USB Power Delivery ENGINEERING CHANGE NOTICE

Title: Deprecate the GotoMin/GiveBack Features and Update
Power Reserve

Applied to: USB Power Delivery Specification Revision 3.2
Version 1.0

Brief description of the functional changes proposed:

This ECN deprecates the GotoMin/GiveBack features of USB PD. The intended use of these features has not
materialized in the market and its implementation in the specification unnecessarily complicates the Sink
Request message usage. With these features being eliminated, some additional adjustments in the areas of
Capabilities Mismatch are also in the proposed changes and includes deprecating the Maximum Operating
Current field in the Sink Request message. Finally, the Power Reserved sections in Chapter 6 and 8 are
updated to align with these changes.

Benefits as a result of the proposed changes:

Removes unused features from the USB PD spec.

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

No intended impact.

An analysis of the hardware implications:

No intended implications.

An analysis of the software implications:

No intended implications.

An analysis of the compliance testing implications:

Will impact the CTS, removing some tests and potentially resulting in adjustments to tests that remain.
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Actual Change Requested

(a’). Section 1.6
To:

Table 1.3 Terms and Abbreviations

Term Description

(a). Section 2.5.1
From:

2.5.1 Source Operation

The Source operates differently depending on its Attachment status:

e  When the Source Port is part of a multi-port system:

o Will issue GotoMin requests when the Power Reserve is needed.

To:
2.5.1 Source Operation

The Source operates differently depending on its Attachment status:

(b). Section 6.2.1.1.4
From:
6.2.1.1.4 Port Power Role

The 1-bit Port Power Role field Shall indicate the Port’s present power role:
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e (0b Sink
e 1b Source

Messages, such as Ping, and GotoMin, that are only ever sent by a Source, Shall always have the Port Power Role
field set to Source. Similarly, Messages such as the Request Message that are only ever sent by a Sink Shall always
have the Port Power Role field set to Sink.

To:
6.2.1.1.4 Port Power Role

The 1-bit Port Power Role field Shall indicate the Port’s present power role:

e (Ob Sink
e 1b Source

Messages, such as Get Sink Cap ExtendedPing,and-GeteMin, that are only ever sent by a Source, Shall always have
the Port Power Role field set to Source. Similarly, Messages such as the Request Message that are only ever sent by a
Sink Shall always have the Port Power Role field set to Sink.

(c). Section 6.3, Table 6.5

From:
Table 6.5 “Control Message Types”
Bits 4...0 Message Type Sent by Description Valid Start
of Packet
0_0010 GotoMin Source only Section 6.3.2. SOP only
To:

Table 6.5 “Control Message Types”

Bits 4...0 Message Type Description Valid Start

of Packet

0_0010 GotoMin_(Deprecated) N/A Section 6.3.2. N/A
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(d). Section 6.3.2
From:

6.3.2 GotoMin Message

The GotoMin Message applies only to those Sinks that have requested power with the GiveBack capable flag set in
the Sink Request Data Object.

It is a directive to the Sink Port to reduce its operating power level to the amount specified in the Minimum
Operating Current field of its latest Sink Request Data Object.

The GotoMin process is designed to allow the Source to temporarily reallocate power to meet a short-term
requirement. For example, a Source can reduce a Sink’s power consumption for 10-20 seconds to allow another Sink
(e.g., an HDD to spin up).

The Source sends this Message to harvest power to meet a request for power that it cannot otherwise meet. The
Device Policy Manager determines which Port or ports will receive the Message.

The Sink Shall respond to a GotoMin Message by reducing its power consumption to less than or equal to the pre-
negotiated value (Minimum Operating Current) within tSnkNewPower time.

The Source sends a GotoMin Message as a shortcut in the power negotiation process since the Source and Sink have
already made a Contract with respect to the power to be returned. The Source does not have to Advertise its
Capabilities and the Sink does not have to make a Request based on them. The Source simply sends the GotoMin
Message in place of the Accept Message normally sent during the power negotiation process (see step 19 in Figure
8-5 “Successful Fixed, Variable or Battery SPR Power Negotiation”). The power negotiation process then
completes from this point in the normal manner with the Source sending a PS_RDY Message once the power supply
transition is complete. The steps of the GotoMin process are fully described in Figure 8-8 “Successful GotoMin
operation”.

The Source Shall return power to the Sink(s) it has ‘borrowed’ from using the GotoMin mechanism before it can
allocate any ‘new’ power to other devices.

To:

6.3.2 GotoMin Message (Deprecated)

The GotoMin Message-has been Deprecated. The 0 0010 Message Type is no longer valid and Shall be responded
to by a Not Supported message.
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(e). Section 6.3.12 and 6.3.12.1
From:

6.3.12 Wait Message
The Wait Message is a Valid response to one of the following Messages:

e It Shall be sent to signal the Sink, in response to a Request Message in SPR Mode during Power Negotiation,
to indicate that the Source is currently unable to meet the request.

e It Shall be sent to signal the Sink, in response to a EPR_Request Message in EPR Mode during Power
Negotiation, to indicate that the Source is currently unable to meet the request.

e It Shall be sent by the recipient of a PR_Swap Message to indicate it is currently unable to do a Power Role
Swap.

e It Shall be sent by the recipient of a DR_Swap Message to indicate it is currently unable to do a Data Role
Swap.

e It Shall be sent by the recipient of a VCONN_Swap Message that is not presently the VCONN Source to indicate
itis currently unable to do a VCONN Swap.

e It Shall be sent by the recipient of an Enter_USB Message to indicate it is currently unable to enter the
requested USB Mode.

The Wait Message Shall be sent within tReceiverResponse of the receipt of the last bit of the Message (see Section
6.9 “Accept, Reject and Wait”).
6.3.12.1 Wait in response to a Request Message

The Wait Message is used by the Source when a Sink that has Reserved power, requests it. The Wait Message allows
the Source time to recover the power it requires to meet the request through the GotoMin process. A Source Should
only send a Wait Message in response to a Request Message when an Explicit Contract exists between the Port
Partners.

The Sink is allowed to repeat the Request Message using the SinkRequestTimer and Shall ensure that there is
tSinkRequest after receiving the Wait Message before sending another Request Message.

To:

6.3.12 Wait Message

The Wait Message is a Valid response to one of the following Messages:
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e [t Shall be sent to signal the Sink, in response to a Request Message in SPR Mode during Power Negotiation,
to indicate that the Source is currently unable to meet the request.

e [t Shall be sent to signal the Sink, in response to a EPR_Request Message in EPR Mode during Power
Negotiation, to indicate that the Source is currently unable to meet the request.

e It Shall be sent by the recipient of a PR_Swap Message to indicate it is currently unable to do a Power Role
Swap.

e It Shall be sent by the recipient of a DR_Swap Message to indicate it is currently unable to do a Data Role
Swap.

e It Shall be sent by the recipient of a VCONN_Swap Message that is not presently the VCONN Source to indicate
itis currently unable to do a VCONN Swap.

e It Shall be sent by the recipient of an Enter_USB Message to indicate it is currently unable to enter the
requested USB Mode.

The Wait Message Shall be sent within tReceiverResponse of the receipt of the last bit of the Message (see Section
6.9 “Accept, Reject and Wait”).

6.3.12.1 Wait in response to a Request Message

: ageisu , ¢ A a athas-Reserved-pow it—The Wait Message allows
the Source time to recover the power it requires to meet the request, e.g., through Re-negotiating with other Sinks or

an upstream sourcethe-GeteMinproecess. A Source Should only send a Wait Message in response to a Request
Message when an Explicit Contract exists between the Port Partners.

The Sink is allowed to repeat the Request Message using the SinkRequestTimer and Shall ensure that there is
tSinkRequest after receiving the Wait Message before sending another Request Message.

(e). Section 6.4.1.2.1
From:

6.4.1.2.1 Management of the Power Reserve

A Power Reserve May be allocated to a Sink when it makes a request from Source Capabilities which includes a
Maximum Operating Current/Power. The size of the Power Reserve for a particular Sink is calculated as the
difference between its Maximum Operating Current/Power field and its Operating Current/Power field. For a Hub
with multiple ports this same Power Reserve May be shared between several Sinks. The Power Reserve May also be
temporarily used by a Sink which has indicated it can give back power by setting the GiveBack flag.

Where a Power Reserve has been allocated to a Sink the Source Shall indicate the Power Reserve as part of every
Source_Capabilities Message it sends. When the same Power Reserve is shared between several Sinks the Source
Shall indicate the Power Reserve as part of every Source_Capabilities Message it sends to every Sink. Every time a
Source sends capabilities including the Power Reserve capability and then accepts a request from a Sink including
the Power Reserve indicated by its Maximum Operating Current/Power it is confirming that the Power Reserve is
part of the Explicit Contract with the Sink.

When the Reserve is being temporarily used by a giveback capable Sink the Source Shall indicate the Power Reserve
as available in every Source_Capabilities Message it sends. However, in this situation, when the Power Reserve is
requested by a Sink, the Source Shall return a Wait Message while it retrieves this power using a GotoMin Message.
Once the additional power has been retrieved the Source Shall send a new Source_Capabilities Message in order to
trigger a new request from the Sink requesting the Power Reserve.

The Power Reserve May be de-allocated by the Source at any time, but the de-allocation Shall be indicated to the
Sink or Sinks using the Power Reserve by sending a new Source_Capabilities Message.

USB Power Delivery ECN Form 20231101 Page: 6



USB Power Delivery ENGINEERING CHANGE NOTICE

To:

6.4.1.2.1 Management of the Power Reserve

This section has been removed. Refer to Section 8.2.5 “Managing Power Requirements”.

(f). Section 6.4.2
From:

6.4.2 Request Message

A Request Message Shall be sent by a Sink to request power, typically during the request phase of an SPR power
negotiation. The Request Data Object Shall be returned by the Sink making a request for power. It Shall be sent in
response to the most recent Source_Capabilities Message (see Section 8.3.2.2 “Power Negotiation”) when in SPR
Mode. A Request Message Shall return one and only one Sink Request Data Object that Shall identify the Power
Data Object being requested.

The Source Shall respond to a Request Message with an Accept Message, a Wait Message or a Reject Message (see
Section 6.9 “Accept, Reject and Wait”).

The Request Message includes the requested power level. For example, if the Source_Capabilities Message includes
a Fixed Supply PDO that offers 9V @ 1.5A and if the Sink only wants 9V @ 0.54, it will set the Operating Current field
to 50 (i.e., 10mA * 50 = 0.5A). The Request Message requests the highest current the Sink will ever require in the
Maximum Operating Current Field (in this example it would be 100 (100 * 10mA = 1.0A)).

The request uses a different format depending on the kind of power requested.

The Fixed Power Data Object and Variable Power Data Object share a common format shown in:
o Table 6.22 “Fixed and Variable Request Data Object”.
o Table 6.23 “Fixed and Variable Request Data Object with GiveBack Support”.
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The Battery Power Data Object uses the format shown in:

o Table 6.24 “Battery Request Data Object”.

o Table 6.25 “Battery Request Data Object with GiveBack Support”.
The PPS Request Data Object’s format is shown in Table 6.26 “PPS Request Data Object”.
The AVS Request Data Object’s format is shown in Table 6.27 “AVS Request Data Object”.

The Request Data Objects are also used by the EPR_Request Message when operating in EPR Mode. See Section
6.4.9 “EPR_Request Message” for information about the use of the EPR_Request Message.

A Source operating in EPR Mode that receives a Request Message Shall initiate a Hard Reset.

Table 6.22 “Fixed and Variable Request Data Object”

Bits Description

B31...28 Object position (0000b and 1110b...1111b are Reserved and Shall Not be used)
B27 GiveBack flag=0

B26 Capability Mismatch

B25 USB Communications Capable

B24 No USB Suspend

B23 Unchunked Extended Messages Supported
B22 EPR Mode Capable

B21...20 Reserved - Shall be set to zero.

B19..10 Operating current in 10mA units

B9...0 Maximum Operating Current 10mA units

Table 6.23 “Fixed and Variable Request Data Object with GiveBack Support”

Bits Description

B31..28 Object position (0000b and 1110b...1111b are Reserved and Shall Not be used)
B27 GiveBack flag =1

B26 Capability Mismatch

B25 USB Communications Capable

B24 No USB Suspend

B23 Unchunked Extended Messages Supported

B22 EPR Mode Capable

B21..20 Reserved - Shall be set to zero.

B19..10 Operating Current in 10mA units

B9...0 Minimum Operating Current 10mA units

Table 6.24 “Battery Request Data Object”

Bits Description
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B31..28 Object position (0000b and 1110b...1111b are Reserved and Shall Not be used)
B27 GiveBackFlag = 0

B26 Capability Mismatch

B25 USB Communications Capable

B24 No USB Suspend

B23 Unchunked Extended Messages Supported

B22 EPR Mode Capable

B21...20 Reserved - Shall be set to zero.

B19...10 Operating Power in 250mW units

B9...0 Maximum Operating Power in 250mW units

Table 6.25 “Battery Request Data Object with GiveBack Support”

Bits Description

B31...28 Object position (0000b and 1110b...1111b are Reserved and Shall Not be used)

B27 GiveBackFlag = 1

B26 Capability Mismatch

B25 USB Communications Capable

B24 No USB Suspend

B23 Unchunked Extended Messages Supported

B22 EPR Mode Capable

B21..20 Reserved - Shall be set to zero.

B19..10 Operating Power in 250mW units

B9...0 Minimum Operating Power in 250mW units
To:
6.4.2 Request Message

A Request Message Shall be sent by a Sink to request power, typically during the request phase of an SPR power
negotiation. The Request Data Object Shall be returned by the Sink making a request for power. It Shall be sent in
response to the most recent Source_Capabilities Message (see Section 8.3.2.2 “Power Negotiation”) when in SPR
Mode. A Request Message Shall return one and only one Sink Request Data Object that Shall identify the Power
Data Object being requested.

The Source Shall respond to a Request Message with an Accept Message, a Wait Message or a Reject Message (see
Section 6.9 “Accept, Reject and Wait”).

The Request Message includes the requested power level. For example, if the Source_Capabilities Message includes
a Fixed Supply PDO that offers 9V @ 1. 5A and if the Slnk only wants 9V @ 0. 5A it w111 set the Operatmg Current fleld
t050 (1e 10mA*50 05A) Req

The request uses a different format depending on the kind of power requested.

The Fixed Power Data Object and Variable Power Data Object share a common format shown in:
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o Table 6.22 “Fixed and Variable Request Data Object”.

"y
Ypreclame

The Battery Power Data Object uses the format shown in:

o Table 6.24 “Battery Request Data Object”.

The PPS Request Data Object’s format is shown in Table 6.26 “PPS Request Data Object”.
The AVS Request Data Object’s format is shown in Table 6.27 “AVS Request Data Object”.

The Request Data Objects are also used by the EPR_Request Message when operating in EPR Mode. See Section
6.4.9 “EPR_Request Message” for information about the use of the EPR_Request Message.

A Source operating in EPR Mode that receives a Request Message Shall initiate a Hard Reset.

Table 6.22 “Fixed and Variable Request Data Object”

Bits Description

B31..28 Object position (0000b and 1110b...1111b are Reserved and Shall Not be used)
B27 GiveBack flag Z0=Déprecated and Shall be Setto zero,

B26 Capability Mismatch

B25 USB Communications Capable

B24 No USB Suspend

B23 Unchunked Extended Messages Supported

B22 EPR Mode Capable

B21...20 Reserved - Shall be set to zero.

B19..10 Operating current in 10mA units

B9...0 Maximum Operating Current 10mA units

Table 6.24 “Battery Request Data Object”

Bits Description
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B31..28 Object position (0000b and 1110b...1111b are Reserved and Shall Not be used)
B27 GiveBack flag =0= Deprecated and Shall be set to zero.

B26 Capability Mismatch

B25 USB Communications Capable

B24 No USB Suspend

B23 Unchunked Extended Messages Supported

B22 EPR Mode Capable

B21..20 Reserved - Shall be set to zero.

B19..10 Operating Power in 250mW units

B9..0 Maximum Operating Power in 250mW units

(g). Section 6.4.2.2
From:

6.4.2.2 GiveBack Flag

The GiveBack flag Shall be set to indicate that the Sink will respond to a GotoMin Message by reducing its load to the
Minimum Operating Current. It will typically be used by a USB Device while charging its Battery because a short
interruption of the charge will have minimal impact on the user and will allow the Source to manage its load better.

To:

6.4.2.2 GiveBack Flag (Deprecated)
The GiveBack flag has been deprecated and Shall be set to zero

no o-tha Minim
a B $ Sritatt
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(h). Section 6.4.3
From:

6.4.2.3 Capability Mismatch

A Capability Mismatch occurs when the Source cannot satisfy the Sink’s power requirements based on the Source
Capabilities it has offered. In this case the Sink Shall make a Valid request from the offered Source Capabilities and
Shall set the Capability Mismatch bit (see Section 8.2.5.2 “Power Capability Mismatch”). When a Capabilities
Mismatch condition does not exist, the Sink Shall Not set the Capabilities Mismatch bit.

When a Sink returns a Request Data Object with the Capabilities Mismatch bit set in response to a
Source_Capabilities Message, it indicates that it wants more power than the Source is currently offering. This can be
due to either a specific Voltage that is not being offered or there is not sufficient current for the Voltages that are
being offered.

Sources whose Port Reported PDP is less than their Port Present PDP (see Section 6.4.11” Source_Info Message”)
Shall respond to the Requests with the Capabilities Mismatch bit set as follows. The Source within 2 seconds of the
PS_RDY Message Shall send a new Source Capabilities Message (a Source_Capabilities Message or an
EPR_Source_Capabilities Message depending on operating mode) that offers either:

e The maximum power the Source can supply at this time as reported by the Port Present PDP or

e Enough power to satisfy the Sink’s requirements based on the power actually required by the Sink
for full operation from either the:

o Sink_Capabilities_Extended Message (Sink Operational PDP in SPR Mode or EPR Sink
Operational PDP in EPR Mode) or

o Sink_Capabilities or EPR_Sink_Capabilities Message if the Sink_Capabilities_Extended
Message is not supported by the Sink.

To prevent looping, Sources Should Not send a new Source_Capabilities or EPR_Source_Capabilities Message in
response to subsequent Request Message or EPR_Request Message with the Capabilities Mismatch flag set until its
Port Present PDP changes.

Once a Guaranteed Capability Source that has responded to a Capabilities Mismatch, it Shall Not subsequently send
out another Source_Capabilities Message or EPR_Source_Capabilities Message at a lower PDP unless the power
required by the Sink (as indicated in its Sink_Capabilities Message or EPR_Sink_Capabilities Message or
Sink_Capabilities_Extended Message) has also been reduced. Sources wishing to manage their power May
periodically check Sink_Capabilities or EPR_Sink_Capabilities Message or Sink_Capabilities_Extended to determine
whether these have changed.

Note: a Source Capabilities Message refers to a Source_Capabilities Message or an EPR_Source_Capabilities
Message, and a Sink Capabilities Message refers to a Sink_Capabilities Message or EPR_Sink_Capabilities Message
depending on operating mode.

In this context a Valid Request Message means the following:

e The Object position field Shall contain a reference to an object in the last received Source
Capabilities Message.

e The Operating Current/Power field Shall contain a value which is less than or equal to the
maximum current/power offered in the Source Capabilities Message.
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o If the GiveBack flag is set to zero i.e., there is a Maximum Operating Current/Power field:
o If the Capability Mismatch bit is set to one:

= The Maximum Operating Current/Power field May contain a value larger than the
maximum current/power offered in the Source Capabilities Message’s PDO as
referenced by the Object position field. This enables the Sink to indicate that it
requires more current/power than is being offered. If the Sink requires a different
Voltage this will be indicated by its Sink Capabilities Message.

o Else if the Capability Mismatch bit is set to zero:

= The Maximum Operating Current/Power field Shall contain a value less than or
equal to the maximum current/power offered in the Sink Capabilities Message’s
PDO as referenced by the Object position field.

o Else if the GiveBack flag is set to one i.e., there is a Minimum Operating Current/Power field:

o The Minimum Operating Current/Power field Shall contain a value less than the Operating
Current/Power field.

To:
6.4.2.3 Capability Mismatch

A Capability Mismatch occurs when the Source cannot satisfy the Sink’s power requirements based on the Source
Capabilities it has offered. In this case the Sink Shall make a Valid request from the offered Source Capabilities and
Shall set the Capability Mismatch bit (see Section 8.2.5.2 “Power Capability Mismatch”). When a Capabilities
Mismatch condition does not exist, the Sink Shall Not set the Capabilities Mismatch bit.

When a Sink returns a Request Data Object with the Capabilities Mismatch bit set in response to a
Source_Capabilities Message, it indicates that it wants more power than the Source is currently offering. This can be
due to either a specific Voltage that is not being offered or there is not sufficient current for the Voltages that are
being offered.

Sources whose Port Reported PDP is less than their Port Present PDP (see Section 6.4.11” Source_Info Message”)
Shall respond to the Requests with the Capabilities Mismatch bit set as follows. The Source within 2 seconds of the
PS_RDY Message Shall send a new Source Capabilities Message (a Source_Capabilities Message or an
EPR_Source_Capabilities Message depending on operating mode) that offers either:

e The maximum power the Source can supply at this time as reported by the Port Present PDP or

e Enough power to satisfy the Sink’s requirements based on the power actually required by the Sink
for full operation from either the:

o Sink_Capabilities_Extended Message (Sink Operational PDP in SPR Mode or EPR Sink
Operational PDP in EPR Mode) or

o Sink_Capabilities or EPR_Sink_Capabilities Message if the Sink_Capabilities_Extended
Message is not supported by the Sink.

To prevent looping, Sources Should Not send a new Source_Capabilities or EPR_Source_Capabilities Message in
response to subsequent Request Message or EPR_Request Message with the Capabilities Mismatch flag set until its
Port Present PDP changes.

Once a Guaranteed Capability Source that has responded to a Capabilities Mismatch, it Shall Not subsequently send
out another Source_Capabilities Message or EPR_Source_Capabilities Message at a lower PDP unless the power
required by the Sink (as indicated in its Sink_Capabilities Message or EPR_Sink_Capabilities Message or
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Sink_Capabilities_Extended Message) has also been reduced. Sources wishing to manage their power May
periodically check Sink_Capabilities or EPR_Sink_Capabilities Message or Sink_Capabilities_Extended to determine
whether these have changed.

Note: a Source Capabilities Message refers to a Source_Capabilities Message or an EPR_Source_Capabilities
Message, and a Sink Capabilities Message refers to a Sink_Capabilities Message or EPR_Sink_Capabilities Message
depending on operating mode.

In this context a Valid Request Message means the following:

e The Object position field Shall contain a reference to an object in the last received Source
Capabilities Message.

e The Operating Current/Power field Shall contain a value which is less than or equal to the
maximum current/power offered in the Source Capabilities Message.

(). Section 6.4.2.8, 6.4.2.9 and 6.4.2.10
From:

6.4.2.8 Operating Current

The Operating Current field in the Request Data Object Shall be set to the actual amount of current the Sink needs to
operate at a given time. A new Request Message or EPR_Request Message, with an updated Operating Current value,
Shall be issued whenever the Sink’s power needs change e.g., from Maximum Operating Current down to a lower
current level. In conjunction with the Maximum Operating Current field or Minimum Operating Current field, it
provides the Source with additional information that allows it to better manage the distribution of its power.

The Operating Current field in the SPR Programmable Request Data Object is used in addition by the Sink to request
the Source for the Current Limit level it needs. When the request is accepted the Source’s output current supplied
into any load Shall be less than or equal to the Operating Current. When the Sink attempts to consume more current,
the Source Shall reduce the output Voltage so as not to exceed the Operating Current value.

The Operating Current field in the EPR AVS Request Data Object Shall be set to the actual amount of current the Sink
needs to operate at a given time. Note a Source in AVS mode, unlike the SPR Source in PPS mode, does not support
current limit; the Sink is responsible not to take more current than it requested. A new Request / EPR_Request
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Message, with an updated Operating Current value, Shall be issued whenever the Sink’s power needs change e.g.,
from Maximum Operating Current down to a lower current level.

The value in the Operating Current field Shall Not exceed the value in the Maximum Current field. For EPR AVS, the
Operating Current field Shall Not exceed the Source PDP / Output Voltage rounded down to the nearest 50 mA.

This field Shall apply to the Fixed, Variable, Programmable and AVS RDOs.

6.4.2.9 Maximum Operating Current

The Maximum Operating Current field in the Request Message or EPR_Request Message Shall be set to the highest
current the Sink will ever require. The difference between the Operating Current and Maximum Operating Current
fields (when the GiveBack Flag is cleared) is used by the Device Policy Manager in the Source to calculate the size of
the Power Reserve to be maintained (see Section 8.2.5.1 “Managing the Power Reserve”). The Operating Current
value Shall be less than or equal to the Maximum Operating Current value.

When the Capabilities Mismatch bit is set to zero the requested Maximum Operating Current Shall be less than or
equal to the current in the offered Source Capabilities since the Source will need to reserve this power for future use.
The Maximum Operating Current field Shall continue to be set to the highest current needed in order to maintain the
allocation of the Power Reserve. If Maximum Operating Current is requested when the Power Reserve is being used
by a GotoMin capable device then the resulting Message will be a Wait Message to enable the Source to reclaim the
additional current (see Section 6.3.12.1 “Wait in response to a Request Message” and Section 8.2.5.1 “Managing
the Power Reserve”).

When the Capabilities Mismatch bit is set to one the requested Maximum Operating Current May be greater than the
current in the offered Source Capabilities since the Source will need this information to ascertain the Sink’s actual
needs.

See Section 6.4.2.3 “Capability Mismatch” for more details of the usage of the Capabilities Mismatch bit.
This field Shall apply to the Fixed and Variable RDO in SPR mode and the Fixed RDO in EPR mode.

6.4.2.10 Minimum Operating Current

The Minimum Operating Current field in the Request Message or EPR_Request Message Shall be set to the lowest
current the Sink requires to maintain operation. The difference between the Operating Current and Minimum
Operating Current fields (when the GiveBack Flag is set) is used by the Device Policy Manager to calculate the
amount of power which can be reclaimed using a GotoMin Message. The Operating Current value Shall be greater
than the Minimum Operating Current value.

This field Shall apply to the Fixed and Variable RDO in SPR mode and the Fixed RDO in EPR mode.

To:

6.4.2.8 Operating Current

The Operating Current field in the Request Data Object Shall be set to the highestaectualameuntef current the Sink
will draw during the Explicit Contractreeds-to-operateata-giventime. A new Request Message or EPR_Request

Message, w1th an updated Operatlng Current value, Shall be issued whenever the Slnk’s power needs changeeg—

The Operating Current field in the SPR Programmable Request Data Object is used in addition by the Sink to request
the Source for the Current Limit level it needs. When the request is accepted the Source’s output current supplied
into any load Shall be less than or equal to the Operating Current. When the Sink attempts to consume more current,
the Source Shall reduce the output Voltage so as not to exceed the Operating Current value.
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The Operating Current field in the EPR AVS Request Data Object Shall be set to the highestactualameuntef current
the Sink will draw during the Explicit Contractreedsto-eperateata-given-time. Note a Source in AVS mode, unlike
the SPR Source in PPS mode, does not support current limit; the Sink is responsible not to take more current than it
requested. A new Request / EPR_Request Message w1th an updated Operatlng Current value, Shall be issued
whenever the Sink’s power needs change-e-g- 3 EEee a ¢ W alow en :

The value in the Operating Current field Shall Not exceed the value in the Maximum Current field of the Source
Capabilities Message. For EPR AVS, the Operating Current field Shall Not exceed the Source PDP / Output Voltage
rounded down to the nearest 50 mA.

This field Shall apply to the Fixed, Variable, Programmable and AVS RDOs.

6.4.2.9 Maximum Operating Current

The Maximum Operating Current field has been functionally deprecated. In order to maintain backward
compatibility with Sources that may try to interpret the Maximum Operating Current field in the Request Message or
EPR Request Message, the field Shall be set equal to the value of the Operating Current field. To ensure backward
compatibility, the Source Should ignore this field.

(j). Section 6.4.2.11, 6.4.2.12 and 6.4.2.13
From:
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6.4.2.11 Operating Power

The Operating Power field in the Request Data Object Shall be set to the actual amount of power the Sink wants at
this time. In conjunction with the Maximum Operating Power field, it provides the Source with additional
information that allows it to better manage the distribution of its power.

This field Shall apply to the Battery RDO.

6.4.2.12 Maximum Operating Power

The Maximum Operating Power field in the Request Message Shall be set to the highest power the Sink will ever
require. This allows a Source with a power supply shared amongst multiple ports to intelligently distribute power.

When the Capabilities Mismatch bit is set to zero the requested Maximum Operating Power Shall be less than or
equal to the power in the offered Source Capabilities since the Source will need to reserve this power for future use.
The Maximum Operating Power field Shall continue to be set to the highest power needed in order to maintain the
allocation of the Power Reserve. If Maximum Operating Power is requested when the Power Reserve is being used
by a GotoMin capable device then the resulting Message will be a Wait Message to enable the Source to reclaim the
additional power (see Section 6.3.12.1 “Wait in response to a Request Message” and Section 8.2.5.1 “Managing
the Power Reserve”).

When the Capabilities Mismatch bit is set to one the requested Maximum Operating Power May be greater than the
current in the offered Source Capabilities since the Source will need this information to ascertain the Sink’s actual
needs

See Section 6.4.2.3 “Capability Mismatch” for more details of the usage of the Capabilities Mismatch bit.
This field Shall apply to the Battery RDO.

6.4.2.13 Minimum Operating Power

The Minimum Operating Power field in the Request Message Shall be set to the lowest current the Sink requires to
maintain operation. When combined with the Operating Power, it gives a Source with a power supply shared
amongst multiple ports information about how much power it can temporarily get back so it can intelligently
distribute power.

This field Shall apply to the Battery RDO.

To:

6.4.2.11 Operating Power

The Operating Power field in the Request Data Object Shall be set to the highestactual-ameuntef power the Sink will
draw throughout the Exp11c1t Contractwaﬂts—at—t-his—ame I—erﬂjﬁﬂeﬂen—w%h—th&Maﬂmwﬂ—OpeFatmg—PeweFﬁeld—}t

This field Shall apply to the Battery RDO.

6.4.2.12 Maximum Operating Power
The Maximum Operating Power field has been functionally deprecated. In order to maintain backward compatibility

with Sources that may try to interpret the Maximum Operating Power field in the Request Message, the field Shall be
set equal to the value of the Operating Power field. To ensure backward compatibility, the Source Should ignore this

field.
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(k). Section 6.6.5.1
From:

6.6.5.1 PSTransitionTimer

The PSTransitionTimer is used by the Policy Engine to timeout on a PS_RDY Message. It is started when a request
for a new Capability has been accepted and will timeout after tPSTransition if a PS_RDY Message has not been
received. This condition leads to a Hard Reset and a return to USB Default Operation. The PSTransitionTimer
relates to the time taken for the Source to transition from one Voltage, or current level, to another (see Section 7.1
“Source Requirements”).

The PSTransitionTimer Shall be started when the last bit of the GoodCRC Message EOP, corresponding to an Accept
or GotoMin Message, has been transmitted by the Physical Layer. The PSTransitionTimer Shall be stopped when
the last bit of the GoodCRC Message EOP, corresponding to the PS_RDY Message, has been transmitted by the
Physical Layer.

To:

6.6.5.1 PSTransitionTimer

The PSTransitionTimer is used by the Policy Engine to timeout on a PS_RDY Message. It is started when a request
for a new Capability has been accepted and will timeout after tPSTransition if a PS_RDY Message has not been
received. This condition leads to a Hard Reset and a return to USB Default Operation. The PSTransitionTimer
relates to the time taken for the Source to transition from one Voltage, or current level, to another (see Section 7.1
“Source Requirements”).

The PSTransitionTimer Shall be started when the last bit of the GoodCRC Message EOP, corresponding to an Accept
or-GoteMin-Message, has been transmitted by the Physical Layer. The PSTransitionTimer Shall be stopped when
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the last bit of the GoodCRC Message EOP, corresponding to the PS_RDY Message, has been transmitted by the
Physical Layer.

(). Section 6.13 and 6.13.1
From:

6.13 Message Applicability
The following tables outline the Messages supported by a given port, depending on its capability.

When a Message is supported the feature and Message sequence implied by the Message Shall also be supported.
For example, Sinks using power for charging that support the GotoMin Message Shall be able to reduce their current
draw when requested via a GotoMin Message.

The abbreviations in Table 6.77 “Message Applicability Abbreviations” are used in this section to denote the level
of support required.

Table 6.77 “Message Applicability Abbreviations”

Abbreviation | Meaning Description
N Normative Shall be supported by this Port/Cable Plug.
CN Conditional Normative Shall supported by a given Port/Cable Plug based on features.
Recommended Should be supported by this Port/Cable Plug.
Optional May be supported by this Port/Cable Plug.
NS Not Supported iﬁlﬂ l;eescl;llsllerzia Not_Supported Message response by this Port/Cable Plug
I Ignore Shall be Ignored by this Port/Cable Plug when received.
NK NAK This.Port/Cable Plug Shall return Responder NAK to this Command when
received.
NA Not allowed Shall Not be transmitted by this Port/Cable Plug.
DR Don't Recognize There Shall no response at all (i.e., not even a GoodCRC Message) from this

Port/Cable Plug when received.

For the case of Conditional Normative a note has been added to indicate the condition. “CN/” notation is used to
indicate the level of support when the condition is not present.

“R/” and “0O/” notation is used to indicate the response when the Recommended or Optional Message is not
supported.

Note: that where NS/R/NK is indicated for Received Messages this Shall apply to the PE_CBL_Ready, PE_SNK_Ready
or PE_SRC_Ready states only since unexpected Messages received during a Message sequence are Protocol Errors
(see Section 6.8.1 “Soft Reset and Protocol Error”).

This section covers Control and Data Message support for Sources, Sink and Cable Plugs. It also covers VDM
Command support for DFPs, UFPs and Cable Plugs.
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6.13.1 Applicability of Control Messages

Table 6.78 “Applicability of Control Messages” details Control Messages that Shall/Should/Shall Not be
transmitted and received by a Source, Sink, Cable Plug or VPD. Requirements for Dual-Role Power Ports and Dual-
Role Data Ports Shall override any requirements for Source-only or Sink-Only Ports.

Table 6.78 “Applicability of Control Messages”

Message Type Source Sink Dual-Role = Dual-Role Cable Plug VPD12
Power Data
Transmitted Message
Accept N N N N
Data_Reset CN13/R CN13/R NA NA
DR_Swap 0 0 N NA NA
FR_Swap NA NA R NA NA
Get_Country_Codes CN10/NA CN10/NA NA NA
Get_PPS_Status NA CN° NA NA
Get_Sink_Cap R NA N NA NA
Get_Sink_Cap_Extended R NA R NA NA
Get_Source_Cap NA R N NA NA
Get_Source_Cap_Extended NA R R NA NA
Get_Source_Info NA R R NA NA
Get_Revision R R NA NA
Get_Status R R NA NA
GoodCRC N N N N
GotoMin CN1/0 NA NA NA
Not Supported N N NA NA
Ping 0 NA NA NA
PR _Swap NA NA N NA NA
PS_RDY N CN“4/NA N NA NA
Reject N 0 0 0 CN13/NA NA
Soft_Reset N N NA NA
VCONN_Swap R R NA NA
Wait CNz/0 NA 0 0 NA NA
Received Message
Accept N N N N [ I
Data_Reset CN13/R CN13/R I I
DR Swap 0/NS 0/NS N I I
FR_Swap NS NS CN7/NS I I
Get_Country_Codes CN10/NS CN10/NS I I
Get_PPS Status CN9/NS NS [ I
Get_Sink_Cap NS N N [ I
Get_Sink_Cap_Extended NS N N I I
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Get_Source_Cap N NS N I I
Get_Source_Cap_Extended CN5/NS NS CN5/NS I I
Get_Source_Info CN1# NS N I I
Get_Revision N N 0/1 0/1
Get_Status CN6/NS CN¢/NS CN6/NS CN11/] I
GoodCRC N N N N
GotoMin NS R3 I I
Not Supported N N CN11/1 I
Ping NS I I I
PR _Swap NS NS I I
PS_RDY CN#/NS N I I
Reject CN8/NS N N I I
Soft_Reset N N N N
VCONN_Swap CN#/ NS CN*/ NS . I
Wait CN8/NS N N N I I

4 Shall be supported by any Port that can supply VCONN.

8) Shall be supported when VCONN_Swap is supported.
9) Shall be supported when SPR PPS is supported.
10 Shall be supported when required by a country authority.

i) Shall be supported by Active Cables.

13) Shall be supported by products that support [USB4].

) Shall be supported when transmission of GotoMin Messages is supported.

3) Should be supported by Sinks which use PD power for charging.

6) Shall be supported by Sources that support the Alert Message.

7) Shall be supported when the Fast Role Swap signal is supported.

&) Shall be supported products that support the Source_Capabilities_Extended Message.

) Should be supported by a PDUSB Hub with multiple Downstream Ports. Should be supported by a Host
with multiple Downstream Ports.

12 VPD includes CT-VPDs when not Connected to a Charger. PD communication with a CT-VPD Shall only take
place when not Connected to a Charger.

14) Shall be supported by all Sources except single port chargers with invariant PDOs.
To:
6.13 Message Applicability

The following tables outline the Messages supported by a given port, depending on its capability.
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The abbreviations in Table 6.77 “Message Applicability Abbreviations” are used in this section to denote the level
of support required.

Table 6.77 “Message Applicability Abbreviations”

Abbreviation | Meaning Description
N Normative Shall be supported by this Port/Cable Plug.
CN Conditional Normative Shall supported by a given Port/Cable Plug based on features.
Recommended Should be supported by this Port/Cable Plug.
0 Optional May be supported by this Port/Cable Plug.

Shall result in a Not_Supported Message response by this Port/Cable Plug

NS Not Supported when received.
I Ignore Shall be Ignored by this Port/Cable Plug when received.
This Port/Cable Plug Shall return Responder NAK to this Command when
NK NAK .
received.
NA Not allowed Shall Not be transmitted by this Port/Cable Plug.
DR Don't Recognize There Shall no response at all (i.e., not even a GoodCRC Message) from this

Port/Cable Plug when received.

For the case of Conditional Normative a note has been added to indicate the condition. “CN/” notation is used to
indicate the level of support when the condition is not present.

“R/” and “0/” notation is used to indicate the response when the Recommended or Optional Message is not
supported.

Note: that where NS/R/NK is indicated for Received Messages this Shall apply to the PE_CBL_Ready, PE_SNK_Ready
or PE_SRC_Ready states only since unexpected Messages received during a Message sequence are Protocol Errors
(see Section 6.8.1 “Soft Reset and Protocol Error”).

This section covers Control and Data Message support for Sources, Sink and Cable Plugs. It also covers VDM
Command support for DFPs, UFPs and Cable Plugs.
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6.13.1 Applicability of Control Messages

Table 6.78 “Applicability of Control Messages” details Control Messages that Shall/Should/Shall Not be
transmitted and received by a Source, Sink, Cable Plug or VPD. Requirements for Dual-Role Power Ports and Dual-
Role Data Ports Shall override any requirements for Source-only or Sink-Only Ports.

Table 6.78 “Applicability of Control Messages”

Message Type Source Sink Dual-Role = Dual-Role Cable Plug VPD12
Power Data
Transmitted Message
Accept N N N N
Data_Reset CN13/R CN13/R NA NA
DR_Swap 0 0 N NA NA
FR_Swap NA NA R NA NA
Get_Country_Codes CN10/NA CN10/NA NA NA
Get_PPS_Status NA CN° NA NA
Get_Sink_Cap R NA N NA NA
Get_Sink_Cap_Extended R NA R NA NA
Get_Source_Cap NA R N NA NA
Get_Source_Cap_Extended NA R R NA NA
Get_Source_Info NA R R NA NA
Get_Revision R R NA NA
Get_Status R R NA NA
GoodCRC N N N N
GotoMin (Deprecated) NAEN/O NA NA NA
Not Supported N N NA NA
Ping 0 NA NA NA
PR _Swap NA NA N NA NA
PS_RDY N CN“4/NA N NA NA
Reject N 0 0 0 CN13/NA NA
Soft_Reset N N NA NA
VCONN_Swap R R NA NA
Wait €EN2£0 NA 0 0 NA NA
Received Message
Accept N N N N [ I
Data_Reset CN13/R CN13/R I I
DR Swap 0/NS 0/NS N I I
FR_Swap NS NS CN7/NS I I
Get_Country_Codes CN10/NS CN10/NS I I
Get_PPS Status CN9/NS NS [ I
Get_Sink_Cap NS N N [ I
Get_Sink_Cap_Extended NS N N I I
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Get_Source_Cap N NS N I I
Get_Source_Cap_Extended CN5/NS NS CN5/NS I I
Get_Source_Info CN1# NS N I I
Get_Revision N N 0/1 0/1
Get_Status CN6/NS CN¢/NS CN6/NS CN11/] I
GoodCRC N N N N
GotoMin (Deprecated) NS NSR3 I I
Not Supported N N CN11/1 I
Ping NS I I I
PR _Swap NS NS [ I
PS_RDY CN#/NS N I I
Reject CN8/NS N I I
Soft_Reset N N N N
VCONN_Swap CN#/ NS CN*/ NS . I
Wait CN8/NS N N I I

4 Shall be supported by any Port that can supply VCONN.

8) Shall be supported when VCONN_Swap is supported.
9) Shall be supported when SPR PPS is supported.
10 Shall be supported when required by a country authority.

i) Shall be supported by Active Cables.

139 Shall be supported by products that support [USB4].

&) Shall be supported products that support the Source_Capabilities_Extended Message.
6) Shall be supported by Sources that support the Alert Message.

7) Shall be supported when the Fast Role Swap signal is supported.

14) Shall be supported by all Sources except single port chargers with invariant PDOs.

12 VPD includes CT-VPDs when not Connected to a Charger. PD communication with a CT-VPD Shall only take
place when not Connected to a Charger.

(m). Section 7.3
From:
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7.3 Transitions

The following sections illustrate the power supply’s response to various types of negotiations. The negotiations are
triggered by certain Messages or Signaling. It provides examples of the transitions and is organized around each of
the Messages and Signals that result in a response from the power supply. The response to a Message or Signal can
result in different transitions depending upon the power supply’s starting conditions and the requested change.

e Transitions caused by the GotoMin Message:

o Sink decreases its current draw to pre-negotiated minimum.

To:

7.3 Transitions

The following sections illustrate the power supply’s response to various types of negotiations. The negotiations are
triggered by certain Messages or Signaling. It provides examples of the transitions and is organized around each of

the Messages and Signals that result in a response from the power supply. The response to a Message or Signal can
result in different transitions depending upon the power supply’s starting conditions and the requested change.

E— 1 v the GotoMinM :
Sink d . i —— '

(n). Section 7.3.3

From:
7.3.3 Transitions Caused by GotoMin
7.3.3.1 GotoMin Current Decrease

The interaction of the System Policy, Device Policy, and power supply that Shall be followed during a GotoMin
current decrease is shown in Figure 7-43 “Transition Diagram for a GotoMin Current Decrease”. The sequence
that Shall be followed is described in Table 7.21 “Sequence Description for a GotoMin Current Decrease”. The
timing parameters that Shall be followed are listed in Table 7.25 “Source Electrical Parameters”, Table 7.26 “Sink
Electrical Parameters”, and Table 7.27 “Common Source/Sink Electrical Parameters”.
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Figure 7-43 “Transition Diagram for a GotoMin Current Decrease”
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Table 7.21 “Sequence Description for a GotoMin Current Decrease“

Step Source Port Sink Port

1 Policy Engine sends the GotoMin Message to the Policy Engine receives the GotoMin Message.
Sink.

2 Protocol Layer receives the GoodCRC Message from | Protocol Layer sends the GoodCRC Message to the Source.
the Sink. The Policy Engine tells the Device Policy Policy Engine then starts the PSTransitionTimer and
Manager to instruct the power supply to modify its evaluates the GotoMin Message.
output power.

3 Policy Engine tells the Device Policy Manager to instruct the
power supply to reduce power consumption, within
tSnkNewPower (t1), to the pre-negotiated go to reduced
power level); t1 Shall complete before tSrcTransition min.
The Sink Shall Not violate the transient load behavior
defined in Section 7.2.6 “Transient Load Behavior” while
transitioning to and operating at the new power level.

4 tSrcTransition after the GoodCRC Message was

received the power supply starts to change its
output power capability. The power supply Shall be
ready to operate at the new power level within
tSrcReady (t2). The power supply informs the
Device Policy Manager that it is ready to operate at
the new power level. The power supply status is
passed to the Policy Engine.

5 The Policy Engine sends the PS_RDY Message to the | The Policy Engine receives the PS_RDY Message.
Sink starting within tSrcTransReq of the end of the
GoodCRC Message following the Accept message.

6

Protocol Layer receives the GoodCRC Message from
the Sink.

Protocol Layer sends the GoodCRC Message to the Source.
Policy Engine then stops the PSTransitionTimer and
evaluates the PS_RDY Message from the Source and no
further action is required.

If the PS_RDY Message is not received before
PSTransitionTimer times out the Sink sends Hard Reset
signaling.
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defined-in-Section 7.2.6 “Transient Load Behavior”-while
o ! . ] level

(0). Sections 8.2.5and 8.2.5.1
From:

8.2.5 Managing Power Requirements

The Device Policy Manager in a Provider Shall be aware of the power requirements of all devices connected to its
Source Ports. This includes being aware of any reserve power that might be required by devices in the future and
ensuring that power is shared optimally amongst Attached PD Capable devices. This is a key function of the Device
Policy Manager; whose implementation is critical to ensuring that all PD Capable devices get the power they require
in a timely fashion in order to facilitate smooth operation. This is balanced by the fact that the Device Policy Manager
is responsible for managing the sources of power that are, by definition, finite.

The Consumer’s Device Policy Manager Shall ensure that it takes no more power than is required to perform its
functions and gives back unneeded power whenever possible (in such cases the Provider Shall maintain a Power
Reserve to ensure future operation is possible).
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8.2.5.1 Managing the Power Reserve

There might be some products where a Device has certain functionality at one power level and a greater functionality
at another, for example a Printer/Scanner that operates only as a printer with one power level and as a scanner if it
can get more power. Visibility of the linkage between power and functionality will only be apparent at the USB Host;
however, the Device Policy Manager provides the mechanisms to manage the power requirements of such Devices.

Devices with the GiveBack flag cleared report Operating Current and Maximum Operating Current (see Section
6.4.2.2 “GiveBack Flag”). For many Devices the Operating Current and the Maximum Operating Current will be the
same. Devices with highly variable loads, such as Hard Disk Drives, might use Maximum Operating Current.

Devices with the GiveBack flag set report Operating Current and Minimum Operating Current (see Section 6.4.2.2
“GiveBack Flag”). For many Devices the Operating Current and the Minimum Operating Current will be the same.
Devices that charge their own batteries might use the Minimum Operating Current and GiveBack flag.

For example, in the first case, a mobile device might require 500mA to operate, but would like an additional 1000mA
to charge its Battery. The mobile device would set the GiveBack flag (see Section 6.4.2.2 “GiveBack Flag”) and
request 500mA in the Minimum Operating Current field and 1500mA in the Operating Current field (provided that
1500mA was offered by the Source) indicating to the Provider that it could temporarily recover the 1000mA to meet
a transitory request.

In the second case, a Hard Disk Drive (HDD) might require 2A to spin-up, but only 1A to operate. At startup the HDD
would request Maximum Operating Current of 2A and an Operating Current of 2A. After the drive is spun-up and
ready to operate it would make another request of 1A for its Operating Current and 2A for its Maximum Operating
Current. Over time, its inactivity timers might expire, and the HDD will go to a lower power state. When the HDD is
next accessed, it has to spin-up again. So, it will request an Operating Current of 2A and a Maximum Operating
Current of 2A. The Provider might have the extra power available immediately and can immediately honor the
request. If the power is not available, the Provider might have to harvest power, for example use the GotoMin
Message to get back some power before honoring the HDD’s request. In such a case, the HDD would be told to wait
via a Wait Message. The HDD continues to Request additional power until the request is finally granted.

It Shall be the Device Policy Manager’s responsibility to allocate power and maintain a Power Reserve so as not to
over-subscribe its available power resource. A Device with multiple ports such as a Hub Shall always be able to meet
the incremental demands of the Port requiring the highest incremental power from its Power Reserve.

The GotoMin Message is designed to allow the Provider to reclaim power from one Port to support a Consumer on
another Port that temporarily requires additional power to perform some short-term operation. In the example
above, the mobile device that is being charged reduces its charge rate to allow a Device Policy Manager to meet a
request from an HDD for start-up current required to spin-up its platters. Any power which is available to be
reclaimed using a GotoMin Message May be counted as part of the Power Reserve.

A Consumer requesting power Shall take into account its operational requirements when advertising its ability to
temporarily return power. For example, a mobile device with a Dead Battery that is being used to make a call Should
make a request that retains sufficient power to continue the call. When the Consumer’s requirements change, it
Shall re-negotiate its power to reflect the changed requirements.
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To:

8.2.5 Managing Power Requirements

Thelt is the responsibility of the Device Policy Manager in a Provider Shaflto be aware of the power requirements of
all devices connected to its Source Ports. This includes being aware of any reserve power that might be required by
devices in the future and ensuring that power is shared optimally amongst Attached PD Capable devices. This is a
key function of the Device Policy Manager;, whose implementation is critical to ensuring that all PD Capable devices
get the power they require in a timely fashion in order to facilitate smooth operation. This is balanced by the fact
that the Device Policy Manager is responsible for managing the sources of power that are, by definition, finite.

The Consumer’s Device Policy Manager Shall ensure that it takes no more power than is required to perform its

functions and_when its requirements change, it Should make a new Request. givesbackunneeded-powerwhenever

possible{in-such-easestThe Provider, after satisfying the Request, Should reclaim any unused power to ensure that it
can meet total power requirements of Attached Sinks on at least one PortShallmaintain-aPewerReserve-to-ensure

future-operation-is-possible).
Note: It is expected that a future design guide will provide additional guidance.
8.2.5.1 Managing the Power Reserve

There might be some products where a Device has certain functionality at one power level and a greater functionality
at another, for example a Printer/Scanner that operates only as a printer with one power level and as a scanner if it
can get more power. While the Vvisibility of the linkage between power and functionality wilmight only be apparent
atto the USB Host;-hewever; the Device Policy Manager Should provides-the mechanisms to manage the power
requirements of such Devices.
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It Shallis bethe Device Policy Manager’s responsibility to allocate power and maintain a Ppower Rreserve so as not
to over-subscribe its available power resource. A Device with multiple ports such as a Hub Shall always be
ableattempt to meet the incremental demands of the Port requiring the highest incremental power from its Ppower
Rreserve.

(p). Section 8.3.2.1.3.1
From:
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Table 8.5 “AMS: Power Negotiation (SPR)”

AMS Interruptible Message C itions AMS Ref
Sequence
SPR Explicit Contract 1) Source Capabilities Message Started by Section 8.3.2.2.1.1.1 Sectl:on 8.3.3.2,
Negotiation (Accept) -Lap § Source, SPR Section 8.3.3.3
2) Request Message Mode

3) Accept Message

4) PS_RDY Message

Section 8.3.2.2.1.1.2
1) Source_Capabilities Message
SPR Explicit Contract

Negotiation (Reject) 2) Request Message
3) Reject Message

SPR Explicit Contract I Section 8.3.2.2.1.1.3
Negotiation (Wait) 1) Source_Capabilities Message

2) Request Message

3) Wait Message

Reclaiming Power with . Section 8.3.2.2.1.2
GotoMin Message 4) GotoMin Message

5) PS_RDY Message

SPR PPS Keep Alive 1) Request Message Started by Sink, Section 8.3.2.2.1.3 Section 8.3.3.3
SPR Mode
2) Accept Message
3) PS_RDY Message
SPR Sink Makes Section 8.3.2.2.1.4.1 Section 8.3.3.2,
1) Request Message Section 8.3.3.3

Request (Accept)
2) Accept Message

3) PS_RDY Message

; Section 8.3.2.2.1.4.2
SPR Sink Makes 1) Request Message

Request (Reject)
2) Reject Message

Section 8.3.2.2.1.4.30
1) Request Message
SPR Sink Makes

Request (Wait) 2) Wait Message
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To:
Table 8.5 “AMS: Power Negotiation (SPR)”
AMS Interruptible Message Conditions AMS Ref
Sequence
SPR Explicit Contract 3) Source Capabilities Message Started by Section 8.3.2.2.1.1.1 Sectl:on 8.3.3.2,
Negotiation (Accept) -Lap 8 Source, SPR Section 8.3.3.3
4) Request Message Mode
5) Accept Message
6) PS_RDY Message
Section 8.3.2.2.1.1.2
7) Source_Capabilities Message
SPR Explicit Contract
Negotiation (Reject) 8) Request Message
9) Reject Message
SPR Explicit Contract o Section 8.3.2.2.1.1.3
Negotiation (Wait) 10) Source_Capabilities Message
11)Request Message
12) Wait Message
Rechiming Powerwith | 10000, an Seetion-8:3-2:2-1-2
GotoMin-Message
14H-PS RDY-Message
SPR PPS Keep Alive Started by Sink, Section 8.3.2.2.1.3 Section 8.3.3.3
15)Request Message SPR Mode
16)Accept Message
17)PS_RDY Message
SPR Sink Makes Section 8.3.2.2.1.4.1 Section 8.3.3.2,
Request (Accept) 18) Request Message Section 8.3.3.3
19)Accept Message
20)PS_RDY Message
SPR Sink Makes Section 8.3.2.2.1.4.2
Request (Reject) 21)Request Message
22)Reject Message
Section 8.3.2.2.1.4.30
23)Request Message
SPR Sink Makes
Request (Wait) 24)Wait Message

(q). Section 8.3.2.2.1.2

From:
8.3.2.2.1.2

Reclaiming Power with GotoMin Message

This is an example of a GotoMin operation. Figure 8-8 “Successful GotoMin operation” shows the Messages as they
flow across the bus and within the devices to accomplish the GotoMin.
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Figure 8-8 “Successful GotoMin operation”

Source QFk

: Source Policy Engine | | : Protocol | | 1 PHY | | : PHY | | : Protocol | | : Sink Policy Engine

1: Send GotoMin

’W | 2: GotoMin
I 3: GotoMin + CRC
Start CRCReceiveTimer 4: GotoMin

>T1
Check MessagelD against local copy
Store copy of MessagelD

6: GoodCRC ‘ 5: GotoMin received ool
7: G00dCRC + CRC Start PSTransitionTimer

(. Reduce current

8: GoodCRC

Check and increment MessagelDCounter
Stop CRCReceiveTimer

9: GotoMin sent ‘ ‘
1

Power supply adjusted to pre-negotiated output current M

10: Send PS_RDY

’] | 11: PS_RDY
r f 12: PS_RDY + CRC

Start CRCReceiveTimer 13: PS_RDY

T
Check MessagelD against local copy
Store copy of MessagelD
15: GoodCRC 14: PS_RDY received
16: GoodCRC + CRC
17: GoodCRC Stop PSTransitionTimer
Check and increment MessagelDCounter
Stop CRCReceiveTimer

18: PS_RDY sent U

New Power level
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Table 8.36 “Steps for a GotoMin Negotiation” provides a detailed explanation of what happens at each labeled step
in Figure 8-8 “Successful GotoMin operation” above.

Table 8.36 “Steps for a GotoMin Negotiation”

1 Policy Engine tells the Protocol Layer to form a
GotoMin Message.

2 The Protocol Layer forms the GotoMin Message that
is passed to the Physical Layer.
3 Physical Layer appends CRC and sends the GotoMin Physical Layer receives the Message and compares the
Message. Starts CRCReceiveTimer. CRC it calculated with the one sent to verify the
Message.
4 Physical Layer forwards the GotoMin Message to the

Protocol Layer.

5 Protocol Layer checks the MessagelD in the incoming
Message is different from the previously stored value
and then stores a copy of the new value.

Protocol Layer informs the Policy Engine that a
GotoMin Message has been received. The Policy
starts the PSTransitionTimer and reduces its current
draw.

The Policy Engine prepares the Power supply for
transition to the new power level.

6 The Protocol Layer generates a GoodCRC Message and
passes it to its Physical Layer.
7 Physical Layer receives the Message and compares Physical Layer appends CRC and sends the Message.
the CRC it calculated with the one sent to verify the
Message.
8 Physical Layer forwards the GoodCRC Message to the

Protocol Layer. The Protocol Layer verifies and
increments the MessagelDCounter and stops the
CRCReceiveTimer.

9 The Protocol Layer informs the Policy Engine thata
GotoMin Message was successfully sent.

Power supply Adjusts its Output to the Negotiated Value

10 Policy Engine sees the power supply has settled at
the new operating condition and tells the Protocol
Layer to send a PS_RDY Message.

11 The Protocol Layer forms the PS_RDY Message.
12 Physical Layer appends CRC and sends the PS_RDY Physical Layer receives the Message and compares the
Message. Starts CRCReceiveTimer. CRC it calculated with the one sent to verify the
Message.
13 Physical Layer forwards the PS_RDY Message to the

Protocol Layer.
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14 Protocol Layer checks the MessagelD in the incoming
Message is different from the previously stored value
and then stores a copy of the new value.

Protocol Layer informs the Policy Engine that a
PS_RDY Message has been received. The Policy
Engine stops the PSTransitionTimer-.

15 The Protocol Layer generates a GoodCRC Message and
passes it to its Physical Layer.
16 Physical Layer receives the Message and compares Physical Layer appends CRC and sends the Message.
the CRC it calculated with the one sent to verify the
Message.
17 Physical Layer forwards the GoodCRC Message to the

Protocol Layer. The Protocol Layer verifies and
increments the MessagelDCounter and stops the
CRCReceiveTimer.

18 The Protocol Layer informs the Policy Engine that the
PS_RDY Message was successfully sent.

New Power Level Negotiated
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« = = »

Source QFK

: Source Policy Engine | | : Protocol | | 1 PHY | | : PHY | | : Protocol | | : Sink Policy Engine

1: Send GotoMin

’W | 2: GotoMin
I 3: GotoMin + CRC
Start CRCReceiveTimer 4: GotoMin

il
Check MessagelD against local copy
Store copy of MessagelD

6: GoodCRC ‘ 5: GotoMin received oL
7: GO0dCRC + CRC Start PSTransitionTimer

L Reduce current

8: GoodCRC

Check and increment MessagelDCounter
Stop CRCReceiveTimer

9: GotoMin sent ‘ ‘
1

Power supply adjusted to pre-negotiated output current M

10: Send PS_RDY

’] | 11: PS_RDY
Yy f 12: PS_RDY + CRC

Start CRCReceiveTimer 13: PS_RDY

T1
Check MessagelD against local copy
Store copy of MessagelD
15: GoodCRC 14: PS_RDY received
16: GoodCRC + CRC
17: GoodCRC Stop PSTransitionTimer
Check and increment MessagelDCounter
Stop CRCReceiveTimer

18: PS_RDY sent U

New Power level
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M .3”(5 ‘ ! g.] !]g
ane-thenstorasacopy-elthenevawalne:
P 1 iné he Policy Encinet]
Engi Lo PST. itionTimer.
15 e lpeloeslloee cpnepnlon s Tec 00 Tlliene e ol
it toits Phusicall _
he CRE it caleulatod with t o 1]
Message:
17 Pl lnree Lol the Zoonl 0 D ieennn Lo he
irerementethe Wonpoo oD Conn o e olons the
18 TheP 1 iné Le Policy Encine that )
PS_RDY Message-was-successfullysent:

(r). Section 8.3.3.2, Figure 8-134
From:
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Figure 8-134 “Source Port State Diagram”

Hard reset signalling received

PE_SRC_Hard_Reset_Received

Actions on entry:

Start PSHardResetTimer

Initialize and start NoResponseTimer
Power =Default (5V) or

Implicit/Explicit Contract

PD = Connected/not Connected

PSHardResetTimer
timeout

Hard Reset request from
evice Policy Manager |
EPR Mode & Request Message received

PE_SRC_Transition_to_default

Actions on entry:
Request Device Policy Manager to request power

Power source at default

Start

PE_SRC Startup

supply Hard Resets to vSafeSV via vSafe0V
Reset local HW

Request Device Policy Manager to set Port Data
Role to DFP and turn off VCONN

Actions on entry:

Reset CapsCounter

Reset Protocol Layer

Start SwapSourceStartTimer (only after Swap)

K orsv)
PD =Connected/not Connected
Request Device Pollcy Manager to turn on VCONN Protocol LayerReset! | L
Inform Protocol L complete imer timeout
PE_SRC Discovery
Power = rising/falling to default (5V)
PD =not Connected Actions on entry:

PSHardResetTimer
timeout

PE_SRC_Hard_Reset

PE_SRC_Wait_New_Capabilities

wer = Default (5V)
PD =Connected

no Explicit Contract &
(Reject message sent |
Wait message sent)

Source capability
change

(from Devi
Policy Manager)

PE_SRC_Capability_Response

Generate Hard Reset signalli
Initialize and start NoResponseTimer
Start PSHardResetTimer

Increment HardResetCounter

(SourceC

Initialize and run SourceCapability Timer

Power =Default (5V) or Implicit Contract
PD = not Connected

I resmek

et N
(not previously PD Connected® &
NoResponseTimer timeout &
HardResetCounter > nHardResetCount!)

&
CapsCounter < nCapsCount')

Cavabili iure
(without GoodCRC) &not presently PD Connected®

/ PE_SRC_Send_Capabilities

Power =Default (5V) or
Implicit/Explicit Contract
PD = Connected/not Connected

Actions on entry:

Request present source capabi
InSPR Mode Send Source_Capabilities Message

In EPR Mode Send EPR_Source_Capabilities Message

ice

Increment CapsCounter (optional)*
— | 17GoodCRC received:
o reset ounter

Explicit Contract &
Reject message sent &
Contract Invalid*

Contractis still valid

Actions on entry:

Send Reject message if request can’t be met
Send Wait message if request could be met
later from the Power Reserve and present

Request can’t be met |
Request metlater
from Power Reserve

« initialize and run SenderResponseTimer

K Power = Default (5V) or Implicit/Explicit Contract

PD = Connected/not Connected

s from Device Policy Manager

T
In SPR Mode Request Message received |
In EPR Mode EPR_Request Message received

PE_SRC_Disabled

Actions on entry:
Disable Power Delivery

Power = Default (5V)
PD =not Connected

notpreviously PD Conn ected®&
NoResponseTimer timeout &
HardResetCounter > nHardResetCount!

previously PD Connected® &

NoResponseTimer timeout &
Ha w

esetCor

nt

> nHardResetCount

( PE_SRC_Negotiate_Capability

Get Device Policy Manager evaluation of sink request:
+ Canbe
«  Can'tbemet

Power =Default (5V) or Implicit/
Explicit Contract

PD = Connected

Explicit Contract
(Reject message sent &
Contractstill valid) |

Wait message sent

Could be met later from Power Reserve

Ifthe sink request for Operating Current or Operating Power can be
met, but the sink still requires more power (“Capability Mismatch”)

this information will be passed to Device Policy Manager

(In SPR Mode & Request Message) |
(In EPR Mode & EPR_Request Message)

Protocol Error

Power =Default (5V) or Implicit/Explicit Contract
PD =Connected

ErrorRecovery

Request can be met
h 4

/ PE_SRC_Transition_Supply

GotoMi
Device

Actions on entry:
If GotoMin send GotoMin message
Else send Accept message (wi
Request Device Policy Manager to trans

Send PS_RDY message

in request from Power = transition
licy Manager PD =Connected

erResponse)
n Power Supply

T
Power supply ready

PE_SRC_Ready

(In SPR Mode & Get_Source.

Source capability change

(from Device Policy Manager) |

ap Message) |
in EPR Mode & EPR_Get_Source_Cap Message)

Actions on entry:
Notify Protocol Layer of end of AMS*

EPR Keep_Alive Message

PE_SRC_EPR Keep_Alive

EPR _Keep_Alive_Ack Sent

Actions on entry:
Send EPR_Keep_Alive_Ack Message

Initialize and run
Initialize and run Sour cePPSCommTimer'®
Initialize and run Sour ceEPRKeepAliveTimeri!

SourcePPSCommTimer timeout |
SourceEPRKeepAliveTimer timeout

Actions on exit:
Ifthe Source is initiating an AMS then notify the
Protocol Layer than the inan AMS

Power

get sink capabilities request
from Device Policy Manager!?

PD =Connected

PE_SRC_Get.Sink_Cap

will follow?

Power = Explicit Contract
PD.

IfSPR

ted send

Get_Sink Cap Message

IfEPR Mode capabilities requested send
EPR_Get Sink_Cap Message

Initialize and run SenderResponseTimer

(In EPR Mode & Get_Source_Cap Message) |

(In SPR Mode & EPR_Get_Source_Cap MessagSource capabilities

message sent

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

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.
In EPR_Get_Source_Cap Message received send EPR_Source_Capabilities Message

Actions on exit:
Pass sink capabilities/outcome to Device Policy
anager

Power =Explicit Contract
PD = Connected
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To: need to remove GotoMin from figure

Figure 8-134 “Source Port State Diagram”

Hard reset signalling received

PE_SRC_Hard_Reset_Received
Acti

Actions on entry:

Start PSHardResetTimer
Initialize and start NoResponseTimer
Power =Default (5V) or
Implicit/Explicit Contract
PD =Connected/not Connected

Reset local HW

PSHardResetTimer
timeout

PE_SRC_Transition_to_default

Request Device Policy Manager to request power
supply Hard Resets to vSafeSV via vSafe0V

Request Device Policy Manager to set Port Data
Role to DFP and turn off VCONN

Request Device Policy Manager to turn on VCONN
cor

Start

Power source at default PE_SRC_Startup

Actions on entry
Reset CapsCounter

Reset Protocol Layer

Start SwapSourceStartTimer (only after Swap)

N

5V)
PD = Connected/not Connected

Protocol LayerReset* |

Inform Protocol L:

Hard Reset request from
evice Policy Manager |
EPR Mode & Request Message received

Power = rising/falling to default (V)
PD =not Connected

PSHardResetTimer
timeout
PE_SRC_Hard_Reset

Actions on entry:

Generate Hard Reset signalling

Initialize and start NoResponseTimer
tart PSHardResetTimer

Increment HardResetCounter

mplete

PE_SRC_Discovery

-

Actions on entry:
Initialize and run SourceCapability Timer

K Power =

T ——7

efault (5V) or Implicit Contract
PD = not Connected

‘Timer ti

(nmprmously PD Connected® &
sponseTimer timeout &
HardReseroouber » nHardResetCount!)

(SourceC: &
CapsCounter < nCapanunl‘]

(without GoodCRC) &not presently PD Connected®

PE_SRC_Send_Capabilities

~

Poy

PE_SRC_Wait_New_Capabilities

ower =Default (5V) o
Implicit/Explicit Contract
PD = Connected/not Connected

In SPR Mode Send Source_Capabilities Message

Source capability
change

wer = Default (5V)

In EPR Mode Send EPR Source Capamlmcs Message
(optional)!
If GoodCRC received:

(from Device
Policy Manager)

PD =Connected

icit Contract &
ke.ecz message sent &
Contract Invalid*

no Explicit Contract &
(Reject message sent |
Wait message sent)

PE_SRC_Capability Response

o reset ounter
« initialize and run SenderResponseTimer

Power =Default (5V) or Implicit/Explicit Contract
PD = Connected/not Connected

Actions on entry:
Request present source capabilities from Device Policy Manager

PE_SRC_Disabled

able Power Delivery

Power =Default (5V)
PD =not Connected

notpreviously PD Connected®&
NoResponseTimer timeout &
HardResetCounter > nHardResetCount!

previously PD Connected® &

NoResponseTimer timeout &
Ha

esetCount

> nHardResetCount

PE_SRC_Negotiate_Capability

Request can’t be met |
Request metlater

T
In SPR Mode Request Message received |

Actions on entry:

Send Reject message if request can’t be met
Send Wait message if request could be met
later from the Power Reserve and present
Contractis still valid

Power =Default (V) or Implicit/
Explicit Contract

PD = Connected

Explicit Contract
(Reject message sent &
Cnntraclshll valid) |

sage sent

InEPR Mode EPR Request Message received
Actions on entry:

from Power Reserve Get Device Policy Manager evaluation of sink request:

+ Canbe

+  Can'tbemet

« Could be met later from Power Reserve

this information will be passed to Device Policy Manager*

Power =Default (V) or Implicit/Explicit Contract
PD=
(In SPR Mode & Request Message) | Gonnected]

ErrorRecovery

Ifthe sink request for Operating Current or Operating Power can be
met, but the sink still requires more power (“Capability Mismatch”)

T
(In EPR Mode & EPR_Request Message) Request can be met
A 4
Protocol Error /
If GotoMin send GotoMin message
Else send my
Reguest Device Poliey Manager to transition Power Sup
Send PS_RDY message
GotoMin request from Power = transition
Device Policy Manager PD =Connected
T
Power supply ready
e— A

PE_SRC_Ready

EPR Keep_Alive Message

PE_SRC_EPR Keep_Alive

Actions on entry:
Source capability change Notify Protocol Layer of end of AMS®

EPR _Keep_Alive_Ack Sent

Actions on entry:
Send EPR_Keep_Alive_Ack Message

Power

Initialize and run
Initialize and run Sour cePPSCommTimer'®
Initialize and run Sour ceEPRKeepAliveTimeri!

(from Device Policy Manager) |
(In SPR Mode & Get_Source_Cap Message) |
in EPR Mode & EPR_Get_Source_Cap Message)

get sink capabilities request
from Device Policy Manager1?

PD =Connected

PE_SRC_Get_

ink_Cap

IfSPR

. Actions on exit:
SourcePPSComm Timer timeout |
SourceEPRKeepAliveTimer timeout Ifthe Source is initiatingan AMS then notify the
Protocol Layer than the inan AMS
will follow®

Explicit Contract

ted send

Get_Sink Cap Message

IFEPR Mode capabilities requesud send
EPR_Get Sink_C:
Initialize and run SendorResponseTimer

(In EPR Mode & Get_Source_Cap Message) |
(In SPR Mode & EPR_Get_Source_Cap MessagSource capabilities
message sent

(SPR Sink Capabilitis requested
& Sink_ Message) |
(EPR Sink Czpzbllilles requested
&EPR Sink Capabilities Message) |
SenderResponseTimer timeout

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

Powe!

Explicit Contract

Actions on exit:
Pass sink capabilities/outcome to Device Policy
Manager

Power =Explicit Contract
P

(s). Section 8.3.3.2.5 and 8.3.3.2.6
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From:
8.3.3.2.5 PE_SRC_Transition_Supply State

On entry to the PE_SRC_Transition_Supply state, the Policy Engine Shall request the Protocol Layer to either send a
GotoMin Message (if this was requested by the Device Policy Manager) or otherwise an Accept Message and inform
the Device Policy Manager that it Shall transition the power supply to the Requested power level. Note: that if the
power supply is currently operating at the requested power no change will be necessary.

8.3.3.2.6 PE_SRC_Ready State

The Policy Engine Shall transition to the PE_SRC_Transition_Supply state when:

e A GotoMin request is received from the Device Policy Manager for the Attached Device to go to minimum power.

To:
8.3.3.2.5 PE_SRC_Transition_Supply State

On entry to the PE_ SRC Transition, Supply state, the Pollcy Englne Shall request the Protocol Layer to-either send-a

e 2 ; ; wise an Accept Message and inform
the DeV1ce Pohcy Manager that it ShaII transition the power supply to the Requested power level. Note: that if the
power supply is currently operating at the requested power no change will be necessary.

8.3.3.2.6  PE_SRC_Ready State

(t). Section 8.3.3.3, Figure 8-135
From:
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Figure 8-135 “Sink Port State Diagram”

[[SmkWanCapTlmer timeout |

Hard reset signalling received

PE_SNK_Transition_to_default

Actions on entry:
Request Device Poiicy Manager to request power
sink transition to default

Reset local HW

Start
+

PE_SNK_Startup
Power Sink
at default Actions on entry:

Set Port Data Role to UFP and turn off VCONN

timeout) &

Actions on exi

ter <

)|
Hard Reset request from
Device Policy Manager |
EPR Mode & (EPR Source _Capabilites messag
with An EPR PDO in positions 1.7 |
Source_Capabilities Message not
requested by Get_Source_caps)

inform Protocal Layer Hard Reset complete

Power =
Pl

sing/falling to default (5V)
=not Connected

Hard Reset complete

PE_SNK_Hard_Reset

Actions on
Generate Hard Reset signalling
Increment HardResetCounter.

SenderResponse’

imer Timeout

PE_SNK_EPR_Keep_Alive

Power =Default (5V) or Implicit/Explicit Contract
PD =Connected/not Connected

A

SenderResponseTimer

)

Resel Protocol Layer
Power = Default (0V or 5V) or Implicit Contract
PD = Connected/not Connected

Protocol Layer Reset

PE_SNK_Discovery

Actions on entry;
wan for Veus®

Power = Default (OV or 5V) or Implicit Contract
PD = Connected/not Connected

Vaus® present®

PE_SNK_Wait_for_Capabi

Actions on entry;
mmahze and run SinkWaitCapTimer

Power = Default (5V) or Implicit Contract
PD = Connected/not Connected

T
((SPR Mode & Source_Capabilities Message) |
(EPR Mene & EPR_Source_Capabilities Message received))*

PE_SNK_Evaluate_Capability
Actions on entry.
Reset HardResetCounter to zero
d

»|| Ask Device Policy Manager to evaluate the options based on supplie

Tju

capabilities, any Power Reserve that it needs, and respond indicating
the selected capability and, Optionally, a “Capability Mismatch”.

Power = Default (5V) or Implicit/Explicit Contract
PD = Connecte

Device Policy Manager Response received

(

= icit/Explicit Contract
New power required | PD= Connected

Send Request based on Device Policy Manager response:

« Request from present capabilities

« Optionally Indicate that other capabilities would be preferred
(“Capability Mismatch”)

Initialize and run SenderResponseTimer

Power = Default (5) or Impli

imeout

Protocol Error

Time!

SinkPPSPeriodicTimer

r
T
Accept message received
A 4

PE_SNK_Transition_Sink

Action:
[\nmanze and run PSTransitionTimer ]

((SPR Mode & Source_Capabilities Message) |
(EPR Mode & EPR_Source Capabilities Message))*

Actions on exit
Request Device Policy Manager transitions sink power
supply to new power (if required)

Power = transition
PD = Connected

GotoMin message PS_RDY message
received received

( PE_SNK_Ready

no Explicit Contract &
Reject message received |
Wait message received)

PE_SNK_Select_Capability \
Actions on entry:

Explicit Contract &
(Reject message received |
Wait message received)

Actions on entry;

Initialize and run SinkRequestTimer’ (on receiving Wait)
Initialize and run Dlﬁcnverldenmy'nmer

Initialize and run the SinkPPSPeriodicTimer®

In EPR Mode Initialize and run the SmkEPRKeepAhveT\mev“

If Sink supports Fast Role Swap send Get_Sink_Cap Message’

get source capabilities request
from Device Policy Manager

(SPR Mode &
SPR Source Capabilities requested &
Source_Capabilities Message) |
EPR MODE &

EPR Source Capabil

s requested &
EPR_Source Capab Mess

sage)

f PE_SNK_Get_Source_Cap

Actions on entry:
IFSPR Mode capabilities requested send
Get_Source_Cap Message

IFEPR Mode capabilities requested send
EPR_Get_Source_Cap Mes:

tions on exit

Timeout

Actions on entry:
Send EPR_KeepAlive Message

EPR_KeepAlive_Ack Message

if the Sink is initiating an AMS then notify the Protocol Layer that the first Message
in the AMS will follow.

sage
Initialize and run SenderResponseTimer

Actions on exit:

to Device

(EPR Mode &

Initialize and run

Timer

Power = Explicit Contract
Coi

Power = Explicit Contract
PD = Connected

Get_Sink_Cap Message |

EPR_Get_Sink_Cap Message Sink capabilities

message sent

PE_SNK_Give_Sink_Cap

SPR Source Capabilities requested &

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

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
D = Connected

Policy Manager

Power = Explicit Contract
PD = Connected
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To: need to remove GotoMin from figure

Figure 8-135 “Sink Port State Diagram”

Hard reset signalling received

Start
+

PE_SNK_Transition_to_default

Actions on entry
Request Device Policy Manager to request power
sink transition to default

Reset local HW

Set Por Data Role to UFP and trn off Vo

PE_SNK_Startup

Power Sink
at default

A
[ Reset Protocol Layer

[(SmkWanCapTlmcr timeout |
timeout) &
ter < )|
Hard Reset request from
Device Policy Manager |
EPR Mode & (EPR Source _Capabilites messagh
with An EPR PDO in positions 1.7 |
Source_Capabilities Message not
requested by Get_Source_caps) Hard Resell complete

Power = Default OV or 5V) or Implicit Contract
PD = Connected/not Connected

)

Actions on ex
Inform Protocl Layer Hard Reset complete

Protocol Layer Reset

Power

ing/falling to default (5v)
PD =not Connected

PE_SNK_Discovery

Actions on entry
Wait for Vays®

PE_SNK_Hard_Reset

> Power = Default (0V or 5V) or Implicit Contract

ions on entr PD = Connected/not Connected

Generale Hard Reset signalling
Increment Har dResetCounter.

Qer =Default (5V) or Implicit/Explicit Contract

Vaus® present®

PD = Connected/not Connected ) "
PE_SNK_Wait_for_Capabilities

3 ctions on entry:
Initialize and run SinkWaitCapTimer

SenderResponseTimer Power = Default (5V) or Implicit Contract

PD = Connected/not Connected

VTL’

T
((SPR Mode & Source_Capabilities Message)
(EPR Mode & EPR_Source_Capabilities Message received))*

PE_SNK_Evaluate_Capability
Actions on entry.
Reset HardResetCounter 1o zero

»{ | Ask Device Policy Manager to evaluate the options based on supplied
capabilities, any Power Reserve that it needs, and respond indicating
the selected capability and, Optionally, a “Capability Mismatch”.

Power = Default (5V) or Implicit/Explicit Contract
= Connecte

Device Policy Manager Response received no Explicit Contract &
4 (Reject message received |

"™, Wait message received

PE_SNK_Select_Capability \ e )

Actions on entry:

SenderResponseTimer Timeout Send Request based on Device Policy Manager response:

« Request from present capabilities

« Optionally Indicate that other capabilities would be preferred
(“Capability Mismatch”)

Initialize and run SenderResponseTimer
(SPR Mode &
Power = Default (5V) of ImpIiCH/EXplicit Contract 5
New power required | \ ;D l Conn‘:ecleﬂ Pl ) SPR Source Capabilities requested &

Timer T Explicit Contract & Source_Capabilities Message) |
Accept message received (Reject message received | (EPR MODE &
sinkPPSPeriodicTimer v Wait message received) EPR Source Capabilities requested &
Timeout EPR_Source_Capabilities Message)

PE_SNK_Transition_Sink
Protocol Error

[\nmanze and run PSTransitionTimer ]

Actions on exi
Request Device Policy Manager transitions sink power
supply to new power (if required)

er = transition
ected

PS_RDY message

GotoMin message
received received

( e P SNK_Ready ( PE_SNK_Get_Source_Cap

Actions on entry: Actions on entry:

Initialize and run SinkReques Timer’ (on receiving Wait) IFSPR Mode capabilities requested send
Initialize and run Dlscuverldenl\lyTlme

((SPR Mode & Source_Capabilities Message) | | | nitialize and run the SinkPPSPeriodicTimer® get source capabilities request Get.Source_Cap Message

(EPR Mode & EPR_Source Capabilities Message)) In EPR Mode Initialize and run the SinkEPRK eepAliveTimer® from Device Policy Manager
L |if Sink supports Fast Role Swap send Get_Sink_Cap Message’

g
IFEPR Mode czpabllmes requzsled send
EPR_Get_Source_Cap M

Initialize and run SenderRespunseTlmer

PE_SNK_EPR_Keep_Alive

Timeout tions on exit Actions on exit:
If the Sink is initiating an AMS then notify the Protocol Layer that the first Message Pass S iliti to Device
Send EPR_KeepAlive Message EPR_KeepAlive_Ack Message [n the AMS wil follow R Mode & Policy Manager
Initialize and run Timer SPR Source Capabilities requested & Power =Explicit Contract
Source_Capabilities Message \ PD =Connected
Power = Explicit Contract ceived) |
Co (SPR MODE &
Get_Sink_Cap Message | sink capailities EPR Source Capabilities requested &
EPR_Get_Sink_Cap Message message sent EPR _Source_Capabilities Message
received) |

SenderResponseTimer timeout

PE_SNK_Give_Sink_Cap

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

Connected

(u). Section 8.3.3.3.7
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From:
8.3.3.3.7 PE_SNK_Ready State

The Policy Engine Shall transition to the PE_SNK_Transition_Sink state when:

o A GotoMin Message is received.

To:

(v). Appendix B
From:
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B. PD Message Sequence Examples

The following examples are intended to show how the Device Policy Manager might operate and the sequence of
Power Delivery messaging which will result. The aim of this section is to inform implementer’s how some of the
mechanisms detailed in this specification might be applied; it does not contain any Normative requirements.

All ports are assumed to be Enhanced SuperSpeed capable, with a default operating Voltage of 5V and a unit load of
150mA. This 0.75W is assumed to be enough power to enable an externally powered device to maintain
communication over USB and is enough to allow such a device to enumerate but not operate until more power is
negotiated.

Although the Hubs in these illustrations support Power Delivery on both their UFPs and DFPs this is only one
possible Hub implementation.

HDDs are assumed to spin up immediately after they are Attached. This follows the typical operation of current
systems.

Ideal power transmission is assumed so that there are no power losses through a device; in practice these would
need to be taken into account when requesting power.

B.1 External power is supplied downstream

Figure B-1 “External Power supplied downstream”

Laptop

Display 1

Display 2
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Configuration:

1. Laptop with an AC supply. AC supply provides sufficient power to charge the laptop and, in addition, to provide
up to 60W downstream via its Enhanced SuperSpeed Port. According to the Source Power Rules described in
Section 10.2 “Source Power Rules” this means that the Port has a PD Power of 60W and so can supply: 5V@3A,
9V@3A, 15V@3A and 20V@3A.

2. Display 1 requires 30W to display and therefore a PD Power of 60W to operate itself plus Display 2 connected
downstream. Display 1 initially uses 15V@2A to operate itself, since this also allows operation with a Source of
30W PD Power. On connection of Display 2, Display 1 will move to operation at 20V@3A to allow operation of
the additional 30W ganged display. According to the Sink Power Rules described in Section 10.3 “Sink Power
Rules” this means that Display 1 requires a Source with a PD Power of 60W to fully operate. Display 1 contains a
Hub allowing Display 2 to be connected to Display 1.

3. Display 2 requires 30W operate itself and does not support an additional display connected downstream.
Display 1 uses 15V@2A to operate itself from a Source of 30W PD Power.

4. In USB suspend Display 1 and Display 2 will power down but can maintain USB connection using the PD power
provided.

Table B-1 External power is supplied downstream

Step Display 1 Display 2 Device Policy Manager

Display 1
1 Connected to wall Detached Detached 0
supply
2 Display 1 Attached, Attached, drawing Detached 0.75
Veus powered. 5V@150maA.
3 Set of Source Source Capabilities Detached Laptop determines its Source 0.75
Capabilities sent received Capabilities based on its
including: 5V@3A needs and the presence of a
(15W), 9V@3A wall supply.
(27W),
15V@3A(45W) and
20V@3A (60W).
The Unconstrained
Power and USB
suspend bits are set.
4 Request received Requests 15V@2A Detached Display 1 knows it needs 0.75
(30W) from laptop 20v@1.5A (30W) for its own
operation, evaluates the
supplied capabilities and
determines that this is
available.
5 Sends Accept Accept received Detached Waiting for PS_RDY before 0.75
drawing additional power.
6 Sends PS_RDY PS_RDY received. Detached Laptop evaluates the request, 30
Starts drawing finds that it can meet this
15V@2A. Display 1 and so sends an accept.
turns on and starts
operating.
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Display 2
7 Powering Display 1 Detects Attach Attached, no Vsus 30
8 Request received Display 1 requests Attached, no Vgus Display 1 detects Attach and 30
20V@1.73A (34.6W) requests additional 4.5W of
from Laptop. power for [USB 3.2] Port.
9 Sends Accept Accept received. Attached, no Vsus 34.6
10 Sends PS_RDY PS_RDY received Attached, no Vgus
11 Powers Vgus Attached, drawing 34.6
5V@150maA.
12 Sends out Source Source Capabilities Display 1 has 4.5W to 34.6
Capabilities received allocate to Display 1. This is
including: 5V@0.9A offered as a standard [USB
to Display 2. The 3.2] Port.
Unconstrained Power
and USB suspend bits
are set.
13 Request received Display 2 requests Display 2 decides it can 34.6
S5V@0.15A but manage to run its USB/PD
indicates a function with 1-unit load but
Capability needs more power to
Mismatch. Display function as a display.
2 remains off.
14 Sends Accept Accept received 34.6
15 Sends PS_RDY PS_RDY received Display 2 indicates a 34.6
capability mismatch to the
user.
16 Get Sink Capabilities Get Sink Display 1 needs to assess the 34.6
sent Capabilities capability mismatch by first
received determining what Display 2
actually needs.
17 Sink Capabilities Display 2 returns 34.6
received Sink Capabilities
indicating
operation at
15V@2A.
18 Request received Display 1 requests Display1 now knows what 34.6
20V@3A (60W) from Display 2 needs and requests
Laptop. the additional power from
the laptop.
19 Sends Accept Accept received. 34.6
20 Sends PS_RDY PS_RDY received An additional 30W is now 60
available to Display 1 to offer
to Display 2.
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21 Sends out Source Source Capabilities Now that Display 1 can 60
Capabilities received power Display 2 correctly
including: 5V@0.9A this power is offered by

and 20V@1.5A to Display 1 via a new
Display 2. The capabilities Message.

Unconstrained Power

and USB suspend bits

are set.
22 Request received Display 2 requests 60
15V@2A.
23 Sends Accept Accept received Display 1 determines that 60
the request by Display 2 is
within the offered
capabilities, so the request is
accepted.
24 Sends PS_RDY. PS_RDY received. Display 2 now has the power 60
Drawing 20V@3A Starts drawing it needs and can start
from laptop. 15V@2A, turns on working.
and starts
operating.
USB Suspend
25 Laptop OS goes into Display 1 turns off Display 2 turns off = No changes in Contract. This 60
suspend (S3), Vsus but draws 50mW, but draws 25mW is a power reduction purely
remains on, but USB 25mW to maintain to maintain based on the USB state.
bus is also PDUSB Hub USB/PD functions.
suspended. functions. The
additional 25mW is
used to supply the
Port used by Display
2.
26 Laptop OS wakes up. Display 1 turns on Display 2 turns on No changes in PD Contract. 60
USB is woken up. and returns to and returns to This purely relates to USB
drawing 20V@3A. drawing 15V@2A. bus state.
USB Power Delivery ECN Form 20231101
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B.2 External power is supplied upstream

Figure B-2 External Power supplied upstream

Tablet

Display 1

Display 2

Configuration:

1. Tablet with no AC supply. Tablet is a USB host and can use 5V@0.2A (1W) during normal operation and up to
5V@2.4A (12W) in order to charge.

2. Display 1 requires 30W to operate and therefore a PD Power of 42W to operate itself and charge the tablet.
Display 1 uses 15V@Z2A to operate itself, since this allows operation with a Source of 30W PD Power and then
moves to operation at 20V@2.1A to allow charging of the laptop. According to the Sink Power Rules described in
Section 10.3 “Sink Power Rules” this means that the Display 1 requires a Source with a PD Power of 42W to fully
operate.

3. Display 2 has an AC supply connected. AC supply provides sufficient power to power Display 2 and, in addition,
to provide up to 60W PD Power upstream.

Table 10.2 External power is supplied upstream

Tablet Display 1 Display 2 Device Policy Manager Power (W)

Display 1 - Dead Battery

1 Detached Detached Connected to the 0
wall supply.
2 Attached to Display 2 = Display 1 Attached 0
3 USB Type-C® Power USB Type-C® 0
drawn 5V@1.5A Power Advertised
5V@1.5A
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4 Attached to Display 2, Providing 1-unit 7.5
drawing 5V@1.5A load to Display 1.
(7.5W)
5 Source Capabilities Display2 sends out = Based on the capabilities of the 7.5
received a set of wall supply and its own needs
capabilities Display 2 calculates what it can
including: 5V@3A offer upstream.
(15W),9V@3A
(27W), 15V@3A
(45W) and
20V@3A (60W).
The
Unconstrained
Power and USB
suspend bits are
set.
6 Display 1 requests Request received Display 1 knows it needs 30W 7.5
15V@2A (30W) from to operate so it requests this
Display 2. amount.
7 Accept received Sends Accept Display 2 accepts the offer 7.5
since it is within its
capabilities.
8 PS_RDY received. Sends PS_RDY Display 2 indicates its power 30
Display 1 starts supply is ready to offer the
drawing power and power.
turns on.
Tablet - Power Role Swap
9 Tablet is Attached to Attached, Vius 30
Display 1. powered.
10  Tabletsends outaset Capabilities received 30
of capabilities
including: 5V@0.5A
(2.5W). The
Unconstrained
Power bit cleared,
and USB suspend bit
set.
11 Request received Display 1 requests Display 1 has external power 30
S5V@OA from the providing everything it needs
Tablet. The so it does not request any
Unconstrained Power more.
and Dual-Role Power
bits are set.
12 Sends Accept Accept received. No power has been requested 30
from the Tablet, so the tablet
has no reason to Reject this.
13 Sends PS_RDY PS_RDY received. Table completes the Explicit 30
Contract by sending PS_RDY.
USB Power Delivery ECN Form 20231101
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14 Get Sink Capabilities Sends Get Sink Display 1 has access to an 30
received. Capabilities external supply so it needs to
check whether the Tablet
upstream, which has no
external supply, could use
some power. Display 1 also
knows that there is excess
capacity, based on the last
capabilities it received, which
it is not currently using from
Display 2.
15 The Tablet returns Sink Capabilities 30
Sink Capabilities received
indicating that itis a
Dual-Role and that it
can use 5V@0.2A
(1W) as a Sink.
16 Display 1 requests Request received 30
15V@2.1A (31.5W)
from Display 2.
17 Accept received Sends Accept Request is within the available 30
power so Display 2 sends an
accept.
18 PS_RDY received Sends PS_RDY Display 2 indicates that the 31.5
power supply is ready to
supply the power.
19 PR_Swap received Requests PR_Swap Display 1 now offers to 31.5
from Tablet. provide power to the Tablet by
initiating a Power Role Swap.
20 Accept sent. Tablet Accept received. Tablet is happy to accept a 31.5
turns off its Veus Power Role Swap from any
supply. device offering it power.
21 Send PS_RDY PS_RDY received. Tablet indicates that its supply 31.5
Display 1 turns on its has been turned off.
Vaus supply
22 PS_RDY received. PS_RDY sent. Display 1 indicates that its 31.5
power supply is ready, so the
Tablet starts drawing power.
23 Source Capabilities Display 1 sends out a 31.5

received

set of capabilities to
the Tablet including:
5V@0.48A (2.4W),

12V@0.2A (2.4W) and

20V@0.12 (2.4W).
The Unconstrained
Power and USB
suspend bits are set.

USB Power Delivery
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24 The Tablet requests Request received. Tablet can now request the 315
12V@0.2A. power it needs.
25 Accept received Accept sent Power is within the 315
capabilities of Display 1, so it
accepts the request.
26 PS_RDY received. PS_RDY sent Display 1 indicates that its 315
The Tablet starts power supply is ready, so the
drawing 12V@0.2A. tablet starts drawing the
power.
Tablet - Charge
27 Tablet requests Request received. Tablet needs to charge but the 315
12V@0.2A (2.4W) power offered is not sufficient.
from Display 1. The Since Display 1 claims to have
Tablet needs to an external supply, the Tablet
charge and so sets will try to get more power
the Capability using the Capability Mismatch
Mismatch bit and the Flag.
No USB Suspend bit.
28 Accept received Accept sent A Valid request has been made 31.5
so Display 1 accepts the
request.
29 PS_RDY received PS_RDY received Tablet indicates a capability 31.5
mismatch to the user.
30 Get Sink Capabilities Get Sink Capabilities Due to the Capability 315
received. sent Mismatch Flag Display 1
requests Sink Capabilities from
the Tablet?
31 The Tablet returns Sink Capabilities 31.5
Sink capabilities received
containing:
5V@2.4A (12W).
The Unconstrained
Power bit is cleared.
32 Display 1 requests Request received Since the Tablet requires an 315

15V@2.8A (42W)
from Display 2. The
No Suspend Bit is set
to reflect the request

additional 12W of power and
Display 1 knows that this is
available from Display 2 based
on the last Capabilities

from the Tablet. received so it requests it. In
addition, the Request from the
Tablet indicated that it wanted
No Suspend so this is reflected
upwards.
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33

Accept received

Sends Accept

Display 2 has 42W available
and so accepts the request.

42

34

PS_RDY received

Sends PS_RDY

Display 2 completes the
Explicit Contract but at this
point has not accepted that
power can be drawn during

suspend.

42

35

Source Capabilities
received

Display2 sends out
a new set of
capabilities

including: 5V@3A

(15W), 9V@3A
(27W), 15V@3A
(45W) and
20V@3A (60W).
The
Unconstrained
Power and USB
suspend bits is
now set to zero.

Based on the capabilities of the
wall supply and its own needs
Display 2 calculates what it can
offer upstream. It decides that
it can continue to supply the
power even during USB
suspend and so resets the USB
suspend bit.

42

36

Display 1 requests
15V@2.8A (42W)
from Display 2. The
No Suspend Bit is set
to reflect the request
from the Tablet.

Request received

Display 1 repeats its request
since a new set of Capabilities
have been sent out.

42

37

Accept received

Sends Accept

Display 2 has 42W available,
even during suspend, and so
accepts the request.

42

38

PS_RDY received

Sends PS_RDY

Display 2 completes the
Explicit Contract.

39

Capabilities received

USB Power Delivery

Display 1 sends out a
set of capabilities to
the Tablet including:
5V@2.4A (12W). The
Unconstrained Power
bit is set, and USB

suspend bit is cleared.

ECN Form 20231101

Display 1 now has the
additional power available and
so offers this to the Tablet.
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40 Tablet requests Request received. Tablet is being offered the 42
5V@2.4A (12W) power it needs to charge and
from Display 1. so the Tablet requests this
from Display 1.
41 Accept received Sends Accept Request is within the available 42
Display 1’s available power
and so it accepts the request.
42 PS_RDY received. Sends PS_RDY Display 1 indicates its supply is 42
Tablet starts drawing ready to supply power.
5V@2.4A (12W)
Display 1 and starts
to charge.

USB Power Delivery

ECN Form 20231101
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B.3 Giving back power

Figure B-3 “Giving Back Power”

Laptop
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Configuration:

1. Laptop with an AC supply. AC supply provides sufficient power to charge the laptop and, in addition, to provide
up to 60W PD Power downstream.
2. A Hub with 4 downstream ports which initially provides 1-unit load (150mA) per Port plus 1-unit load for its

internal functions.

3. Two Hard Disk Drives both of which require 5V@2A (10W) to spin up and 5V@1A (5W) while being accessed.
4. A phone which uses 5V@2A (10W) to charge and can give back all of this power when requested.
Table 10.3 Giving back power.

Peripherals

Device Policy Manager Hub Power

W)

Connect Hub

1 Connected to wall Detached Detached Default
supply
2 Hub is Attached Attached, Vsus Default
powered
3 Laptop sends outa = Source Capabilities Laptop sends out details of Default
set of capabilities received all available power via
including: 5V@3A external supply
(15W), 12V@3A
(36W), and
20V@3A (60W).
The
Unconstrained
Power and USB
suspend bits are
set.
4 The Hub requests Request received Hub needs 1-unit load for its Default
5V@0.15A. Thisis own operation and so
the power for the requests this amount.
Hubs internal
operation.
5 Send Accept Accept received Laptop evaluates request 0.75
and it is within its available
power.
6 Send PS_RDY PS_RDY received. Laptop indicates that its 0.75
Starts to draw power supply is ready.
5V@0.15A
Connect Hard Disk Drive 1
7 Attached detected. Hard Disk Drive 1 0.75
is Attached to one
of the downstream
ports of the Hub.
8 Request received The Hub requests Hub needs 0.75W for its 0.75

USB Power Delivery

5V@0.3A (1.5W)
from the Laptop.

ECN Form 20231101

own operation plus 0.75W
for USB communication on
one Port.
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9 Accept sent Accept received Request is within available 1.5
power, so the laptop accepts.
10 PS_RDY sent PS_RDY received Laptop indicates that its 1.5
power supply is ready
11 Hub turns on Vsus Source 1.5
and sends out a set Capabilities
of capabilities to received
Hard Disk Drive 1
including:
5V@0.15A. The
Unconstrained
Power and USB
suspend bits are set.
12 Request received Hard Disk Drive 1 Hard Disk Drive 1 only 1.5
requests needs 1-unit load when not
5V@0.15A from operating so requests this.
the Hub.
13 Accept sent Accept received Request is within available 1.5
power, so the Hub accepts.
14 PS_RDY sent PS_RDY received. Laptop indicates its power 1.5
The Hard Disk supply is ready and the Hard
Drive starts Disk Drive starts drawing
drawing 1-unit power.
load 5V@0.15A.
Hard Disk Drive 1 spin up
15 Request received Hard Disk Drive 1 Hard Disk Drive 1 needs 1.5
requests 20V@0.5A to spin up but
5V@0.15A from this is not available so it re-
the Hub but sets = requests the available power
the Capability flagging a capability
Mismatch bit. mismatch.
16 Accept sent Accept received Request is within available 1.5
power, so the Hub accepts.
17 PS_RDY sent PS_RDY received Hard Disk Drive 1 indicates 1.5
a capability mismatch to the
user.
18 The Hub requests Get Sink Due to the Capability 1.5
the Sink Capabilities Mismatch the Hub needs to
Capabilities from received determine what Hard Disk
Hard Disk Drive 1. Drive 1 actually needs
19 Sink Capabilities Hard Disk Drive 1 1.5
received returns
capabilities
indicating that it
requires 5V@2A.
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20 Request received The Hub requests The Hub evaluates that it 1.5
5V@2.2A (11W) now needs 0.75W for the
from the Laptop. Hub and 10W for Hard Disk
Drive 1.
21 Accept sent Accept received Power request from the Hub 11
is within the Laptop's
capabilities so the Laptop
accepts the request.
22 PS_RDY sent PS_RDY received Laptop completes the 11
Explicit Contract.
23 Hub sends out a set Source Hub now offers Hard Disk 11
of capabilities to Capabilities Drive 1 what it needs.
Hard Disk Drive 1 received
including: 5SV@2A.
The Unconstrained
Power and USB
suspend bits are set.
24 Request received Hard Disk Drive 1 Hard Disk Drive 1 is 11
requests SV@2A operating at its maximum
operating current current to spin up so sets
and indicates operating current =
5V@2A maximum maximum current.
current.
25 Accept sent Accept received Request is within the Hubs 11
capabilities, so it accepts.
26 PS_RDY sent PS_RDY received. Hub indicates its power 11
Hard Disk Drive 1 = supply is ready, so Hard Disk
starts to draw Drive 1 starts to draw
5V@2A and spins power.
up.
27 Request received Once spun up Hard Disk Drive 1 is 11
Hard Disk Drive 1 = operating at a lower current
requests 5SV@1A So sets operating current <
operating current maximum current.
and 5V@2A
maximum current.
28 Accept sent Accept received The Hub will maintain a 11
Power Reserve of 5SV@1A
(5W) for Hard Disk Drive 1
in addition to the 5V@1A
(5W) it is currently using.
29 PS_RDY sent PS_RDY received Hub completes the Explicit 11

Contract.

Hard Disk Drive 2 spin up

USB Power Delivery

ECN Form 20231101
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30 Attach detected Hard Disk Drive 2 11
is Attached to one
of the downstream
ports of the Hub.
31 Request received The Hub requests The Hub needs 0.75W for 11
5V@2.3A (11.5W) itself, 0.75W for USB
from the Laptop. communication on one Port,
5W for Hard Disk Drive 1
operation and 5W for the
Power Reserve.
32 Accept sent Accept received Power request from the Hub 11
is within the Laptop's
capabilities so it accepts the
request.
33 PS_RDY sent PS_RDY received Laptop indicates its power 11.5
supply is ready.
34 Hub sends out a set Source Hub offers Hard Disk Drive 2 11.5
of capabilities to Capabilities enough power to enumerate.
Hard Disk Drive 2 received by Hard
including: Disk Drive 2
5V@0.15A. The
Unconstrained
Power and USB
suspend bits are set.
35 Request received Hard Disk Drive 2 11.5
requests
5V@0.15A from
the Hub.
36 Acceptsentto Hard = Acceptreceived by = Request is within available 11.5
Disk Drive 2 Hard Disk Drive 2 capabilities, so the Hub
accepts
37 PS_RDY sent to PS_RDY received. Hard Disk Drive 2 takes the 11.5
Hard Disk Drive 2. Hard Disk Drive 2 power that it needs
starts drawing
S5V@0.15A.
Phone charge
38 Attach detected The phone is 11.5
Attached to one of
the downstream
ports of the Hub.
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39 Request received The Hub Requests The Hub needs 0.75W for 11.5
5V@2.5A (12.5W) itself, 1.5W for USB
from the Laptop. communications on two
ports (Hard Disk Drive 1 and
the Phone), 5W for Hard
Disk Drive 1 operation and
5W for the Power Reserve.
40 Accept sent Accept received Request is within available 12.5
capabilities, so the Laptop
accepts
41 PS_RDY sent PS_RDY received Laptop indicates that its 12.5
power supply is ready.
42 The Hub powers Source The Hub offers the Phone 1- 12.5
Vsus and sends out a Capabilities unit load to enumerate.
set of capabilities to received by the
the Phone Phone
including:
5V@0.15A. The
Unconstrained
Power and USB
suspend bits are set.
43 Request received The Phone The Phone would like to 12.5
from the Phone requests charge and so indicates this
5V@0.15A from fact through the Capability
the Hub but sets Mismatch bit.
the Capability
Mismatch bit.
44 Accept sent Accept received Request is within available 12.5
capabilities, so the Hub
accepts
45 PS_RDY sent PS_RDY received Hub indicates that its power 12.5
supply is ready
46 The Hub requests Get Sink Due to the Capability 12.5
the Sink Capabilities Mismatch the Hub needs to
Capabilities from received by the determine what the Phone
the phone. Phone actually needs
47 Sink Capabilities The Phone returns Phone returns the 12.5
received from the capabilities Capabilities it needs to
Phone indicating that it charge
requires 5V@2A.
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48

Request received The Hub Requests The Hub needs 0.75W for 12.5
IV@2.4A (21.6W) itself, 0.75W for Hard Disk
from the Laptop. Drive 2, 10W for the phone,
5W for Hard Disk Drive 1
operation and 5W for the
Power Reserve.
49 Accept sent Accept received Request is within available 12.5
capabilities, so the Laptop
accepts
50 PS_RDY sent PS_RDY received Laptop indicates that its 21.6
power supply is ready.
51 The Hub sends out a Source The Hub now has the power 21.6
set of capabilities to Capabilities that the Phone needs and so
the Phone received by the sends out a new set of
including: 5SV@2A. Phone Capabilities.
The Unconstrained
Power and USB
suspend bits are set.
52 Request received The Phone The Phone requests the 21.6
from the Phone requests 5V@2A power it needs to charge. It
from the Hub and asks for the USB Suspend
sets the No USB requirement to be removed.
Suspend bit since
it needs to charge
constantly. It sets
the GiveBack flag
and sets the
Minimum
Operating Current
to SV@OA.
53 Accept sent to the Accept received by 21.6
Phone the Phone
54 PS_RDY sent to the PS_RDY received 21.6
phone. by the phone.
Phone starts to
charge 5V@2A but
has to follow USB
Suspend rules
55 Request received The Hub Requests The Hub needs 0.75W for 21.6

USB Power Delivery

IV@1.9A (17.1W)
from the Laptop but
sets the No USB
Suspend bit.

ECN Form 20231101

itself, 0.75W for Hard Disk
Drive 2, 10W for the phone
(includes the Power Reserve
of 5W), and 5W for Hard
Disk Drive 1 operation. It
requests for USB Suspend
rule to be removed.
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56 Accept sent Accept received Request is within available 21.6
capabilities, so the Laptop
accepts. Note that the
request for No Suspend has
not been acted on by the
Laptop. USB Suspend rules
apply until the Laptop sends
out new Source Capabilities
with the USB Suspend bit
cleared.
57 PS_RDY sent PS_RDY received Laptop indicates that its 171
power supply is ready.
Hard Disk Drive 2 spin up
58 Request received Hard Disk Drive 2 Hard Disk Drive 2 needs 171
from Hard Disk requests more power to spin up and
Drive 2 5V@0.15A from so indicates a Capability
the Hub but sets Mismatch
the Capability
Mismatch bit.
59 Accept sent Accept received The request is within its 17.1
capabilities, so the Hub
accepts.
60 PS_RDY sent PS_RDY received The Hub indicates that its 17.1
power supply is ready.
61 The Hub requests Get Sink Due to the Capability 17.1
the Sink Capabilities Mismatch the Hub has to
Capabilities from received by Hard determine what Hard Disk
Hard Disk Drive 2. Disk Drive 2 Drive 2 needs
62 Sink Capabilities Hard Disk Drive 2 171
received returns
capabilities
indicating that it
requires
20V@0.5A
maximum current.
63 The Hub instructs Goto Min received Hub assesses that there is 17.1
the Phone to Goto by the Phone additional power available
Minimum from the Phone and so tells
operation. it to Goto Min. In this case it
is reallocating the Phone’s
Charging power as the
Power Reserve for the Hard
Disk Drives.
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64 The Phone drops 171
to zero current
draw.
65 PD_RDY sent PS_RDY received. = Hub indicates that its power 171
supply has changed to the
new level.
66 Request received The Hub Requests The Hub has an additional 17.1
IV@2.4A (21.6W) 10W from the Phone but
from the Laptop needs 5W more to maintain
its Power Reserve. The Hub
needs 0.75W for itself, 10W
for Hard Disk Drive 2, 5W
for the Power Reserve, 5W
for Hard Disk Drive 1
operation.
67 Accept sent Accept received Request is within available 17.1
capabilities, so the Laptop
accepts.
68 PS_RDY sent PS_RDY received Laptop indicates that its 21.6
power supply is ready.
69 Hub sends out a set Source The Hub now has the power 21.6
of capabilities to Capabilities that Hard Disk Drive 2
Hard Disk Drive 2 received by Hard needs, so it sends out new
including: 5V@0.5A Disk Drive 2 Capabilities.
and 20V@0.5A. The
Unconstrained
Power and USB
suspend bits are set.
70 Request received Hard Disk Drive 2 Hard Disk Drive 2 requests 21.6
from Hard Disk requests what it needs to spin up.
Drive 2 20V@0.5A
operating current
and 20V@0.5A.
71 Accept sent to Hard =~ Accept received by The Hub assesses that the 21.6
Disk Drive 2 Hard Disk Drive 2 request is within its
Capabilities, so it accepts.
72 PS_RDY sent. PS_RDY sent. 21.6
Hard Disk Drive 2
starts to draw
20V@0.5A and
spins up.
73 Request received Once spun up Hard Disk Drive 2 no longer 21.6

from Hard Disk
Drive 2

Hard Disk Drive 2
requests
20V@0.25A
operating current
and 20V@0.5A
maximum current.

needs the additional power,
so it gives back what it does
not need.

USB Power Delivery

ECN Form 20231101
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74 Accept sent to Hard | Accept received by The Hub assesses that the 21.6
Disk Drive 2 Hard Disk Drive 2 request is within its
Capabilities, so it accepts.
75 PS_RDY sent to PS_RDY received The Hub indicates that its 21.6
Hard Disk Drive 2. | by Hard Disk Drive power supply is ready.
2.
76 The Hub sends out a Source The Hub now has the power 21.6
set of capabilities to Capabilities available to charge the
the Phone received by the phone, so it sends out new
including: 5V@2A. Phone Capabilities
The Unconstrained
Power bit is set, and
the USB suspend bit
is set.
77 Request received The Phone The Phone requests the 21.6
from the Phone requests S5SV@2A power it needs to charge. It
operating current asks for the USB Suspend
from the Huband = requirement to be removed.
sets the No USB
Suspend bit since
it needs to charge
constantly. It sets
the GiveBack flag
and sets the
Minimum
Operating Current
to SV@OA.
78 Accept sent to the Accept received by The Hub assesses that the 21.6
Phone the Phone request is within its
Capabilities, so it accepts
but maintains USB Suspend
rules.
79 PS_RDY sent to the PS_RDY received The Hub has allocated 21.6

Phone.

by the Phone. The
phone starts to
draw 5V@2A but
has to follow USB
Suspend.

0.75W for itself, 5W for Hard
Disk Drive 2, 10W for the
Phone (including 5W for the
Power Reserve), and 5W for
Hard Disk Drive 1 operation.

To: [Deprecate Appendix B]

USB Power Delivery

ECN Form 20231101
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B. PD Message Sequence Examples

This appendix has been Deprecated.

Laptop

Display 1

Display 2

USB Power Delivery ECN Form 20231101 Page: 67
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Display—2
Peepine Dinp b L Dootooiditael Adbbachod et 390
8 Requestreceived B Adbbachod et B 30
9 Sends-Accept Acceptreceived: Attached, no-Vyuy 346
10 Sends PS_RDY PS_RDY received Attached,no-Vius
LAt B0
Capabiliti ved 1 Displav 1_This
Lroeoneadnod Do
ahd-USB-suspend-bits
are-set:
R Feeeeebeeon M TICE DT
i funeti th L-unitload )
Canabili \
LoD
14 Sends-Aceept Acceplreceived 346
bili . ) |
user
B Canabiliti bili . b by fi
ved : 7 hat Disnlay 2
actuatly-needs:
ved Sink Capabiliti
indicati
operation-at
15V@2A:
DAL DA LEDIAD ey Display- 2 needs-andrequests
e
Jable to Displav 5,
Lol
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i . %
Source Cap “E;mm Now that Display 1-can

2% - Sends-outSouree
Canabilit Display.2 |
includine: 5V@0.9/ hi ‘s offored
1 20V@1.5 Displaydvi
Displav.2_ T} bilitios M :
HYreonstratned-Power
ard-USBsuspend-bits
are-set
22 Reguestreceived B e 60
I5V@2A
! by Displav-2.i
s thin the offered
bilities. 56t} .
semesled
24 SendsPS RDY PS_RDY ved. .
D 20V@3A s Lrawi Py ! . f
and-starts
operating:
LS e
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Tablet

o

Display 1

Display 2

LR e s e L e
drawn 5V@1.5A Power-Advertised
S5V@15A
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H5W39V@3A
AW BV@3A
H45W)-and
ZOALE A Lo DIAL,
Lhe
Hneonstrained
Powerand-USB
s b s
set
6 Dol ponnen e Plospeslveenived Dieples s oo W pende D000 Z5
SN A L e to-operate-so-itrequests-this
7 .
t f pray-=ac }.]. -
bilities.

8 DE Dt e bee S e Py Display 2-indicates-its power
DPisplay-l-starts supply-is-ready-to-offer-the
drawingpowerand power

turnson:
Sellei Peaees Dele S
9 Tabletis-Attached-to Attached; Vaus
B e
Uneonstrained
Power-biteleared,
s D s B
set:
14 Pleguesterenioed Pisplay—trequests Pisplay—l-has-eskternalpovser
SV@OA £ : - L
Tablet_T} provicing ) g
u ined P t 5
and-Pual-RelePRovrer
bits-areser
12 Sepeteresl Aeeosbececioad e e
frem-the-Tabletso-the-tablet
13 e e P PP reendad, Selbeeomanlaren che Domliois
Contractby sending PS_RDY.
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14 : Sends Got Sinl .
o 1 Canabilit f f | ) |
check-whetherthe Tablet
wpstreamiwhich-hasne
estbernalsupplreautdaise
. Di
1 ; — P
: )
PacHy: ved whi
o : e £
Display-2.
Dual-Rele-and thatit
canuse SV@02A
{HW)-as-a-Sink
16 Pisplay-t-requests Reguestrecetved
V@2 AB15WS
from-Pisplay-2-
17 . ved Sends A R o within g Jabl
power-so-Pisplay-2-sends-an
aceept
powersupph-isteady-to
supply-the-power
19 PR-Swap-received Reguests PR-Swap Display—t-new-eflersto
from-Tablet. provide-power-to-the Tablet-by
F p RoleS i
turns-offits Vpus PowerRole-Swapfrom-any
Vpus-supply
22 PS_RDY ived. PS_RDY . DisplavLindi hat
1 | f Ei biliti
S5V@0.48A-(2.4W);
12V@0.2A-(2.4W)and
The Unconstrained
Powerand USB
srpend bl ne net
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2 TheTabletrequests Regrestreceived: Tabletean-nov—regquestthe
bilities of Display. 1 soi
aceaplstherequesk

TheTabletstarts povrersupphaisreadise-the
poer
Tablet—Charge
27 Tabletreguests Reguestreceived: Tabletneedsto-charge-butthe
¢ Display 1T} Since Displav1 clai |
Tabletneedsto atrexternalsupply-the Tablet
charpe-and-so-sets wit-ry-to-petbmere-power
he Canabili o the Canability Mi ]
No-USB-Suspend-bit

28 Sereobecoeieed Seposloent Ao ennes hee oo e
so-Pisplay-tacceptsthe

request:

29 PS_RDY ved PS_RDY ved Tabletindi bili
mismateh-to-the-user:

30 Get Sink Capabiliti CetSink Capabiliti B he Capabili

Sink Canabilitiesf
the-Tablet?

31 The Tabl Sink Capabilit

Sinl biliti ved
containing:

BRI A LOTan,
P nesantaloned

¢ Display 2T} Disnlavil Lt thic i

NoS 1 Bit dablef Display 21 .

q ) Le last Canabiliti
H )
Tabletindi il] . !
NoS 1 co this isrefl !
e
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%W@?;fé@% suspend-bit
Yneonstrained
Poveepapd LUl
L bits |
B be e,
1SV@2.8A (42W) . £ Canabilit
No-S 1 Bt
Lommetlesl e oot
from-the Tablet
37 Secosbreeniied e B e 42
e
sesosbtherennent
22 P nl e bond Sk e bl Dl enmsloben the 42
29 Capabilitesreceived  Displaylsendseuta Pisplay—tnevhasthe 42
c biliti \ditional Jabl !
Bl LD e
hresmsmsmines Desen
biti _and USB
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5V@2.4A 205 peveritneadsto-charoeand
From-Pispla—k
Displav1’ Jabl
abdse-aeceptstherequest
Tablebstartsdrawing reach—to-supplepeveen
SV@2AA12W,
DPisplay—t-and-starts
to-charpe:
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e civinebael

‘F- B 34:G- = B ] P ”

Laptop

S
"

Hub

( ) O)
Hard Hard
Disk Disk Phone
Drive 1 Drive 2
J J J
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9 7 A ived R i withi Jabl
peveer-so-the-laptap-aceapls
pervrersupphoisready
H Hub-turas-on-Vung Sevree
aid-sends-oulaset Capabilites
!
H ]lE'lI;' ]
neluding:
S5V@0.15AThe
e ined
Popeepapd LU
s b e e
12 R ved Hard Disk Drive] Hard Disk Drive L onl
Fegrests e i oo el
the Hub.
13 . . ved R i withi Jab]
seveerse-the ol aeresle

load SV@0-15A:

Hard Disk Drivetspi
15 R ved Hard Disk Dri Hard Disk Drivet |
reguests 2Z0V@O-5Ato-spin-up-but

he Capabili o bili
16 R . ived R i withi Jab]
pevenso-the-Hub-aecepts
bili ) ) )
e
he Sinl Capabiliti Mi b the Ll |
Hepd-DislePrbret Privelactuallnesds
19 Sink Capabiliti Hard Disk D ]
pepsizad pesEe
biliti
indicatine that
pesres b L
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SV@22A-H-HW e e TSI e Lan
frem-the-laptep: Hrb-an 03 e Hard-Disl
Drjeets
21 Aecephsent Aeeephrecaivad - Powerreqresi-irom-the-ub
i within thel ]
biliti hel
aceaplstherequesk
22 PS_RDY sent PS_RDY received Laptop-completes-the
23 Hub-sends-outa-set Seuree Hub-now-efters-Hard-Pisk
¢ biliti Capabiliti D L !
Hard Disk Drive ] ved
The-Uneonstrained
Powerand-USB
s b e e

current:
ea‘p‘a‘b‘l‘l‘lﬂe‘s_se_maeeep‘ts" it N i O
Hard Disk Dri I s+ 6 Hard Disl
startsto-draw Drive 1startsto-draw
Lot v ning e
Hp?

operating-current maximum-current:
and-EAE2A
AR HR-CHERe R
Power Reserve of SY@IA
) .
E. }H" he SV@1/
(SW it I using.
29 B PE e enieed s lelon e Doasliol
Contrack
Hard Disk Drive 2 spi
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39 Albeehdleloeted e Dl Db O
is-Attached-to-one
oftha-deovnstream
porks-etthellub:
exs Regtrestrecaived Thetubraguests Thethubneeds-0-E30 ey
LAl e Dl Do L
operaten-andBiitforthe
Poves Dosemee
32 . p ¢ Le Hul
Aceeptsent Aceeptreceived o within thel '
biliti . ]
supply-tsready
34 Hul . S Hub-offers Hard Dick Drive.2
¢ bikiti Canabiliti | .
Eilmo LB The
YUneonstrained
Power-and-USB
ks
EAmOLEA Lo
ek
36 R Hard | A vedl R | labl
Disk B 2 Hard Disk Drive2 bil he Hil
37 PS-RDY sentto PS-RDY received: Hard Disk Drive 2 takesthe
oo Db 00 e el Dt & Soviethelibneeds
starks-drawing
SV@0A5A
Phoseehopes
38 Sobbnchodebected e sboneds
Attached-to-one-of
the-downstream
eshma e e
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: hel | o
(Hard Disle Drive-1-and
e Pl B e el
SR e Poven Dovpnn
aceepts
powersupph-isteady:
42 The-Hub-powers Seuree TheHub-offersthe Phonet-
nimndendi i Copelilities wnitload-to-enumerate:
e Phone Dhene
EAmO LA e
Lhoeonealoed
Dospp o LLER
suspend-bitsaresek
43 Reguestreceived ThePhone ThePhonewouldike-to
e Copebtlice
44 R ved R i withi Jabl
t bilities. so-the Hul
aceepts
supply-is-ready
Capabilitiesfrom received-by the determine what the Phone
Ehesbone Plhope sebea o monds
47 Sl oo bilises e o e Ehe
s BALEA DA
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from-the-laptop- Dosbn D L0 Lo b o
Biaferard-PiskPrive
operaten-andEiitforthe
Poves Dosemee
bilities. so-the 1
aceepts
powersupph-isteady:
51 el bcende ot Someee Sl b b e s ee s 25
the-Phone received-by-the s pl oo e ot
The-Unconstrained
Powerand-USB
s b e e
52 Peguesbereniond e Do e o seenle the 25

S | bitsi
itneedsto-charge
constantly—ltsets
el Tacl o
and-sets-the
Mini
Do Doee
to-5V@0A:
53 Acceptsenttothe  Acceplreceivedby 2+6
Phone the-Phane
54 PSRPY-sentto-the PS-RPY-+eceived 2+6
phene: by-the-phone:
Mook te
charge S5V@2A but
hesetetetlon ER
S pendenles
55 Requestreceived The Hub-Requests The Hubneeds 0.75W-{or 2L6
from-the Laptop-but Drive 2, 10W-for the phone
sebtho bl Lol Cshedlon e Posee s Do
Suspend-bit: of 5W-and- 5W-or Hard
requestsfor USB-Suspend
obetebeceseeeds
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56 7 R ved I R i withi Jabl
bilities. so-the 1
aceepls—hlatethatthe
regresi-orlo-Suspend-has
nelbeenactadon-by-the
Laptop—USE-Suspendrules
apphernt-thelapiopsends
wetth-theHEB-Suspend-bit
cleared:
powersupph-isteady:
g R ived Hard Disk Drive 2 HardDisk Drive 2 !
¢ Hard Dis] : .
B 2 5sl§g_i|5!£ ndi Capabili
L Hub 1 Mi |
he Capabili
M e
aceepts:
powersupply-isready
e e D 20 Dl Dbee 2 Dot 2 pecds
received FebuERs
requires
20V@05A
Minimwm from-the Phone-and-so-tells
bres el the Dhooels
Sl o ot
P Doosee Lo the Tlood
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Gk The-Phonedrops
to-zerecurrent
v
supph-haschanped-to-the
peuslevelk
66 R ved The HubR The Hub.l \ditional
N@2AA2T-6WS FOW-from-the Phone but
from-the Laptop B
forthe PowerReserve, 5W
for Hard Disk-Drive1
eperation:
f f t bilities, so-thel
accepts:
powersupphisready
69 Hbende poio ol Someee Sl bsee b e o e
and20V@0-5A—The
Hneonstrained
Powerand-USB
i
70 . Hard Disk Drive 2 : .
; f Hard Dish hati . 4 _
'D-Fl-Ve—z. 2g¥@95A.
.
and-20V@0.5A
- Aecepbsentto-Hard  Aecepireceivedby el senesene thal e
Capabilities, so.i :
72 PERPYsent PSR sent
Hare-RislePrbve 2
searts-fo-deany
203@ 05 AR
spins-up-
20V@025A notneed:
operating current
e
s
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74 A Hard | A vedl The Hut o
DiskD 2 Hard Disk Drive.2 i within
Capabilities, so.i .
75 PSPV sentto RSP pecaivad Thethub-dndieatesthatits
Hapd-PislePrive 2 byHard-DislePrjea povrersupphisready
2
76 e llobcende ot e Someee Sl b b e s e
The-Uneonstrained
Power-bitisset-and
the-USB-suspend-bit
ek
77 Reguestreceived ThePhone ThePhonerequests-the
from-the Phone B
operating-current askstor-the USB-Suspend
from-the-Hub-and  requirementto-beremoved-
sets-the No-USB
s | bitsi
Hneeds-to-charge
constanthy—Itsets
the-GiveBackflag
seadsobthe
Mini
B e R
to-SV@OA:
79 . The Hul o
ip] i] pI > A
fues o
I PaBITG USB.S f .
7 et senb e e P blnl el el besallocn el
phene-startsto Disk Drive 2, 10W-forthe
chene s BILEO A b Db el e B Lo Lo
Bebotollone UOD Hosene Docpmen el Saad Lo
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