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Wakeup/ Shutdown in vehicle and Product availability

Avg walking speed 1,2m/s — 1,4m/s

* Legislated availability

“Entering the car is a welcoming, hassle-free and personal * UXrelated availability in working vehicle

experience. My habits and preferences are always taken into . . - :
account, and | don’t have to bother with setting things up. UX related availability when failure or
This makes it easy and enjoyable for me to settle in and drive de gra dation
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When a user approach the vehicle...

Straight approach >10 m
without obstacles

fo

Time to open door

)

Time to sit down

Time to take off
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Approach starts at
shorter distance

H. :\
Ideal case (wakeup @ Zone 2)
~7's

~9 s
~11s

J)

Play protection for
energy cause later
wakeup

Approach with obstacles .l N

fo

)

Worst case (wakeup @unlock: O m)
1s
3s
5s
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Resource Management for Complete Vehicle

Test &

Product Use Case & Requirements verification at

Availability system design Implementation complete

system level

Which functions are Detail use cases, state Requirements at both Testing at all level:
. o : , .
available at what time machine, sequence diagram component and system level component, domain and
system

How to provide stable, robust WUSD mechanism for complete vehicle that fulfill all

requirement from product functions
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What is important when design RM in
the Zonal Architecture?
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Wakeup Conditions

Wakeup/Shutdown

Request might come froman_—7 Request
application or an ECU

Other Condition

Wakeup/
shutdown
condition

Policy: when to wakeup or
shutdown which resource?

Mechanism: how to wakeup/ Wakeup ECU and communication link
shutdown ECUs Resource Manager Resource control
Shutdown manager
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Design Approach

2025-10-16

ECU

EU

WUSD

Mechanism

ECU

This is key for a stable

ECU

and robust solution

* Policy can be done

centralized or

ECU

distributed
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Wakeup Mechanism in the Zonal Architecture

The TCAM provides the wireless The VCU coordinate fundamental capabilities in the
link to the outside world Mechatronic Rim to provide vehicle level behavior. CAN, LIN and Autosar
o The UXC provides the main user For example: vehicle dynamics, propulsion control, nodes use NM frame
interface and infotainment features climate control, exterior lighting, interior lighting, ... for wakeup
‘r uxc vCeu CAN used to wakeup
TCAM system during low
- . n power mode
(N = Cameras, Lidar,
display use on/off
TEE w m  mm switch to wake up
| | Canweuse TC10 to
Low Power CAN wakeup all ETH nodes
in the system?
CAN/CAN-FD N u . ,
comeroowrs |y oo I
Ethernet 1 Gbps ) g, making sure
Ethernet 10 Gbps | B B B [ B that vehicle can go to the safe stop even when
GMSL | | | | the VCU is off. It also provides main power

supply to other ECU; hosting lock, doors...etc.

radar (((q—l
radar (((q—l

Mechatronic Rim nodes
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Resource Management Policy: Centralized approach

Main resource manager is implemented in the VCU:

- Any app wants to wakeup the system will send a service to the resource manager
+ Resource Manager will activate the requested ECU via some/IP services

Pros:

- Event based, flexible, HW/SW decouple

Cons:

- There are many wakeup sources

- Itis difficult for testing all scenarios
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Centralized Approach (Cont.)

App A RM DP ECUA

AppA
Request Activate
Service

RM >
GetECU_ID (~

Check ECU status\ - -

Set DP status

DPa DPb DPc Activate ECU

\ 4

VESA

App A RM DP ECUA

Request Deactivate

|_| | I_I Service
Bl ECUB ECUC Wait X ms for saving data

Check ECU status — >

\
\ —

Set DP status
DeActivate ECU

\ 4

This solution is flexible, event based but
difficult to test all scenarios.
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Resource Management Policy: Distributed approach

Both VCU and ZCs have Resource manager implemented
« RMin ZC is responsible for control and wakeup all ECUs that connect to ZC
- RM in VCU have knowledge about apps implemented in the high-performance and other parts of the VCU

Overall system:

LE I X (o]

“
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/
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AN / /
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« Each RM has its own state table of ECUs (apps) belong to it

* RMs in the system are communicate with each other periodically

» All RMs are distributed fault tolerant system, if one or more RMs get lost, other RM can still wake up
ECUs
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Distributed Approach (Cont.)

VCU ZCx

High Performance
AppA Compute Unit (VCU)

uster status sypch

Resource
Policy Control equest/ resporfse Policy Control

Resource

Ethernet Wakeup/ Wakeup/
switch Shutdown Shutdown
Control Control
ZCleft ZCRoof ZCRight

Resource policy control has knowledge about status of all
ECU/app belong to it. It sends a synch message periodically
to all other RMs in the system.
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Introduce Resource Cluster

We need to have more controllable way of testing WUSD
and limit number of use cases in the system

Resource cluster (RC) is a gourp of ECUs that
participate in the same wakeup scenario
Resource cluster is not as the same as

virtual function cluster in Autosar
Resource cluster is associate with use
cases

One ECU could belong to many RCs
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Example of Resource Cluster

| | ECUI | ECU2 [ECUS | ECU4 | ECUS | ECUG | ECU7 | ECUB | ECUY | ECUTO.

Resouce Cluster
1 Charging X X X X X X
Locking
Connectivity
Lighting

Motion Control

o o0 b~ W N

SWDL & X X X X X X X X
Diagnostic

/ Energy
management

8 Tester/ OBD

2025-10-16 Improving Robustness of Network Managementin Zonal Architecture, Hoai Hoang Bengtsson, Volvo Cars



V O L vV O

State table — reference count in each RM

appA 8 RM_VCU RC [ RC |RC [ RC [ RC | Rc | RC | RC RC
1 |2 |38 |4 |5 |6 |7 |8 _n
@@@ 1+ 1+ 1+ 1 1
1+ 1 1
appB 1

VOO | |

appC
* When an app request a RC, the table will be update
appD * When an app request shutdown:
@ * RC will be shutdown if there is no ECU belong to the cluster is on
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Example use case — Phone as a key

¥ Phone as key

We define a cluster call “unlock cluster”

includes: Infotainment High Performance
Compute Unit (VCU)
- ZCL, ZCR, VCU, doors, power supply
module.

- When user with phone comes close to the
vehicle, PAK will send requests to “unlock

" Ethernet Ethernet
cluster”, switch switch

- Locking coordinator in the ZC will do ZCleft ZCRight
authentication and send wakeup request to
RM2 in the ZCL. RM2

- Because unlock cluster belong to ZCL,
RM2 can activate it and unlock the vehicle
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Example use case (cont.)

Event detector 60-200ms 60-200ms

30-300ms

On Request

g On Request
Authentication On Request nreques

v

Responsiveness of the system is important

* TC10 is better because we don't need to wakeup MCU in order
to have ETH communication

* We can do parallel wakeup ZCR, ZCL and VCU
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Conclusion

+ Resource manageris a complex area
. Itis important to have resource manager policy “when” to wakeup system

« Introducing resource cluster based on scenarios for both Autosar and non Autosar
applications

- Event based wakeup/ shutdown approach can be applied but we need to have “request-
response” pattern.

«  We can use a simple frame as the same way as NM frame at application layer to update
status of resource cluster
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Thank you and Question?
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