)

SGW (Bit 1)

SyncToGTM =0

reserved (Bit 0), default: 0
Byte 4: User Byte 0 = OxAA
Byte 5: User Byte 1 = OxBB

Byte 6-11: SyncTimeSec = 48 Bit time
stamp in seconds

Byte 12-15: SyncTimeNSec = 32 Bit
time stamp in hanoseconds + <Test
\Wait Time = 100ms>

Step 16

[LT<FLEXRAY>]

[LT]
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Receives Global time base.

Store the time as base for next periodic
message processing

Get the time stamp values as below:

StbM_TimeStampType.nanoseconds
= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi = tA
.SecHi

Step 17

[LT<FLEXRAY>]

Receives the next periodic SYNC message

[LT]

Time stamp values shall be as
mentioned below:

StbM_TimeStampType.nanoseconds =
tB.Nano

StbM_TimeStampType.seconds =
tB.Sec

StbM_TimeStampType.secondsHi =
tB.SecHi

StbM_UserDataType.User Data Byte 0
= OXAA

StbM_UserDataType.User Data Byte 1
= OxBB

StbM_UserDataType.User Data Byte 2
= 0xCC

The difference between two time base
shall be

tB — tA = FrTSynGlobalTimeTxPeriod
(320ms).

Post-
conditions

None

6.4.3 [ATS_GTS_01258] Time Gateway- Time Slave on FlexRay and Time
Master on CAN

Test Objective

Time Gateway- Time Slave on FlexRay and Time Master on CAN

ID

ATS GTS_01258

AUTOSAR |4.2.1]4.2.2

Requirement
on Acceptance
Test Document

Releases
Affected StbM, CanTSyn, FrTSyn State reviewed
[Modules
Trace to ATR: ATR_ATR_00133

ATR: ATR_ATR_00134
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Trace to SWS
Item

TimeSyncOverCAN: SWS_CanTSyn_00028
TimeSyncOverCAN: SWS_CanTSyn_00030
TimeSyncOverFlexRay: SWS_FrTSyn_00046

Requirements /
Reference

to Test
Environment

Use Case UC03.02

Configuration
Parameters

StbM:
StbMIsSystemWideGlobalTimeMaster = FALSE
StbMSynchronizedTimeBaseldentifier = 1

CanTSyn:

CanTSynGlobalTimeDomainld = 1

CanTSynSynchronizedTimeBaseRef = Reference to StbMSynchronizedTimeBase
CanTSynGlobalTimeTxCrcSecured= CRC_NOT_SUPPORTED
CanTSynGlobalTimeTxFollowUpOffset = 100ms

CanTSynGlobalTimeTxPeriod = 2000ms

CanTSynMasterConfirmationTimeout = 80ms

FrTSyn:
FrTSynRxCrcValidated = CRC_NOT_VALIDATED
FrTSynGlobalTimeDomainld = 1

Summary

Aim is to verify the functionality of time gateway

Verify that FrTSyn as time slave shall receive the global time base periodically via
SYNC message.

Verify that StbM synchronizes the local time as per the received global time base
from FrTSyn (using API StboM_BusSetGlobalTime)

Verify that CanTSyn as time master shall transmit the global time base received
from global time domain to time subdomain periodically via SYNC and FUP
message respectively.

\Verify that UT shall get the valid current time using Client-Server Interface.

Needed
Adaptation to
other Releases

Not Applicable.

Pre-conditions

SUT shall be initialized.

I[Main Test Execution

Test Steps Pass Criteria
Step 1 [LT<FLEXRAY>] [SUT]
Transmit SYNC message with Receives SYNC message ignoring
CRC value(if there) in below format
timeBaseld = 1
Byte 0: Type = 0x10
StbM_UserDataType.User Data Byte 0 =
OxAA Byte 1: User Byte 2
StbM_UserDataType.User Data Byte 1 = Byte 2: D = <Time Domain = 1> (Bit 7
0xBB to Bit 4)
And time value as TO SC = <Sequence Counter = 0> (Bit 3
to Bit 0)
\Where TO = TSYNC + (MacroticksPerCycle *
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(64 - currentCycle) - currentMacroticks) * Byte 3: FCNT= <FlexRay Cycle

MacrotickDuration Counter = 0> (Bit 7 to Bit 2)
And TSYNC value as given below: SGW (Bit 1)
StbM_TimeStampType.seconds = SyncToSubDomain = 1
0x00000E10

reserved (Bit 0)
StbM_TimeStampType.secondsHi = 0x0000

Byte 4: User Byte 0
StbM_TimeStampType.nanoseconds =

0x00000000 Byte 5: User Byte 1

Byte 6-11: SyncTimeSec =
TO.secondsHi and TO.seconds

Byte 12-15: SyncTimeNSec =
TO.nanoseconds

Step 2 [SUT]

StbM updates its time base with
values

StbM_TimeStampType.nanoseconds
= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =

tA .SecHi
Step 3 [CP]
\Wait 200ms
Step 4 [CP]
Start RUN_TimeUser
Step 5 [RUN<RUN_TimeUser>] [RUN<RUN_TimeUser>]

Execute Rte_Call_ Client_GetCurrentTime |Rte_Call returns RTE_E_OK.
Time read at Time user shall be:

StbM_TimeStampType.nanoseconds
= tA.Nano + <TestWaitTime =
200ms>

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =

tA .SecHi
Step 6 [LT<CAN>] [LT]
Receives the SYNC message Receives SYNC message in the
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format mentioned below:
Byte 0: Type = 0x10
Byte 1: User Byte 1 = OxBB
Byte 2: D = Ox1

SC =0x0
Byte 3: User Byte 0 = OXAA

Byte 4-7: SyncTimeSec =
StbM_TimeStampType.seconds

Step 7

[LT<CAN>]

Receives the FUP message

[LT]

Receives FUP message in the format
mentioned below:

Byte 0: Type = 0x18
Byte 1. User Byte 2 = 0x00
Byte 2: D = Ox1
SC =0x0
Byte 3: reserved (Bit 7 to Bit 3) = 0
SGW (Bit2) =0

OVS = Overflow of seconds (Bit 1 to
Bit 0)

Byte 4-7: SyncTimeNSec =
StbM_TimeStampType.nanoseconds

Step 8

[LT<CAN>]
Receives Global time base.

Store the time as base for next periodic
message processing

[LT]
Get the time stamp values as below:

StbM_TimeStampType.nanoseconds
= tC.Nano

StbM_TimeStampType.seconds = tC
.Sec

StbM_TimeStampType.secondsHi =
tC .SecHi

Time Received by LT<CAN> should
be tC (Time base transmitted by
LT<FlexRay> +
ToleranceTime_FrTSyn +
ToleranceTime_CanTSyn)
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ToleranceTime_FrTSyn = Max one
main function of FrTSyn as reception
is asynchronous

ToleranceTime_CanTSyn = Max one
main function of CanTSyn as gateway
is asynchronous.

Post-
conditions

None

6.4.4 [ATS_GTS_01259] Time Gateway - Time Slave on CAN and Time Master

on FlexRay
Test Objective [Time Gateway - Time Slave on CAN and Time Master on FlexRay
ID ATS_GTS_01259 AUTOSAR |4.2.1]4.2.2
Releases
Affected StbM, CanTSyn, FrTSyn State reviewed
IModules
Trace to ATR: ATR_ATR_00133

Requirement
on Acceptance
Test Document

ATR: ATR_ATR_00134

Trace to SWS
Item

SynchronizedTimeBaseManager: SWS_StbM_00184
TimeSyncOverCAN: SWS_CanTSyn_00064
TimeSyncOverCAN: SWS_CanTSyn_00072
TimeSyncOverFlexRay: SWS_FrTSyn_00023

Requirements /
Reference

to Test
Environment

Use Case UC03.02

Configuration
Parameters

StbM:
StbMIsSystemWideGlobalTimeMaster = FALSE
StbMSynchronizedTimeBaseldentifier = 1

CanTSyn:

CanTSynGlobalTimeDomainld = 1

CanTSynGlobalTimeFollowUpTimeout = 300ms
CanTSynGlobalTimeSequenceCounterJumpWidth = 2
CanTSynSynchronizedTimeBaseRef = Reference to StbMSynchronizedTimeBase
CanTSynRxCrcValidated = CRC_IGNORED

CanTSynGlobalTimeSlaveHandleld = 0

FrTSyn:

FrTSynGlobalTimeDomainid = 1
FrTSynGlobalTimeSequenceCounterJumpWidth = 2
FrTSynSynchronizedTimeBaseRef = Reference to StboMSynchronizedTimeBase
FrTSynGlobalTimeTxCrcSecured = CRC_NOT_SUPPORTED
FrTSynGlobalTimeTxPeriod = 320ms

FrTSynGlobalTimePduRef Reference to Pdu

Summary

Aim is to verify the functionality of time gateway

\Verify that CanTSyn as time slave shall receive the global offset time periodically
via SYNCand FUP message.
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\Verify that StbM synchronizes the offset time as per the received global time base
from CanTSyn (using API StbM_SetOffset)
\Verify that FrTSyn as time master shall transmit the offset time base received from
global time domain to time sub-domain periodically via OFS message respectively.
\Verify that UT shall get the valid current time using Client-Server Interface.
Needed Not Applicable.
Adaptation to
other Releases
Pre-conditions [SUT shall be initialized.
[Main Test Execution
Test Steps Pass Criteria
Step 1 [LT<CAN>] [SUT]
Transmit SYNC message with Receives SYNC message ignoring
CRC value in below format
timeBaseld = 1
Byte O0: Type = 0x10
StbM_TimeStampType.seconds =
0x00000E10 Byte 1: User Byte 1 = 0xBB
StbM_TimeStampType.secondsHi = 0x0000 [Byte 2: D = 0x1
StbM_UserDataType.User Data Byte 0 = SC =0x0
OXAA
Byte 3: User Byte 0 = OxAA
StbM_UserDataType.User Data Byte 1 =
0xBB Byte 4-7: SyncTimeSec =
StbM_TimeStampType.seconds
Step 2 [LT<CAN>] [SUT]
Transmit FUP message with Receives FUP message in below
format
StbM_TimeStampType.nanoseconds = t4r
Byte O0: Type = 0x18
Byte 1: User Byte 2 = 0x00
Byte 2: D = Ox1
SC = 0x0
Byte 3: reserved (Bit 7 to Bit 3) =0
SGW (Bit2) =0
OVS = Overflow of seconds (Bit 1 to
Bit 0)
Byte 4-7: SyncTimeNSec =
StbM_TimeStampType.nanoseconds
Step 3 [SUT]
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StbM updates its time base with
values

StbM_TimeStampType.nanoseconds
= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Step 4

[CP]

\Wait 800ms

Step 5

[CP]

Start RUN_TimeUser

Step 6

[RUN<RUN_TimeUser>]

Execute Rte_Call_ Client_GetCurrentTime

[RUN<RUN_TimeUser>]
Rte_Call returns RTE_E_OK.
Time read at Time user shall be:

StbM_TimeStampType.nanoseconds
= tA.Nano + <TestWaitTime =
800ms>

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Step 7

[LT<FLEXRAY>]

Receives the SYNC message without CRC
validation.

[LT]

Receives frame format as mentioned
below:

Byte 0: Type = 0x10
Byte 1: UserByte 2
Byte 2: D = Ox1

SC =0x0

Byte 3: FCNT= FlexRay Cycle
Counter O (Bit 7 to Bit 2)

SGW (Bit 1)
SyncToSubDomain = 1

reserved (Bit 0), default: 0
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Byte 4: User Byte O
Byte 5: User Byte 1

Byte 6-11: SyncTimeSec = 48 Bit time
stamp in seconds

Byte 12-15: SyncTimeNSec = 32 Bit
time stamp in nanoseconds

Step 8

[LT<FLEXRAY>]
Receives Global time base.

Store the time as base for next periodic
message processing

[LT]
Get the time stamp values as below:

StbM_TimeStampType.nanoseconds
= tC.Nano

StbM_TimeStampType.seconds =tC
.Sec

StbM_TimeStampType.secondsHi =
tC .SecHi

Time Received by LT<FlexRay>
should be tC (Time base transmitted
by LT<CAN>

+ ToleranceTime_CanTSyn +
ToleranceTime_FrTSyn)

ToleranceTime_CanTSyn = Max one
main function of CanTSyn as
reception is asynchronous

ToleranceTime_FrTSyn = Max one
main function of FrTSyn as gateway

is asynchronous

Post-
conditions

None

6.4.5 [ATS_GTS 01260] Time Gateway - Time Slave on CAN (Network 1) and
Time Master on CAN (Network 2)

Test Objective

(Network 2)

Time Gateway - Time Slave on CAN (Network 1) and Time Master on CAN

Requirement
on Acceptance
Test Document

ID ATS_GTS_01260 AUTOSAR 4.2.1]4.2.2
Releases

Affected StbM, CanTSyn State reviewed

IModules

Trace to ATR: ATR_ATR_00133

Trace to SWS
Item

SynchronizedTimeBaseManager: SWS_StbM_00184
TimeSyncOverCAN: SWS_CanTSyn_00028
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TimeSyncOverCAN: SWS_CanTSyn_00030
TimeSyncOverCAN: SWS_CanTSyn_00064

Requirements /
Reference

to Test
Environment

Use Case UC03.02

Configuration
Parameters

StbM:
StbMIsSystemWideGlobalTimeMaster = FALSE
StbMSynchronizedTimeBaseldentifier = 1

CanTSyn for Master:

CanTSynGlobalTimeDomainld = 1
CanTSynGlobalTimeSequenceCounterJumpWidth = 2
CanTSynSynchronizedTimeBaseRef = Reference to StbMSynchronizedTimeBase
CanTSynGlobalTimeTxCrcSecured= CRC_NOT_SUPPORTED
CanTSynGlobalTimeTxFollowUpOffset = 100ms

CanTSynGlobalTimeTxPeriod = 2000ms

CanTSynMasterConfirmationTimeout = 80ms

CanTSyn for slave:
CanTSynGlobalTimeFollowUpTimeout = 300ms
CanTSynRxCrcValidated = CRC_IGNORED

Summary

Aim is to verify the functionality of time gateway

Verify that CanTSyn as time slave(CAN 1) shall receive the global time base
periodically via SYNC and FUP message.

Verify that StbM synchronizes the local time as per the received global time base
from CanTSyn (using APl StbM_BusSetGlobalTime)

Verify that CanTSyn as time master(CAN 2) shall transmit the global time base
received from global time domain to time sub-domain periodically via SYNC and
FUP message.

\Verify that UT shall get the valid current time using Client-Server Interface.

Needed
Adaptation to
other Releases

Not Applicable.

Pre-conditions

SUT shall be initialized.

IMain Test Execution

Test Steps Pass Criteria
Step 1 [LT<CAN>] [SUT]
Transmit SYNC message with Receives SYNC message ignoring
CRC value in below format
timeBaseld = 1
Byte 0: Type = 0x10
StbM_TimeStampType.seconds =
0x00000E10 Byte 1: User Byte 1 = 0xBB
StbM_TimeStampType.secondsHi = 0x0000 |Byte 2: D = Ox1
StbM_UserDataType.User Data Byte 0 = SC =0x0
OxAA
Byte 3: User Byte 0 = OxAA
StbM_UserDataType.User Data Byte 1 =
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0xBB

Byte 4-7: SyncTimeSec =
StbM_TimeStampType.seconds

Step 2

[LT<CAN>]
Transmit FUP message with
StbM_TimeStampType.nanoseconds = t4r

Byte CRC = Invalid CRC

[SUT]

Receives FUP message ignoring
CRC value in below format

Byte O0: Type = 0x18
Byte 1: User Byte 2 =0x00
Byte 2: D = 0x1
SC =0x0
Byte 3: reserved (Bit 7 to Bit 3) = 0
SGW (Bit2) =0

OVS = Overflow of seconds (Bit 1 to
Bit 0)

Byte 4-7: SyncTimeNSec =
StbM_TimeStampType.nanoseconds

Step 3

[SUT]

StbM updates its time base with
values

StbM_TimeStampType.nanoseconds
= tA.Nano

StbM_TimeStampType.seconds = tA
.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Step 4

[CP]

\Wait 800ms

Step 5

[CP]

Start RUN_TimeUser

Step 6

[RUN<RUN_TimeUser>]

Execute Rte_Call_ Client_GetCurrentTime

[RUN<RUN_TimeUser>]
Rte_Call returns RTE_E_OK.
Time read at Time user shall be:

StbM_TimeStampType.nanoseconds
=tA.Nano + <TestWaitTime =
800ms>

StbM_TimeStampType.seconds = tA
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.Sec

StbM_TimeStampType.secondsHi =
tA .SecHi

Step 7

[LT<CAN>]

Receives the SYNC message

[LT]

Receives SYNC message in the
format mentioned below:

Byte O0: Type = 0x10
Byte 1: User Byte 1 = OxBB
Byte 2. D = 0x1
SC =0x0
Byte 3: User Byte 0 = OxAA

Byte 4-7: SyncTimeSec =
StbM_TimeStampType.seconds

Step 8

[LT<CAN>]

Receives the FUP message

[LT]

Receives FUP message in the format
mentioned below:

Byte O0: Type = 0x18
Byte 1. User Byte 2 = 0x00
Byte 2: D = 0x1
SC =0x0
Byte 3: reserved (Bit 7 to Bit 3) =0
SGW (Bit 2) = 0

OVS = Overflow of seconds (Bit 1 to
Bit 0)

Byte 4-7: SyncTimeNSec =
StbM_TimeStampType.nanoseconds

Step 9

[LT<CAN>]
Receives Global time base.

Store the time as base for next periodic
message processing

[LT]
Get the time stamp values as below:

StbM_TimeStampType.nanoseconds
= tC.Nano

StbM_TimeStampType.seconds = tC
.Sec

StbM_TimeStampType.secondsHi =
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tC .SecHi

Time Received by LT<CAN> should
be tC (Time base transmitted by
LT<FlexRay> +
ToleranceTime_CanTSyn +
ToleranceTime_CanTSyn).

ToleranceTime_CanTSyn = Max one
main function of CanTSyn as
reception is asynchronous.

ToleranceTime_CanTSyn = Max one
main function of CanTSyn as gateway

is asynchronous.

Post-
conditions

None
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