USB Power Delivery ENGINEERING CHANGE NOTICE

Title: Deprecate Interruptibility of AMSes
Applied to: USB Power Delivery Specification Revision 3.1
Version 1.7

Brief description of the functional changes proposed:

Make all AMSes non-interuptible

Benefits as a result of the proposed changes:

Over time this will simplify design of devices by removing a complication.
The specification will also become simpler to read.

Testing has seen very few devices, if any, actually interrupting any AMS. The CTS has been written incorrectly
without any of the group members realizing this until last workshop. This shows that it is not a well understood part of
the spec.

Looking at the interruptible AMSes, none of them have more than two messages, one in each direction. The added
delay from not being able to interrupt an AMS is less that 30ms and normally more like 10ms.

An assessment of the impact to the existing revision and systems that currently conform to
the USB specification:

Minor

An analysis of the hardware implications:

None expected

An analysis of the software implications:

Will lead to simpler SW

An analysis of the compliance testing implications:

A few changes
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Actual Change Requested

(a). Table 1-1 Terms and Abbreviations, p48

From Text:

Atomic Message Sequence
(AMS)

A fixed sequence of Messages as defined in Section 8.3.2 typically starting and ending in
one of the following states: PE_SRC Ready, PE_ SNK_Ready or PE_CBL_Ready. An AMS
can be Interruptible or Non-interruptible.

To Text:

Atomic Message Sequence
(AMS)

A fixed sequence of Messages as defined in Section 8.3.2 typically starting and ending in
one of the following states: PE_SRC_Ready, PE_SNK_Ready or PE_CBL_Ready. An AMS
ean-be-taterruptible-oris Non-interruptible.

(b). Table 1-1 Terms and Abbreviations, p51

From Text:
Interruptible An AMS that, on receiving a Protocol Error, returns to the appropriate
ready state to process the incoming Message is said to be Interruptible.
Every AMS is Interruptible until the first Message in the AMS has been
sent (a GoodCRC Message has been received). An AMS of Vendor
Messages is Interruptible during the entire sequence.
To Text:
Interruptible

(c). Table 1-1 Terms and Abbreviations, p51

From Text:

Non-interruptible

An AMS that, on receiving a Protocol Error, generates either a Soft Reset
or Hard Reset. Any power related AMS is non-interruptible once the
first Message in the AMS has been sent (a GoodCRC Message has been
received).

To Text:

USB Power Delivery
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Non-interruptible

or-Hard Reset: There cannot be any unexpected Messages during an
AMS; it is therefore Non-interruptible. An Anypewerrelated AMS starts

is Nen-interruptible once the first Message in the AMS has been sent (a
GoodCRC Message has been received).

[There‘ cannot be any unexpected Messages during an AMS; it is
therefore Non-interruptible. An AMS starts when the first Message in
the AMS has been sent (i.e., a GoodCRC Message has been received
acknowledging the Message). See Section 8.3.2.1.3.

(d). Table 1-1 Terms and Abbreviations, p53

From Text:

Protocol Error

An unexpected Message during an Atomic Message Sequence. A
Protocol Error during an Non-interruptible AMS will result in either a
Soft Reset or a Hard Reset. A Protocol Error during an Interruptible
AMS will result in a return to the appropriate ready state where the
Message will be handled.

To Text:

Protocol Error

An unexpected Message during an Atomic Message Sequence. A Protocol Error during an
Nen-mteﬁmphble AMS will result in elther a Soft Reset or a Hard Reset A-ProtocolError

(e). Table 1-1 Terms and Abbreviations, p53

From Text:

| Re-run

| Start an Interruptible AMS again from the beginning after a Protocol Error.

To Text:

| Re-run

(f). Section 2.5.3 SOP Communication, p61

From Text:

SOP Communication is used for Port-to-Port communication between the Source and the Sink. SOP
Communication is recognized by both Port Partners but not by any intervening Cable Plugs. SOP
Communication takes priority over other SOP* Communications since it is critical to complete power related
operations as soon as possible. Message sequences relating to power are also allowed to interrupt other

sequences to ensure that negotiation and control of power is given priority on the bus.

To Text:

USB Power Delivery
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SOP Communication is used for Port-to-Port communication between the Source and the Sink. SOP
Communication is recognized by both Port Partners but not by any intervening Cable Plugs. SOP
Communication takes priority over other SOP* Communlcatlons since itis crmcal to complete power related
operations as soon as possmle Me A W

(9). Section 6.3.19 FR_Swap Message, p128

From Text:

Note: A Fast Role Swap is a “best effort” solution to a situation where a PDUSB Device has lost its external
power. This process can occur at any time, even during a Non-interruptible AMS in which case error handling
such as Hard Reset or [USB Type-C 2.2][USB Type-C 2.2] Error Recovery will be triggered.

To Text:

Note: A Fast Role Swap is a “best effort” solution to a situation where a PDUSB Device has lost its external
power. This process can occur at any time, even during an-Nen-interruptible AMS in which case error han-
dling such as Hard Reset or [USB Type-C 2.2][USB Type-C 2.2] Error Recovery will be triggered.

(h). Section 6.4.4 Vendor Defined Message, p151

From Text:

Both Unstructured and Structured VDMs Shall only be sent and received after an Explicit Contract has been
established. The only exception to this is the Discover Identity Command which May be sent by Source when
no Contract or an Implicit Contract (in place after a Power Role Swap or Fast Role Swap) is in place in order
to discover Cable capabilities (see Section 8.3.3.24.3). A VDM Message sequence Shall Not interrupt any other
PD Message Sequence. A VDM Message sequence Shall be interruptible by any other PD Message Sequence.

To Text:

Both Unstructured and Structured VDMs Shall only be sent and received after an Explicit Contract has been
established. The only exception to this is the Discover Identity Command which May be sent by Source when
no Contract or an Implicit Contract (in place after a Power Role Swap or Fast Role Swap) is in place in order

to discover Cable capabllltles [see Section 8.3.3.24. 3) A¥D-M—Message—seqaeﬁee§haﬂ—N9t—m&e¥H+p{—aﬂ§Lethe¥

(i). Section 6.4.4.1 Unstructured VDM, p151

From Text:

e Unstructured VDMs Shall Not be initiated or responded to under any other circumstances.
e AVendor Defined Message sequence Shall be interruptible e.g., due to the need for a power related AMS.
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e Unstructured VDMs Shall only be used during Modal Operation in the context of an Active Mode i.e., only
after the UFP has Ack’ed the Enter Mode Command can Unstructured VDMs be sent or received. The Ac-
tive Mode and the associated Unstructured VDMs Shall use the same SVID.

To Text:

bleeg e ed-AM

e Unstructured VDMs Shall only be used during Modal Operation in the context of an Active Mode i.e., only
after the UFP has Ack’ed the Enter Mode Command can Unstructured VDMs be sent or received. The Ac-
tive Mode and the associated Unstructured VDMs Shall use the same SVID.

(). Section 6.4.4.2 Structured VDM, p152

From Text:

e AStructured VDM Command sequence Shall be interruptible e.g., due to the need for a power related
AMS.

To Text:

(k). Section 6.4.4.3.4 Enter Mode Command, p173

From Text:

Figure 6-21 shows the sequence of events during the transition between USB operation and entering a Mode.
It illustrates when the Responder’s Mode changes and when the Initiator’s Mode changes. Figure 6-22 shows
a sequence that is Interrupted by a Source_Capabilities Message, that completes a Contract Negotiation, and
then the sequence is Re-run. Figure 6-23 illustrates that when the Responder returns a NAK the transition to
a Mode do not take place and the Responder and Initiator remain in their default USB roles.

To Text:

Figure 6-21 shows the sequence of events during the transition between USB operation and entering a Mode.
It illustrates when the Responder’s Mode changes and when the Initiator’s Mode changes.-Figure 6-22-shows

egue sted-b es Me ge omplete o o0 on d

then-the sequenee-is Re-run. Figure 6-23 illustrates that when the Responder returns a NAK the transition to
a Mode do not take place and the Responder and Initiator remain in their default USB roles.
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(). Figure 6-22 Enter Mode sequence Interrupted by Source Capabilities
and then Re-run, p174

To Text:

Remove figure.

(m). Section 6.4.4.5 VDM Message Timing and Normal PD Messages,
pl177

From Text:

Any Command Process or other VDM sequence May be interrupted by any other USB PD Message. The Ven-
dor or Standards defined state operation Shall comprehend this and continue to operate as expected when
processing any other USB PD Messages.

To Text:

proecessingany-

(n). Section 6.4.4.5 VDM Message Timing and Normal PD Messages,
p177

From Text:

VDM sequences Shall be interruptible after the return of a GoodCRC Message has been completed. In the case
where there is an error in transmission of the Vendor_Defined Message, as for any other PD Message, the
Vendor_Defined Message will not be retried, but instead the incoming Message will be processed by the Pol-
icy Engine. This means that the Vendor_Defined Message sequence will need to be Re-run after the USB PD
Message sequence has completed.

To Text:

(0). Section 6.5.16 Vendor_Defined_Extended Message, p215
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From Text:

A VDEM Message sequence Shall Not interrupt any other PD Message Sequence. A VDEM Message sequence
Shall be interruptible by any other PD Message Sequence.

To Text:

A VDEM Message sequence Shall Not interrupt any other PD Message Sequence. A VBEM Message sequenee
Shallbei bled herPDM S '

(p). Section 6.5.16 Vendor_Defined_Extended Message, p216

From Text:

e AVendor Defined Extended Message sequence Shall be interruptible e.g., due to the need for a power
related AMS.

To Text:

(q). Section 6.8.1 Soft Reset and Protocol Error, p234

From Text:

Protocol Errors are any unexpected Message during an AMS. If the first Message in an AMS has been passed to
the Protocol Layer by the Policy Engine but has not yet been sent (GoodCRC Message not received) when the
Protocol Error occurs, the Policy Engine Shall Not issue a Soft Reset but Shall return to the PE_SNK_Ready or
PE_SRC_Ready state and then process the incoming Message. If the Protocol Error occurs during an Inter-
ruptible AMS then the Policy Engine Shall Not issue a Soft Reset but Shall return to the PE_SNK_Ready or
PE_SRC_Ready state and then process the incoming Message. If the incoming Message is an Unexpected Mes-
sage received in the PE_SNK_Ready or PE_SRC_Ready state, the Policy Engine Shall issue a Soft Reset. If the
Protocol Error occurs during an Non- interruptible AMS this Shall lead to a Soft Reset in order to re-synchro-
nize the Policy Engine state machines (see Section 8.3.3.4) except when the Voltage is transition when a Pro-
tocol Error Shall lead to a Hard Reset (see Section 6.6.11.4 and Section 8.3.3.2). Details of Interruptible and
Non-interruptible AMS’s can be found in Section 8.3.2.1.3.

To Text:

Protocol Errors are any unexpected Message during an AMS. If the first Message in an AMS has been passed to
the Protocol Layer by the Policy Engine but has not yet been sent (i.e., a GoodCRC Message acknowledging the
Message has not been received) when the Protocol Error occurs, the Policy Engine Shall Not issue a Soft Reset
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: 4 K Ready-orPE-SRC Ready state-and pre ineoming age: If the in-

coming Message is an Unexpected Message received in the PE_SNK_Ready or PE_SRC_Ready state, the Policy
Engine Shall issue a Soft Reset. If the Protocol Error occurs during an Nen—interruptible AMS this Shall lead
to a Soft Reset in order to re-synchronize the Policy Engine state machines (see Section 8.3.3.4) except when
the Voltage is transition when a Protocol Error Shall lead to a Hard Reset (see Section 6.6.11.4 and Section

8.3.3.2). Details of-Interruptible and Non-interruptible AMS’s can be found in Section 8.3.2.1.3.

(r). Table 6-72 Response to an incoming Message (except VDM), p235

From Text:
Incoming Message
T Recognized
F'?g\(/:vlgrli?(;lsé Recipient's state
Supported Unrecognized
Unsupported
Expected Unexpected
Not_Supported Message? (ex-
Process Soft_Reset cept for VDM)
. - N 3
PE_SRC_Ready Message Message? ot Supported Message See 6.4.4.1 for UVDM, 6.4.4.2 for
SVDM
During Interrupti-
ble AMS P
(In Explicit Con- h/:zsc::;e return to PE_SRC_Ready state and process Message
tract)
During Interrupti- Process
Source ble AMS (Not in Ex- Soft_Reset Message?
L. Message
plicit Contract)
During Non-inter-
ruptible AMS Process
R 2
(power not transi- Message Soft. Reset Message
tioning?)
During Non-inter-
ruptible AMS Process . .
Hard Reset |
(power transition- Message ard Reset Signaling
ing')
Process Soft_Reset Not_Supported Not_Supported Message? (except for
PE_SNK_Ready npe? o3 VDM)
- . M M
Message essage essage See 6.4.4.1 for UVDM, 6.4.4.2 for SVDM
Sink During Interruptj—' Process
ble AMS (In Explicit Message return to PE_SNK_Ready state and process Message
Contract) g
During Interrupti- Process
ble AMS (Not in Ex- Soft_Reset Message?
. Message
plicit Contract)

USB Power Delivery
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Incoming Message
- Recognized
Recipient's -
Recipient's state
Power Role Supported Unrecognized
Unsupported
Expected Unexpected
During Non-inter-
ruptible AMS (not Process Soft. Reset Message?
power transi- Message
tioned)
During Non-inter-
ruptible AMS. Process Hard Reset Signaling
(power transi- Message
tioned)
1. "power transitioning” the policy engine is in PE_SRC_Transition_Supply State or PE_SNK_Transition_Sink State

or PE_FRS_SNK_SRC_Send_Swap State.
2. The Soft_Reset Message Shall be sent using the SOP* of the incoming message.
3. The Not_Supported Message Shall be sent using the SOP* of the incoming message.

To Text:
Incoming Message
- Recognized
Recipient's P
Recipient's state
Pousen Relle Supported Unrecognized
Unsupported
Expected Unexpected
Not_Supported Message? (ex-
Process Soft_Reset 3 cept for VDM)
PE_SRC Ready | pessage | Message? Not Supported Message See 6.4.4.1 for UVDM, 6.4.4.2 for
SVDM
Durt -
Ble-AMS Process
= B T
bt Message
traet)
Dur -
Si i 2
ble-AMS-{Not-inEx- SoftResetMessage
ource & M
During Nen-inter
AMS . Process Soft_Reset Message?
(power not transi- Message
tioning?)
During Nen-inter
AM? . Process Hard Reset Signaling
(power transition- Message
ing?)
3
PE SNK Read Process Soft_Reset Not_Supported gg'%;upp orted Message? (except for
. _hkeady M 2 M 3
- Message essage essage See 6.4.4.1 for UVDM, 6.4.4.2 for SVDM
in
Dur -
beAMS(HExp 'e't Process returnt DF‘_(‘I\HI_“ “dj +t nﬁl" NN £
] €
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Incoming Message

- Recognized
Recipient's -
Recipient's state
Power Role Supported Unrecognized
Unsupported
Expected Unexpected
Dur: =
ble-AMS{NotinEx- Soft_Reset-Message?
. Message -
During Nen-inter
ruptible AMS (not P
) (o rocess Soft_Reset Message?
power transi- Message
tioned)
During Nen-inter
AMS. Process Hard Reset Signaling
(power transi- Message
tioned)
1. "power transitioning"” the policy engine is in PE_SRC_Transition_Supply State or PE_SNK_Transition_Sink State

or PE_FRS_SNK_SRC_Send_Swap State.
2. The Soft_Reset Message Shall be sent using the SOP* of the incoming message.
3. The Not_Supported Message Shall be sent using the SOP* of the incoming message.

(s). Section 8.3.2.1 Introduction, p366

From Text:

An AMS Shall be considered to have ended:

When the Protocol Engine signals the Policy Engine that transmission of the final Message in the AMS
is a success and for the opposite port when the final Message has been received.

In the case of an Interrupted AMS, the ending of the AMS Shall be considered to be the start of the
interrupting AMS by the port that initiates the interrupting AMS. For the opposing port the reception
of the starting message marks the end of the interrupted AMS.

A Soft_Reset Message, Hard Reset Signaling for SOP' or SOP" or Cable Reset Signaling has been sent

or received.

Section 8.3.2.1.3 gives details of which of these AMS’s are interruptible or non-interruptible.

To Text:

An AMS Shall be considered to have ended:

USsSB

When the Protocol Engine signals the Policy Engine that transmission of the final Message in the AMS

is a success and for the op

posite port when the final Message has been received.

hted-AM he-endineofthe AM hallbe-considered-to

e ; Ks.t] L of the LAMS.
A Soft_Reset Message, Hard Reset Signaling for SOP' or SOP" or Cable Reset Signaling has been sent
or received.

Power Delivery
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Section 8.3.2.1.3 gives details of which-ef these AMS’s are-interruptible-or non-interruptible:

(t). 8.3.2.1.3 Interruptible and Non-Interruptible Atomic Message
Sequences, p370

From Text:
8.3.2.1.3 Interruptible and Non-Interruptible Atomic Message Sequences

Table 8-4 details which AMS (as defined in Section 8.3.2) Shall be treated as Interruptible or Non-interrupti-
ble during the sequence. Every AMS which starts with the same Message Shall obey the Interruptible/Non-
interruptible requirement. Note that every AMS is Interruptible until the first Message in the sequence has
been successfully sent (GoodCRC Message received). Any Sequence of VDMs Shall be Interruptible. After the
AMS that caused the interruption has completed, if the original AMS is still needed the interrupted AMS Shall
be Re-run.

The Message Sequences in Table 8-4 list sequences of either Messages or combinations of Messages and one
or more embedded AMSes. Where there is an embedded AMS the entire Message Sequence is treated as an
AMS and the Rp value used for collision avoidance (see Section 5.7) Shall only be changed on leaving or en-
tering the ready state at the beginning or end of the entire Message Sequence, and not at the start or end of
the embedded AMS.

Table 8-5Table 8-5 details a Hard Reset (which is Signaling not an AMS) followed by an SPR Contract Negotia-
tion AMS which Shall be treated as Non-Interruptible.

To Text:

8.3.2.1.3 interruptible-and-Nen-trterruptible Atomic Message Sequences

m%e#u-pﬂble—eeq—u-l—eemem—Note that every AMS is 1nterrupt1ble until the flrst Message in the sequence has
been successfully sent (GoodCRC Message recelved) Aﬂyéeq&eﬂeeeWDMs—Sha#beMeﬁupﬂble—Aﬁei%he

The Atomic Message Sequences (AMS) in Table 8-4 list sequences of either Messages or combinations of Mes-
sages and one or more embedded AMSes which are Non-Interruptible. Where there is an embedded AMS the
entire Message Sequence is treated as an AMS and the Rp value used for collision avoidance (see Section 5.7)
Shall only be changed on leaving or entering the ready state at the beginning or end of the entire Message Se-
quence, and not at the start or end of the embedded AMS. Note that an AMS has not started until the first
Message in the sequence has been successfully sent (i.e., a GoodCRC Message has been received acknowledg-
ing the Message).

Table 8-5 details a Hard Reset (which is Signaling not an AMS) followed by an SPR Contract Negotiation AMS

USB Power Delivery ECN Form 20230126 Page: 11
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(u). Table 8-4 Interruptible and Non-interruptible AMS, p371

From Text:

Table 8-4 Interruptible and Non-interruptible AMS

To Text:

nd-N:

Table 8-4 Interrup

Atomic M

Remove column titled interruptibility.

(v) Figure 8-134 Source Port Policy Engine State Diagram, p680

From Text:

Power supply ready

PE_SRC_Ready

EPR Keep_Alive Message

PE_SRC_EPR Keep_Alive

‘otocol Layer of end of AMS®
e and run DiscoverldentityTimer”
e and run SourcePPSCommTimer®

EPR Keep_Alive_Ack Sent

Actions on entry:
Send EPR Keep_Alive Ack Message

Power = Explicit Contract

ur iveTimer!!

Ifthe Source is initiatingan AMS then notify the
Protocol Layer than the first Message in an AMS
will follow?

get sink capabilities request
from Device Policy Manager!*

PD = Connected

PE_SRC_Get_Sink_Cap

\

Power = Explicit Contract
PD = Connected

Actions on entry:

IfSPR Mode capabilities requested send
Get_Sink Cap Message

IFEPR Mode capabilities requested send
EPR_Get Sink_Cap Message

Initialize and run SenderResponseTimer

-

(SPR Sink Capabilities requested
& Sink_Capabilities Message) |
(EPR Sink Capabilities requested
&EPR Sink Capabilities Message) |

(In EPR Mode & Get_Source_Cap Message) | Ams12

)
(In SPR Mode & EPR_Get_Source_Cap MessagSource capabilities

message sent

P

PE_SRC_Give_Source_Cap

~

Actions on entry:

Get present Source capabilities from Device Policy Manager

Send Capabilities message (based on Device Policy Manager response)

« If Get_Source_Cap Message received send Source_Capabilities Message.

« InEPR_Get_Source_Cap Message received send EPR_Source_Capabilities Message

N

PD = Connected

Power = Explicit Contract

To Text:

USB Power Delivery
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Actions on exit:
Pass sink capabilities/outcome to Device Policy

Manager

Power = Explicit Contract
PD = Connected
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|
Power supply ready

PE_SRC_Ready

EPR Keep_Alive Message

PE_SRC_EPR Keep_Alive

rotocol Layer of end of AMS?
and run DiscoverldentityTimer?
and run SourcePPSCommTimer!0

EPR Keep_Alive_Ack Sent

Actions on entry:
Send EPR Keep_Alive Ack Message

Power = Explicit Contract

Ini
Initialize and run Sour ‘imert!

" N
Ifthe Source is initiatingan AMS then notify the
Protocol Layer than the first Message in an AMS
will follow?

get sink capabilities request
from Device Policy Manager'32

PD = Connected

PE_SRC_Get_Sink_Cap

\

-

Power = Explicit Contract
PD = Connected

Actions on entry:

IfSPR Mode capabilities requested send
Get_Sink Cap Message

IFEPR Mode capabilities requested send
EPR_Get Sink_Cap Message

Initialize and run SenderResponseTimer

(SPR Sink Capabilities requested
& Sink_Capabilities Message) |
(EPR Sink Capabilities requested
&EPR Sink Capabilities Message) |

(In EPR Mode & Get_Source_Cap Message) | Avs®

(In SPR Mode & EPR_Get_Source

_Cap MessagSource capabilities
message sent

PE_SRC_Give_Source_Cap

Get present Source capabilities from Device Policy Manager

Send Capabilities message (based on Device Policy

Manager response):

If Get_Source_Cap Message received send Source_Capabilities Message.
« In EPR_Get_Source_Cap Message received send EPR_Source_Capabilities Message

Power = Explicit Contra
PD = Connected

N

—

Pass sink capabilities/outcome to Device Policy
Manager

Power = Explicit Contract
PD = Connected

(w) Figure 8-134 Source Port Policy Engine State Diagram, p681

From Text:

2 Entry from any State where the start of an AMS was interrupted by an incoming Message.
13 Either SPR or EPR Sink Capabilities May be requested, regardless of whether or not the Source is currently
operating in SPR or EPR Mode.

To Text:

2en om-an a a

122 Ejther SPR or EPR Sink Ca

pabilities May be req

operating in SPR or EPR Mode.

uested, regardless of whether

or not the Source is currently

(x) Figure 8-135 Sink Port Policy Engine State Diagram, p681

From Text:

USB Power Delivery

ECN Form 20230126
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PE_SNK_Get_Source_Cap
PE_SNK_Ready

Actions on entr,
Actions on entry B SPR Mode capabilities requested send
Initialize and run SinkRequestTimer? (on receiving Wait) Get_Source_Cap Mess:
Initialize and run Discoverldentity Timer EP e

e Dol EPR_Get_Source_Cap Message
In EPR Mode Initialize and run the SinkEPRK eepAliveTimer® from Device Policy Manager Init “and run

If Sink supports Fast Role Swap send Get_Sink_Cap Message”

Actions on exit Adtionsonexit: )
If the Sink is initiating an AMS then notify the Protocol Layer that the first Message Pass Source capabilities/outcome to Device Policy
in the AMS will follow. Manager

Power = Explicit Contract
PD = Connected

Power = Explicit Contract
D = Connected

(SPR MODE &
EPR Source Capabilities requested &
EPR Source Capabilities Message
received) |
SenderResponseTimer timeout

Get_Sink_Cap Message |

EPR_Get_Sink_Cap Message Sink capabilities

message sent

/ PE_SNK_Give_Sink_Cap ntermtpted
Actions on entry:
Get present sink capabilities from Device Policy Manager
Send Capabilities message (based on Device Policy Manager response):
« If Get_Sink_Cap Message received send Sink_Capabilities Message.
« In EPR_Get_Sink Cap Message received send EPR_Sink_Capabilities Message
Power = Explicit Contract
PD = Connected
PE_SNK_Get _Source_Cap
PE_SNK_Ready
Actions on entry
Actions on entry; . 1fSPR Mode capabilities requested send
Initialize and run SinkRequestTimer? (on receiving Wait) Get_Source_Cap Message

Initiali d Di Identity Ti .

i EPR_Get_Source_Cap Message
In EPR Mode Initialize and run the SinkEPRKeepAliveTimer® from Device Policy Manager - P 8
If Sink supports Fast Role Swap send Get_Sink_Cap Message’

Actions on exit Actions on exit.
If the Sink is initiating an AMS then notify the Protocol Layer that the first Message Pass Source capabilities/outcome to Device Policy
in the AMS will follow. Manager
(EPR Mode &
Power = Explicit Contract SPR Source Capabilities requested & Power = Explicit Contract
PD = Connected Source_Capabilities Message PD = Connected
received) |
(SPR MODE &
Get_Sink_Cap Message | EPR Source Capabilities requested &

sink capabilities

EPR_Get_Sink_Cap Message meseage sent

EPR_Source Capabilities Message

receive
SenderResponseTimer timeout

PE_SNK_Give_Sink_Cap \

Adast
Actions on entry: ©
Get present sink capabilities from Device Policy Manager

Send Capabilities message (based on Device Policy Manager response)

« 1f Get_Sink_Cap Message received send Sink_Capabilities Message.

« In EPR_Get_Sink Cap Message received send EPR_Sink_Capabilities Message

Power = Explicit Contract
PD = Connected

(y) Figure 8-135 Sink Port Policy Engine State Diagram, p681

From Text:

8 Entry from any State where the start of an AMS was interrupted by an incoming Message.

To Text:
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(2). Figure 8-136 SOP Source Port Soft Reset and Protocol Error State
Diagram, p694

From Text:

Accept message
Accept message 7 “ Recelved from SOP
Sent to SOP PE_SRC_Send_( PE_SRC_Ready

In Explicit Contract &
(Protocol Error? during Interruptible AMS |
Protocol Error? before first Message
in AMS sent (no GoodCRC received))

Timeout |
Transmission
Error indication
from Protocol Layer

PE_SRC_Soft_Reset ™ / PE_SRC_Send_Soft_Reset

from Protocol Layer
Power = Default/Implicit or
Explicit Contract
PD = Connected

Reset Protocol Layer
Send Soft Reset message to SOP
Initialize and run SenderResponseTimer

PE_SRC_Hard_Reset

Power = Default/Implicit or Explicit Contract

Message not sent after retries on SOP (no GoodCRC received)' |
Soft Reset message Protocol Error? on SOP during Non-interruptable AMS |
Received on SOP (Not in Explicit Contract &
(Protocol Error? on SOP during Interruptible AMS |
Protocol Error? on SOP before first Message
in AMS sent (no GoodCRC received)) |
(SPR Mode & EPR Mode Entry process fails)?

To Text:

Accept message
Accept message A Received from SOP
Sent to SOP =_SRC_Send_ g,

In Explicit Contract &
LError duri pti

P, AMS.

g
Protocol Error? before first Message
in AMS sent (no GoodCRC received))}

Timeout |
Transmission
indication

from Protocol Layer

Transmission
Error indication
from Protocol Layer

PE_SRC_Soft_Reset PE_SRC_Send_Soft_Reset

Actions on entry: |
Reset Protocol Layer
Send Accept message to SOP

Power = Default/Implicit or
Explicit Contract
PD = Connected

Actions on entry:

Reset Protocol Layer

Send Soft Reset message to SOP

and run SenderResponseTimer

PE_SRC_Hard_Reset

licit or Explicit Contract
onnected

Message not sent after retries on SOP (no GoodCRC received)' |

Soft Reset message Protocol Error? on SOP during Nen-interruptable AMS |
Received on SOP (Not in Explicit Contract &
Error®-onSOP duri ible-AMS.

. ¢ #
Protocol Error? on SOP before first Message
in AMS sent (no GoodCRC received)) |
(SPR Mode & EPR Mode Entry process fails)*

(aa). Section 8.3.3.4.1.1 PE_SRC_Send_Soft_Reset State, p694

From Text:
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The state Shall be entered from any state when:

e AProtocol Error on SOP is detected by the Protocol Layer during a Non-interruptible AMS (see Sec-
tion 6.8.1) or
e A Message has not been sent after retries to the Sink or
e When not in an Explicit Contract and
e  Protocol Errors occurred on SOP during an Interruptible AMS or
e  Protocol Errors occurred on SOP during any AMS where the first Message in the sequence has
not yet been sent i.e., an unexpected Message is received instead of the expected GoodCRC
Message response.
e When in SPR Mode and the EPR Mode entry process fails.

To Text:

The state Shall be entered from any state when:

e AProtocol Error on SOP is detected by the Protocol Layer during a-Nen-interruptiblen AMS (see Sec-
tion 6.8.1) or
e A Message has not been sent after retries to the Sink or
»  When not in an Explicit Contract and
SOP duri .
e Protocol Errors occurred on SOP during any AMS where the first Message in the sequence has
not yet been sent i.e., an unexpected Message is received instead of the expected GoodCRC
Message response.
e When in SPR Mode and the EPR Mode entry process fails.

(ab). 8.3.3.4.1.1 PE_SRC_Send_Soft_Reset State, p695

From Text:

e When in an Explicit Contract

o Protocol Errors occurred on SOP during an Interruptible AMS.

o Protocol Errors occurred on SOP during any AMS where the first Message in the sequence has not yet been sent
i.e., an unexpected Message is received instead of the expected GoodCRC Message response.

To Text:
* When in an Explicit Contract and
; £ SOP dusi . .
e—Protocol Errors occurred on SOP during any AMS where the first Message in the sequence has not yet been sent
i.e., an unexpected Message is received instead of the expected GoodCRC Message response.

(ac). Figure 8-137 Sink Port Soft Reset and Protocol Error Diagram,
p696

From Text:
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Accept message
Recelved on SOP

Capabilit
PE_SNK_Wait_for_ PE_SNK_Ready

In Explicit Contract &
“;:E: ::‘:(;:,E‘ (Protocol Error? on SOP during Interruptable AMS |
N Protocol Error? on SOP before first Message

in AMS sent (no GoodCRC received))

n Timeout | PE_SNK_Send_Soft_Reset

PE.

K_Soft_Reset Transmission

Error indication “Actions on entry:
from Protocol Layer Reset SOP Protocol Layer

Send Soft Reset message to SOP
Initialize and run SenderResponseTimer

Actions on entry:
Reset SOP Protocol Layer
Send Accept message to SOP

from Protocol Layer

PE_SNK_Hard_Reset

Power = Default/Implicit or
Explicit Contract
PD = Connected

Power = Defaul

Expl
ected

Message not sent after retries on SOP (no GoodCRC received)’ |
Protocol Error? on SOP during Non-interruptable AMS |
Soft Reset message (Not in Explicit Contract &
Received on SOP (Protocol Error on SOP during Interruptable AMS |
Protocol Error on SOP before first Message
in AMS sent (no GoodCRC received)) |
(SPR Mode & EPR Madle Entry process fails)®

To Text:

Accept message
Received on SOP.

PE_SNK_Wait_for_Capabiliti PE_SNK_Ready

In Explicit Contract &
: ; AMS

Accept message (Protocol Er
Sent to SOP v 7 v
Protocol Error? on SOP before first Message
in AMS sent (no GoodCRC received))

Timeout | PE_SNK_Send_Soft_Reset
Transmission
Error indication
from Protocol Layer

PE_SNK _Soft_Reset

Transmission

Actions on entry:
Reset SOP Protocol Layer

Send Soft Reset message to SOP
lize and run SenderRespor

from Protocol Layer

Actions on entry:
Reset SOP Protocol Layer PE_SNK_Hard_Reset

Send Accept message to SOP

Power =Default/Implicit or
Explicit Contract
PD = Connected

Message not sent after retries on SOP (no GoodCRC received)! |
Protocol Error? on SOP during Nen-interruptable AMS |
Soft Reset message (Not in Explicit Contract &

Received on SOP (Protocol Er SOPduring
Protocol Error on SOP before first Message
in AMS sent (no GoodCRC received)) |
(SPR Mode & EPR Mode Entry process ails)’

AMS |
1

(ad). 8.3.3.4.2.1 PE_SNK_Send_Soft_Reset State, p696

From Text:
The state Shall be entered from any state when:

e AProtocol Error on SOP is detected by the Protocol Layer during a Non-interruptiblen AMS (see Sec-
tion 6.8.1) or
e A Message has not been sent after retries to the Sink or
e  When not in an Explicit Contract and
e Protocol Errors occurred on SOP during an Interruptible AMS or
e  Protocol Errors occurred on SOP during any AMS where the first Message in the sequence has
not yet been sent i.e., an unexpected Message is received instead of the expected GoodCRC
Message response.
When in SPR Mode and the EPR Mode entry process fails.

To Text:
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The state Shall be entered from any state when:

e AProtocol Error on SOP is detected by the Protocol Layer during a Nen-interruptiblen AMS (see Sec-
tion 6.8.1) or
e A Message has not been sent after retries to the Sink or
e When not in an Explicit Contract and
SOP duri .
e  Protocol Errors occurred on SOP during any AMS where the first Message in the sequence has
not yet been sent i.e., an unexpected Message is received instead of the expected GoodCRC
Message response.
e When in SPR Mode and the EPR Mode entry process fails.

(ae). 8.3.3.4.2.1 PE_SNK_Send_Soft_Reset State, p696

From Text:

* When in an Explicit Contract
o Protocol Errors occurred on SOP during an Interruptible AMS.

To Text:

e When in an Explicit Contract and

SOP duri : .

(af). Section 8.3.3.6.1 Source Port Not Supported Message State
Diagram, p703

From Text:

! Transition can either be the result of a Protocol Error during an interruptible AMS or as a result of an unsupported
Message being received in the PE_SRC_Ready state directly (see also Section 8.3.3.4.1).

To Text:

! Transition can-either-be-theresultof-a-Protoco or-during-an-interruptible AMS-er-as a result of an unsupported
Message being received in the PE_SRC_Readly state directly (see also Section 8.3.3.4.1).

(ag). Section 8.3.3.6.1.3 PE_SRC_Chunk_Received State, p703

From Text:

The state Shall be entered from the state either as the result of a
Protocol Error received during an interruptible AMS or as a result of an unsupported Message being received
in the state directly where the Message is a Chunk in a multi-Chunk Message (see also Section

6.6.18.1 and Section 8.3.3.4.1).
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To Text:

The PE_SRC Chunk_Received state Shall be entered from the PE_SRC Ready state-eitherasthe resultofa
Protocol Error received during an-interruptible AMS-or as a result of an unsupported Message being received

in the PE_SRC_Ready state directly where the Message is a Chunk in a multi-Chunk Message (see also Section
6.6.18.1 and Section 8.3.3.4.1).

(ah). Section 8.3.3.6.2 Sink Port Not Supported Message State Diagram,
p704

From Text:

! Transition can either be the result of a Protocol Error during an interruptible AMS or as a result of an unsupported
Message being received in the PE_SNK_Ready state directly (see also Section 8.3.3.4.2).

To Text:

! Transition can-either-be-theresult-of a-Protocol-Error-during-an-interruptible AMS-or-as a result of an unsupported
Message being received in the PE_SNK_Ready state directly (see also Section 8.3.3.4.2).

(ag). Section 8.3.3.6.2.3 PE_SNK_Chunk_Received State, p704

From Text:

The PE_SNK_Chunk_Received state Shall be entered from the PE_SNK_Ready state either as the result of a
Protocol Error received during an interruptible AMS or as a result of an unsupported Message being received
in the PE_SNK_Ready state directly where the Message is a Chunk in a multi-Chunk Message (see also Section
6.6.18.1 and Section 8.3.3.4.1).

To Text:

The PE_SNK_Chunk_Received state Shall be entered from the PE_SNK_Ready state eitherasthe resultofa

Proetecel Error received during an-interruptible AMS-or as a result of an unsupported Message being received
in the PE_SNK_Ready state directly where the Message is a Chunk in a multi-Chunk Message (see also Section

6.6.18.1 and Section 8.3.3.4.1).
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