USE CASES BEING STUDIED:

1. Smart supply connects to dumb sink – Done.

When sink device connection is detected, the Source waits a maximum TimeOut delay period to allow the Sink to boot up its power communications processor and to send the Power Request Message (1).  If the Source does not receive a response within the TimeOut period, it recognizes a dumb Sink is connected and the Source goes into a mode to deliver the default 20V @ 1A max output power until disconnection is sensed or a fault condition is detected.  Any response received by the Source indicates we are connected to a Smart Sink.  Fault conditions are processed in a fault handling state to be discussed later.
If subsequent to recognizing a dumb sink, UPAMD messages are received by the Source, the Source will go to the first stage in the Smart Sink connection state.

2. Smart supply connects to smart sink – Revision 3.

When sink device connection is detected, the Source waits a maximum TimeOut delay period to allow the Sink to boot up its power communications processor and to send the Power Request Message (1).   A response within the TimeOut period implies we are connected to a smart Sink.  The Source shall respond by issuing a Power Available Message (2) to communicate available power.  If the Source receives any message other than the Power Request Message at this point in the UPAMD State Machine, it is processed as a fault condition.  When the Source has sufficient available power to satisfy the Smart Sink’s requested power, the Source issues a Power Acknowledge Message.  The Source shall provide the requested output power until disconnection is sensed or a fault condition is detected. 
Source and Smart Sink may negotiate until the available power is sufficient for the requested power.  This negotiation is managed by the exchange of Power Available  Power Request Messages.  The negotiation completes when requested power is less than or equal to available power.  At any time, Sources and Sinks can continue negotiating power delivery and need by generating Power Available and Power Request messages.

Power Available and Power Request Messages have fields that contain information about the available watts, stored watt-hours, sender device class, application criticality and request priority.  When multiple Sinks are connected to a common Source, UPAMD has defined Message Priority and Power Priority to resolve which Sink gets serviced first.

A Sink may request a different voltage than the default voltage.  Sources may only change the output voltage to Smart Sinks that request different voltages.  Sender class of device enables a Source to know if any of its connected Sinks might be able to provide power, if needed.  Such knowledge is useful if a Source knows it is losing power or becomes unable to meet the demands of all connected loads.  Stored watt-hours of power on the Sink can be used by the Source to make decisions on who gets power during peak demands and Stored watt-hours on the Source may be used by the Sink to make decisions about what to do when available power may be going away.
If more power is requested than is available, the Supply may have to negotiate with other connected devices (in a multiport configuration) to allocate the amount of power the sink needs.  That’s why there is max power available and current power available.  This capability is appropriate for multi-port devices as a value-added feature that is not to be part of the spec.  UPAMD just defines the standard information fields in the messages; vendors can use the message information to implement extra features any way they want.

The text below will cover the following use cases for smart Sinks:

a. Available power is sufficient on the first exchange and is accepted by the Sink

b. Available power is insufficient, and the source and sink negotiate acceptable terms

c. Available power changes – (Notices are pushed to each connected sink)

Case (a):

Source completes power available info in Power Available Message (1).  Sink accepts Available Voltage and Current Available Power by sending Power Request Message (2) within the TimeOut period and specifies Maximum Requested Power, Current Requested Power, Minimum Power Required, Minimum Voltage Required, Request Power, Application Criticality, Sender Class, Stored Available Power Priority, Voltage Requested, and Requested Message Number in the appropriate fields and header area.

If Voltage Requested and Voltage Required are in the range of Available Voltage (from the Power Available Message (1)) and if Current Requested Power is less than or equal to Current Available Power, then the negotiation completes.  The Source charges the power pins with the specified voltage and will limit the amount of power drawn to be within the negotiated range.

Case (b):

If the Sink requires a voltage outside of the voltage range specified in the Power Available Message (1) or if the Sink requires more power than Current Available Power, the Sink is free to return the Requested Power Message (2) with its requirements.  When the Source processes the Requested Power Message (2) and determines it needs to provide a different voltage or higher output power, it has several options.

The Source may refuse to increase its offer of power or it may try to reclaim some of the previously budgeted power from other connected Sinks to meet the new requirement.  If a Sink is not satisfied that it is being serviced, it may elevate its Request Priority in an attempt to get the minimum required power.
If the Source cannot reclaim enough power or cannot provide the required voltage, negotiation can continue until more power does become available or either side gives up.  

Case (c):

There are many things that can cause a change in available power from the Source.  Every time a Source allocates power to a connected Sink and every time a Sink disconnects, Available Power changes.  Power Available and Power Request Messages are used for this purpose.

3. Sink disconnects from supply

Source goes to Device Detection State and loops until device connection is detected.

4. Sink gets powered off while connected to supply

This can occur after a sink issues a Requested Power Message (2) indicating it no longer needs power or it may happen without communications occurring.  When a connected sink gets powered off, it may still require power to charge a battery, or it may have some keep-alive functionality.  In other cases, it may need no power, but the Source must be able to react to the device getting powered on again, which does not necessarily involve a connection or disconnect in the power cord.

5. Two supplies connect

The device connect detection mechanism identifies this condition.  How is this resolved?

6. A supply or a sink announces its capability to reverse its role

7. A supply or sink requests a role reversal

8. A supply indicates a change in the total amount of available power

9. A sink changes its request for power (voltage or current limit)

10. A supply receives a message from the Smart Grid (demand-response signal, pricing change, other) and

a) Forwards the message to a sink

b) Makes a decision on behalf of the sink

11. Sources and sinks requesting information of various types

a) Source requests various pieces of information from the sink (specify in examples)

b) Sink requests various pieces of information from the sink (specify in examples)

c) Load Device Power State (16)

d) Let’s review the device ID, model number, serial number, firmware/product revision data, date of manufacture, etc.

12. Source loses power, but has battery reserve

13. Source loses power, and has no battery reserve

14. Fault occurs (test for each state)

a) Do we need to define each type of potential fault in each state?

b) What documentation do we need to cover communications going away, invalid message format, invalid content, unexpected sequence of messages, etc.? 

15. Describe use case when the following messages are issued and the results of them being issued

a) Heartbeat

b) Timestamp

c) UPAMD Capabilities

d) NULL

e) Other Messages

