Justification:

· Make usage of “device type” vs. “device” consistent.
· Clarify NAK usage when several instances of a device type are implemented by a node.
· Clarify DMRV broadcast rate for multiple faults.
· Clarify meaning of yellow and red fault lamps.
[bookmark: _GoBack]
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[bookmark: __RefNumPara__183394_1359295969]3.2.4 Network, transport, and application layer message types
3.2.4.1 Instance
One of the fundamental issues RV-C had to address is the plethora of devices in an RV that have multiple installations. An RV may have seven or more awnings, four climate control zones, two or more inverters, and dozens of lights, keypads, and the like. This factor had to be addressed in a simple, direct manner. The means the committee devised is called "Instancing".
Devices in RV-C are defined as either single-instance or multiple-instance. There are very few of the former items - generator, GPS and chassis being examples. Data packets for these devices have no special provisions for identifying the source or target of the packet. But data packets involving multiple-instance devices always have as the first data byte the "Instance" for the source or target device. The Instance is a tag that identifies which specific physical device of a particular type within the RV is referenced in the DGN. For example, Awning Instance 1 refers to the main patio awning, whereas Awning Instance 2 refers to a different awning on the same RV.
Instances are always in reference to a device type, so instance numbers can be duplicated across devices. There may be an Awning Instance 1, a Thermostat Instance 1, and a DC Load Instance 1, all coexisting on the network. Every instanced DGN is specific to a particular device type, and are organized accordingly in the RV-C protocol document.
The Instance is completely distinct from the Source Address. The Source Address identifies the CAN node - that is, the microprocessor that is sending and receiving data. The Instance identifies the physical device - awning, inverter, tank, etc.. - being described or commanded in the message. The Instance is always a single data byte, usually with a value from 1 to 250. (Some devices have limitations on the range of values, and some devices have more complicated schemes.) In most cases the value is arbitrary, though for some devices RV-C assigns a specific meaning to certain numbers. In almost all cases, zero is not a valid Instance.
For example, for an Awning Instance 1 is defined as the Main Patio Awning. A large RV may have several smaller awnings assigned Instances 2 and higher. Any command to the patio awning would have a first data byte of 1, and any status information about that awning would also have the same first data byte. The same would be true for the other awnings, with the appropriate Instance put in the first data byte.
The Instances always refer to the physical device rather than the microprocessor that is processing the message. A single microprocessor often handles several device Instances. For example, a wall thermostat may handle several climate control zones. The microprocessor in that thermostat would send and parse messages for each climate control zone Instance independently. It is even possible (though rare) for one device Instance to be spread over multiple microprocessors. Each processor would have different Source Address, but use the same Instance.
RV-C does not specify how the Instance is assigned to a device. A general DGN is provided, but manufacturers may also use dip switches, jumpers, or even hard-coding to establish which physical device is assigned each Instance.
[bookmark: __RefHeading__283394_572875657][bookmark: __RefNumPara__30193274]3.2.4.2 Information sharing
Most RV-C nodes have associated with them a set of data, which it broadcasts on the network. For example, a generator transmits data on it loading, fuel consumption, AC amperage and voltage, coolant temperature, and so on. To accomplish this, messages may be defined and DGNs assigned to these messages. All information sharing may be accomplished through these pre-formatted messages.
Information sharing messages are generally set at priority 6. Exceptionally, higher priorities may be used for time-sensitive data (such as data used in mechanical controls). Information sharing messages requiring more than 8 data bytes are distributed to several network, transport, and application layer messages. Even if the RV-C node does not support every item in the packet, the entire packet shall be sent. Certain values are used to indicate that a particular datum is not supported or is not available at the moment.
Each RV-C node may have several messages associated with it. It is also possible that two RV-C nodes may "share" a message – each may transmit different data items from the same group.
Many data packets may be set to broadcast "on change" rather than on a schedule – that is, whenever certain data items change in value. Some may adjust their broadcast frequency according to whether the RV-C node is "active".
The minimum broadcast gap for data packets is 50 ms unless otherwise specified in the DGN table for each device. For a command signal data packet, the minimum broadcast gap is “as needed” unless otherwise specified by the DGN table for that device.
[bookmark: __RefNumPara__30203269]3.2.4.3 Information request
Most information request messages are broadcast repeatedly at a set rate, but sometimes a RV-C node may need to request a datum be transmitted immediately. To accomplish this, a RV-C node broadcasts a "request for DGN" message. All RV-C nodes that support that DGN are required to respond to such requests.
The request for DGN message is defined in Table 3.2.4.3a.and 3.2.4.3b.
Table 3.2.4.3a - Request for DGN
	Attribute
	Value definition

	DGN
	EA00h

	DGN-High
	EAh

	DGN-Low
	Destination address or FFh (global)

	Priority:
	6

	Broadcast gap
	As needed



Table 3.2.4.3b — Signal and parameter definition
	Byte
	Bit
	Name
	Data Type
	Unit
	

	0 to 2
	-
	Desired DGN
	uint17
	-
	0h - 1FFFFh. LSB in Byte 0.

	3
	-
	Instance
	uint8
	-
	0 - 253 - Instance desired, if multi-instanced.
FFh if not multi-instanced, or reports from all instances is desired.

	4
	-
	Instance Bank or Secondary Instance
	uint8
	-
	0 - 253 - Instance Bank or Secondary Instance desired, if applicable. 
FFh - Reports from all matching units is desired.



Note that for single-instance devices, this is identical to corresponding SAE J1939 message, with the difference being that the SAE protocol uses a data packet with just 3 bytes. However, for multi-instanced devices, this is not true. All RV-C messages are 8 bytes in length (see section 3.1), including this message.
Instancing was added to this message in 2019. It remains acceptable for nodes to respond to this per the earlier practice, which had no reference to the Instance or Secondary Instance. That is, receiving nodes may ignore Byte 3 and Byte 4 and report their status regardless of their Instance.
[bookmark: __RefNumPara__36582590]3.2.4.4 Acknowledgment
Certain messages require an Acknowledgment from the node they target. An ACK or NAK message is required in the following circumstances:
1. A Request for DGN is directed to a specific address, and the node at that address does not support that DGN. If the Request is directed globally then no NAK is required. If the DGN is supported, then the node shall not send an acknowledgment, but instead shall send the requested DGN.
2. A command DGN is broadcast that the node supports and for which an acknowledgment is indicated in the DGN definition. If the definition calls for an ACK, the node shall respond, either in a positive or a negative way. If the result is negative, an appropriate code shall be provided in the response. If the definition calls for a NAK, the node shall only respond if the result is negative.
If the definition of a command DGN contains more than one possible command, and a node sends a command that the receiving node does not support, the receiving node shall not send an acknowledgment. It shall only send an acknowledgment if the specific command is supported by the receiving node. For example, AWNING_COMMAND includes both a manual movement command byte and an automatic movement command byte. If an awning receives a DGN directing an automatic movement, but the device does not support that feature, it shall not send an acknowledgment. If it does support the feature but is prevented from acting (say, due to movement of the RV) then it shall send the acknowledgment (NAK), with an appropriate code indicating the problem.
The ACK/NAK DGN shall be sent as a destination-specific DGN, with DGN-Low equal to the address of the node that sent the original command or request. It should be noted that many legacy devices and devices designed for certain other protocols might send this DGN as a global DGN, with DGN-Low equal to 255 (0xFF).
Table 3.2.4.4a and 3.2.4.4b defines the acknowledgment.
Table 3.2.4.4a: Acknowledgment
	Attribute
	Value definition

	DGN
	E800h

	DGN-High
	E8h

	DGN-Low
	Destination Address, or FFh

	Priority
	6

	Broadcast gap
	As needed.



Table 3.2.4.4b — Signal and parameter definition
	Byte
	Bit
	Name
	Data Type
	Unit
	

	0
	-
	Acknowledgment Code
	uint8
	-
	see Table 7.5

	1
	-
	Instance
	uint8
	-
	Instance of the transmitter, if multi-instanced.
0xFF if not multi-instanced.

	2
	0 to 3
	Instance Bank
	uint4
	-
	Instance Bank of transmitter, if multi-banked.

	2
	4 to 7
	Reserved
	uint4
	-
	Reserved for compatibility with SAE J1939. Do not parse.

	3
	
	Reserved
	uint8
	-
	Reserved for compatibility with SAE J1939. Do not parse.

	4
	
	Source Address 
	uint8
	-
	Source Address being Acknowledged

	5 – 7
	-
	DGN Acknowledged
	uint24
	-
	DGN being Acknowledged. LSB first.



The ACK/NAK DGN contains a data field containing the command DGN, and a field containing the response code (“ACK Code”). If the command is successfully implemented, the node shall place a 0 (zero) in the ACK Code field. (This is often referred to as an “ACK” message.) If the command cannot be implemented, the node shall indicate the nature of the failure by placing an appropriate code in this field. (This is often referred to as a “NAK” message.) The list of valid codes is provided in Table 7.5.
To provide greater detail, a ranges of codes is set aside that vary with the specific command DGN. These codes shall be set in the range 128-250, and documented with the DGN definition. Thus, the NAK code 250 may have a different meaning in response to a AWNING_COMMAND than to a GENERATOR_COMMAND.
Any non-zero code indicates that the command was not successfully completed.
[bookmark: __RefNumPara__31215970]3.2.4.5 Control message
Control messages are similar to information sharing messages, but are usually set at a higher priority. All control messages trigger a specific information sharing message in response, thus providing feedback to the controlling RV-C node. Often a control message will trigger a series of responses as the receiving RV-C node attempts to implement the command.
For example, a control panel may send a message to "command" the generator to start. The generator should immediately respond with a message indicating that the generator will attempt to start (or with a message indicating that the generator can't start). Once the generator has started, a second message should provide that feedback to the control panel.
In certain cases, controls may require acknowledgment in both directions. This is the case with many mechanical controls. Consider a leveling system and a control panel. In an "automatic" mode it is generally sufficient for the panel to send a control message to level the RV. The mechanism should send two messages in response – an immediate message confirming that it is now leveling and a second message when it is complete. But in a "manual" mode, the control panel should repeat the message periodically (and the mechanism should respond to each again), thus providing assurance that the system is correctly following the user input. When the user is done, the control panel should send an explicit "stop" message. The frequency of these messages depends somewhat on the physical characteristics of the system and the consequences of an error. If the mechanism does not receive any message within the expected time, it should respond in the safest manner possible.
These control and response behaviors shall be defined, approved and documented by the RVIA technical subcommittee as part of the RV-C standard.

[bookmark: __RefNumPara__33415398]3.2.5 Diagnostics message
[bookmark: __RefNumPara__30331203]3.2.5.1 Introduction
All devices compliant to this communication profile shall support the "DM_RV" message. This message allows the communication of diagnostic information and general operating status. If there are no active faults, data bytes 2 to 5 shall be set to FFh. The DM_RV is still broadcast, allowing other nodes to see its operating status.
The broadcast gap of the DM-RV varies with the diagnostic status and other parameters. If a device is in a fault condition, the DM-RV shall be sent at a rate between 100 ms and 1000 ms, with the faster rate reserved for faults that might cause damage to other systems or compromise the safety of the occupants of the RV. If a device is not in a fault condition, the DM-RV is sent only on request, or every 5000 ms if the device has not broadcast any status information. Thus every device shall send at least one message every 5000ms – either a status DGN or a DM-RV.
Regardless of the diagnostic status, the device shall send a DM-RV upon request. The DM-RV is also to be broadcast within 1000 ms of when a previously broadcast fault is cleared.
Table 3.2.5.1a defines the DG definition and Table 3.2.5.1b defines the signal and parameter definition for the active diagnostic message ("DM_RV").
Table 3.2.5.1a — DG definition
	DG attribute
	Value

	Name
	DM_RV

	DGN
	1FECAh

	Default priority
	6

	Maximum broadcast gap
	100 ms where necessary for safety or to prevent damage.
1000 ms for other fault conditions.

	Normal broadcast gap
	On Change of Status

	Minimum broadcast gap
	5000 ms if no other status information has been sent by this device.

	Number of frames
	1

	ACK requirements
	None



Table 3.2.5.1b — Signal and parameter definition
	Byte
	Bit
	Name
	Data Type
	Unit
	

	0
	0 to 1
	Operating status
	uint2
	-
	see 3.2.5.2

	
	2 to 3
	Operating status
	uint2
	
	see 3.2.5.2

	
	4 to 5
	Yellow Lamp status
	uint2
	
	see 3.2.5.3

	
	6 to 7
	Red Lamp status
	uint2
	
	see 3.2.5.3

	1
	-
	DSA
	uint8
	-
	see 3.2.5.4

	2
	-
	SPN-MSB
	uint8
	-
	see 3.2.5.5

	3
	-
	SPN-ISB
	uint8
	-
	see 3.2.5.5

	4
	5 to 7
	SPN-LSB
	uint3
	-
	see 3.2.5.5

	
	0 to 4
	FMI
	uint5
	-
	see 3.2.5.8

	5
	0 to 6
	Occurrence count
	uint7
	-
	7Fh if not available

	
	7
	reserved
	N/A
	-
	always 1

	6
	-
	DSA extension
	uint8
	-
	FFh — No DSA extension defined for product

	7
	0-3
	Bank Select
	uint4
	-
	0-13. For devices where bank selection is supported. Fh otherwise.



[bookmark: __RefNumPara__30344896]3.2.5.2 Operating status
The DM_RV provides a simple way for devices to indicate their general operating status. Generally there are two broad types of nodes
- those that are simply ON or OFF (defined in Table 3.2.5.2a), such as a lamp, and those that have a degree of automation (defined in Table 3.2.5.2b), such as a climate control device or a charger.
Table 3.2.5.2a — Operating status for simple devices
	Bit 0 and 1
	Bit 2 and 3
	Description

	00b (OFF)
	00b (standby)
	Device is disabled and not operating. Generally a fault condition or the result of a manual override.

	00b (OFF)
	01b (active)
	Device is disabled, but is running. Generally a fault conditions or the result of a manual override.

	01b (ON)
	00b (standby)
	Device is not operating, but will accept commands to operate. This is the'normal' OFF condition.

	01b (ON)
	01b (active)
	Device is operating and will accept command. This is the'normal' ON condition.



Table 3.2.5.2b — Operating status for intelligent devices
	Bit 0 and 1
	Bit 2 and 3
	Description

	00b (OFF)
	00b (standby)
	Device is disabled and not operating.

	00b (OFF)
	01b (active)
	Device is disabled, but is running. Generally a fault condition or the result of a manual override.

	01b (ON)
	00b (standby)
	Device is enabled, but is waiting for some conditions to be fulfilled before it will start running.
EXAMPLE: A thermostat-controlled device may be waiting for the temperature to reach a set point.

	01b (ON)
	01b (active)
	Device is enabled and running.



[bookmark: __RefNumPara__34641721]3.2.5.3 Fault status
The DM_RV provides a simple way for RV-C nodes to indicate the general fault status for the node. Every DM_RV includes bits for encoding whether the node is in a “Yellow” and/or a “Red” fault state. If either type of fault is indicated, the RV-C node shall broadcast the SPN and FMI identifying the fault in addition.
The DM_RV is considered the “last choice” for indicating a problem condition. If there are provisions in the RV-C protocol for indicating a problem other than through the DM_RV, then that alternative method shall be preferred.
EXAMPLE - An intelligent AC transfer switch uses the provisions in AC_STATUS_1 for indicating an Open Ground from a shore line, rather than send a DM_RV. In this case the transfer switch is working properly, and is not in a fault condition. The same might not apply to the output of a generator or inverter, since the open ground probably indicates a wiring problem within the RV.
The classification of faults into “Yellow” and “Red” is subjective. In general, “Yellow” faults usually refer to conditions that are manageable by the user or require little or no intervention. “Red” faults generally require a service technician or other substantial intervention. It is possible for both a Yellow and a Red condition to be active at the same time, if multiple faults are occurring simultaneously.
EXAMPLE - A low battery level to an inverter signal is a 'Yellow' fault.


Proposed Changes in RED:
3.2.4 Network, transport, and application layer message types
3.2.4.1 Instance
One of the fundamental issues RV-C had to address is the plethora of devices in an RV that have multiple installations. An RV may have seven or more awnings, four climate control zones, two or more inverters, and dozens of lights, keypads, and the like. This factor had to be addressed in a simple, direct manner. The means the committee devised is called "Instancing".
Device types (see table 3.2a) Devices in RV-C are defined as either single-instance or multiple-instance. There are very few of the former items - generator, GPS and chassis being examples. Data packets for these devices have no special provisions for identifying the source or target of the packet. But data packets involving multiple-instance device types devices always have as the first data byte the "Instance" for the source or target device. The Instance is a tag that identifies which specific physical device of a particular device type within the RV is referenced in the DGN. For example, Awning Instance 1 refers to the main patio awning, whereas Awning Instance 2 refers to a different awning on the same RV.
Instances are always in reference to a device type, so instance numbers can be duplicated across different device types devices. There may be an Awning Instance 1, a Thermostat Instance 1, and a DC Load Instance 1, all coexisting on the network. Every instanced DGN is specific to a particular device type, and are organized accordingly in the RV-C protocol document.
The Instance is completely distinct from the Source Address. The Source Address identifies the CAN node - that is, the microprocessor that is sending and receiving data. The Instance identifies the physical device – awning #1, inverter #3, tank #2, etc. - being described or commanded in the message. The Instance is always a single data byte, usually with a value from 1 to 250. (Some device types devices have limitations on the range of values, and some device types devices have more complicated schemes.) In most cases the value is arbitrary, though for some device types devices RV-C assigns a specific meaning to certain numbers. In almost all cases, zero is not a valid Instance for a device.
For example, for an Awning Instance 1 is defined as the Main Patio Awning. A large RV may have several smaller awnings assigned Instances 2 and higher. Any command to the patio awning would have a first data byte of 1, and any status information about that awning would also have the same first data byte. The same would be true for the other awnings, with the appropriate Instance put in the first data byte.
The Instances always refer to the physical device rather than the microprocessor that is processing the message. A single microprocessor often handles several device Instances of a given device type. For example, a wall thermostat may handle several climate control zones. The microprocessor in that thermostat would send and parse messages for each climate control zone Instance independently. It is even possible (though rare) for one device Instance of a device type to be spread over multiple microprocessors. Each processor would have different Source Address, but use the same Instance.
RV-C does not specify how the Instance is assigned to a device. A general DGN is provided, but manufacturers may also use dip switches, jumpers, or even hard-coding to establish which physical device is assigned each Instance.
3.2.4.2 Information sharing
Most RV-C nodes have associated with them a set of data, which it broadcasts on the network. For example, a generator transmits data on it loading, fuel consumption, AC amperage and voltage, coolant temperature, and so on. To accomplish this, messages may be defined and DGNs assigned to these messages. All information sharing may be accomplished through these pre-formatted messages.
Information sharing messages are generally set at priority 6. Exceptionally, higher priorities may be used for time-sensitive data (such as data used in mechanical controls). Information sharing messages requiring more than 8 data bytes are distributed to several network, transport, and application layer messages. Even if the RV-C node does not support every item in the packet, the entire packet shall be sent. Certain values are used to indicate that a particular datum is not supported or is not available at the moment.
Each RV-C node may have several messages associated with it. It is also possible that two RV-C nodes may "share" a message – each may transmit different data items from the same group.
Many data packets may be set to broadcast "on change" rather than on a schedule – that is, whenever certain data items change in value. Some may adjust their broadcast frequency according to whether the RV-C node is "active".
The minimum broadcast gap for data packets is 50 ms unless otherwise specified in the DGN table for each device. For a command signal data packet, the minimum broadcast gap is “as needed” unless otherwise specified by the DGN table for that device.
3.2.4.3 Information request
Most information request messages are broadcast repeatedly at a set rate, but sometimes a RV-C node may need to request a datum be transmitted immediately. To accomplish this, a RV-C node broadcasts a "request for DGN" message. All RV-C nodes that support that DGN are required to respond to such requests.
The request for DGN message is defined in Table 3.2.4.3a.and 3.2.4.3b.
Table 3.2.4.3a - Request for DGN
	Attribute
	Value definition

	DGN
	EA00h

	DGN-High
	EAh

	DGN-Low
	Destination address or FFh (global)

	Priority:
	6

	Broadcast gap
	As needed



Table 3.2.4.3b — Signal and parameter definition
	Byte
	Bit
	Name
	Data Type
	Unit
	

	0 to 2
	-
	Desired DGN
	uint17
	-
	0h - 1FFFFh. LSB in Byte 0.

	3
	-
	Instance
	uint8
	-
	0 - 253 - Instance desired, if multi-instanced.
FFh if not multi-instanced, or reports from all instances is desired.

	4
	-
	Instance Bank or Secondary Instance
	uint8
	-
	0 - 253 - Instance Bank or Secondary Instance desired, if applicable. 
FFh - Reports from all matching units is desired.



Note that for single-instance device types devices, this is identical to corresponding SAE J1939 message, with the difference being that the SAE protocol uses a data packet with just 3 bytes. However, for multi-instanced device types devices, this is not true. All RV-C messages are 8 bytes in length (see section 3.1), including this message.
Instancing was added to this message in 2019. It remains acceptable for nodes to respond to this per the earlier practice, which had no reference to the Instance or Secondary Instance. That is, receiving nodes may ignore Byte 3 and Byte 4 and report their status regardless of their Instance.
3.2.4.4 Acknowledgment
Certain messages require an Acknowledgment from the node they target. An ACK or NAK message is required in the following circumstances:
1. A Request for DGN is directed to a specific address, and the node at that address does not support that DGN. If the Request is directed globally then no NAK is required. If the DGN is supported, then the node shall not send an acknowledgment, but instead shall send the requested DGN. If a node implements multiple instances of the related device type it should only send a NAK if each and every one of the instances it manages doesn’t support that DGN; if one or more of the instances does support the requested DGN, it should respond with the requested DGN for each supporting instance and no NAK should be sent.
2. A command DGN is broadcast that the node supports and for which an acknowledgment is indicated in the DGN definition. If the definition calls for an ACK, the node shall respond, either in a positive or a negative way. If the result is negative, an appropriate code shall be provided in the response. If the definition calls for a NAK, the node shall only respond if the result is negative.
3. If a request for DGN is directed to a specific address with a particular instance indicated in the request’s “Instance” field, but that instance does not support the given DGN. E.g. a request for HEAT_PUMP_STATUS with specified instance 2 is requested from a node that manages three A/Cs, but the second A/C doesn’t support that DGN, so a NAK is returned.
If the definition of a command DGN contains more than one possible command, and a node sends a command that the receiving node does not support, the receiving node shall not send an acknowledgment. It shall only send an acknowledgment if the specific command is supported by the receiving node. For example, AWNING_COMMAND includes both a manual movement command byte and an automatic movement command byte. If an awning receives a DGN directing an automatic movement, but the device does not support that feature, it shall not send an acknowledgment. If it does support the feature but is prevented from acting (say, due to movement of the RV) then it shall send the acknowledgment (NAK), with an appropriate code indicating the problem.
The ACK/NAK DGN shall be sent as a destination-specific DGN, with DGN-Low equal to the address of the node that sent the original command or request. It should be noted that many legacy devices and devices designed for certain other protocols might send this DGN as a global DGN, with DGN-Low equal to 255 (0xFF).
Table 3.2.4.4a and 3.2.4.4b defines the acknowledgment.
Table 3.2.4.4a: Acknowledgment
	Attribute
	Value definition

	DGN
	E800h

	DGN-High
	E8h

	DGN-Low
	Destination Address, or FFh

	Priority
	6

	Broadcast gap
	As needed.



Table 3.2.4.4b — Signal and parameter definition
	Byte
	Bit
	Name
	Data Type
	Unit
	

	0
	-
	Acknowledgment Code
	uint8
	-
	see Table 7.5

	1
	-
	Instance
	uint8
	-
	Instance of the transmitter, if multi-instanced.
0xFF if not multi-instanced.

	2
	0 to 3
	Instance Bank
	uint4
	-
	Instance Bank of transmitter, if multi-banked.

	2
	4 to 7
	Reserved
	uint4
	-
	Reserved for compatibility with SAE J1939. Do not parse.

	3
	
	Reserved
	uint8
	-
	Reserved for compatibility with SAE J1939. Do not parse.

	4
	
	Source Address 
	uint8
	-
	Source Address being Acknowledged

	5 – 7
	-
	DGN Acknowledged
	uint24
	-
	DGN being Acknowledged. LSB first.



The ACK/NAK DGN contains a data field containing the command DGN, and a field containing the response code (“ACK Code”). If the command is successfully implemented, the node shall place a 0 (zero) in the ACK Code field. (This is often referred to as an “ACK” message.) If the command cannot be implemented, the node shall indicate the nature of the failure by placing an appropriate code in this field. (This is often referred to as a “NAK” message.) The list of valid codes is provided in Table 7.5.
To provide greater detail, a ranges of codes is set aside that vary with the specific command DGN. These codes shall be set in the range 128-250, and documented with the DGN definition. Thus, the NAK code 250 may have a different meaning in response to a AWNING_COMMAND than to a GENERATOR_COMMAND.
Any non-zero code indicates that the command was not successfully completed.
3.2.4.5 Control message
Control messages are similar to information sharing messages, but are usually set at a higher priority. All control messages trigger a specific information sharing message in response, thus providing feedback to the controlling RV-C node. Often a control message will trigger a series of responses as the receiving RV-C node attempts to implement the command.
For example, a control panel may send a message to "command" the generator to start. The generator should immediately respond with a message indicating that the generator will attempt to start (or with a message indicating that the generator can't start). Once the generator has started, a second message should provide that feedback to the control panel.
In certain cases, controls may require acknowledgment in both directions. This is the case with many mechanical controls. Consider a leveling system and a control panel. In an "automatic" mode it is generally sufficient for the panel to send a control message to level the RV. The mechanism should send two messages in response – an immediate message confirming that it is now leveling and a second message when it is complete. But in a "manual" mode, the control panel should repeat the message periodically (and the mechanism should respond to each again), thus providing assurance that the system is correctly following the user input. When the user is done, the control panel should send an explicit "stop" message. The frequency of these messages depends somewhat on the physical characteristics of the system and the consequences of an error. If the mechanism does not receive any message within the expected time, it should respond in the safest manner possible.
These control and response behaviors shall be defined, approved and documented by the RVIA technical subcommittee as part of the RV-C standard.

3.2.5 Diagnostics message
3.2.5.1 Introduction
All devices compliant to this communication profile shall support the "DM_RV" message. This message allows the communication of diagnostic information and general operating status. If there are no active faults, data bytes 2 to 5 shall be set to FFh. The DM_RV is still broadcast, allowing other nodes to see its operating status.
The broadcast gap of the DM-RV varies with the diagnostic status and other parameters. If a device is in a fault condition, the DM-RV shall be sent at a rate between 100 ms and 1000 ms, with the faster rate reserved for faults that might cause damage to other systems or compromise the safety of the occupants of the RV. 
If multiple faults are active, the DM-RV shall be sent at a the appropriate rate for each fault; e.g. if two low-severity faults are present, DM-RV should be broadcast every 1000 ms for both, leading to an actual DMRV broadcast rate of 500 ms. In rare cases, too many faults may be present to broadcast the DM-RV for each and maintain the minimum 50 ms gap between broadcast messages; if this occurs, DM-RV broadcast rate can be slowed for each fault to achieve the 50 ms minimum gap.
If a device is not in a fault condition, the DM-RV is sent only on request, or every 5000 ms if the device has not broadcast any status information the DM-RV is sent on request or every 5000 ms. Thus every device shall send at least one message every 5000ms – either a status DGN or a DM-RV.
Regardless of the diagnostic status, the device shall send a DM-RV upon request. The DM-RV is also to be broadcast within 1000 ms of when a previously broadcast fault is cleared.
Table 3.2.5.1a defines the DG definition and Table 3.2.5.1b defines the signal and parameter definition for the active diagnostic message ("DM_RV").

Table 3.2.5.1a — DG definition
	DG attribute
	Value

	Name
	DM_RV

	DGN
	1FECAh

	Default priority
	6

	Maximum broadcast gap
	100 ms where necessary for safety or to prevent damage.
1000 ms for other fault conditions.

	Normal broadcast gap
	On Change of Status

	Minimum broadcast gap
	5000 ms if no other status information has been sent by this device.

	Number of frames
	1

	ACK requirements
	None



Table 3.2.5.1b — Signal and parameter definition
	Byte
	Bit
	Name
	Data Type
	Unit
	

	0
	0 to 1
	Operating status
	uint2
	-
	see 3.2.5.2

	
	2 to 3
	Operating status
	uint2
	
	see 3.2.5.2

	
	4 to 5
	Yellow Lamp status
	uint2
	
	see 3.2.5.3

	
	6 to 7
	Red Lamp status
	uint2
	
	see 3.2.5.3

	1
	-
	DSA
	uint8
	-
	see 3.2.5.4

	2
	-
	SPN-MSB
	uint8
	-
	see 3.2.5.5

	3
	-
	SPN-ISB
	uint8
	-
	see 3.2.5.5

	4
	5 to 7
	SPN-LSB
	uint3
	-
	see 3.2.5.5

	
	0 to 4
	FMI
	uint5
	-
	see 3.2.5.8

	5
	0 to 6
	Occurrence count
	uint7
	-
	7Fh if not available

	
	7
	reserved
	N/A
	-
	always 1

	6
	-
	DSA extension
	uint8
	-
	FFh — No DSA extension defined for product

	7
	0-3
	Bank Select
	uint4
	-
	0-13. For devices where bank selection is supported. Fh otherwise.



3.2.5.2 Operating status
The DM_RV provides a simple way for devices to indicate their general operating status. Generally there are two broad types of nodes devices - those that are simply ON or OFF (defined in Table 3.2.5.2a), such as a lamp, and those that have a degree of automation (defined in Table 3.2.5.2b), such as a climate control device or a charger.
Table 3.2.5.2a — Operating status for simple devices
	Bit 0 and 1
	Bit 2 and 3
	Description

	00b (OFF)
	00b (standby)
	Device is disabled and not operating. Generally a fault condition or the result of a manual override.

	00b (OFF)
	01b (active)
	Device is disabled, but is running. Generally a fault conditions or the result of a manual override.

	01b (ON)
	00b (standby)
	Device is not operating, but will accept commands to operate. This is the'normal' OFF condition.

	01b (ON)
	01b (active)
	Device is operating and will accept command. This is the'normal' ON condition.



Table 3.2.5.2b — Operating status for intelligent devices
	Bit 0 and 1
	Bit 2 and 3
	Description

	00b (OFF)
	00b (standby)
	Device is disabled and not operating.

	00b (OFF)
	01b (active)
	Device is disabled, but is running. Generally a fault condition or the result of a manual override.

	01b (ON)
	00b (standby)
	Device is enabled, but is waiting for some conditions to be fulfilled before it will start running.
EXAMPLE: A thermostat-controlled device may be waiting for the temperature to reach a set point.

	01b (ON)
	01b (active)
	Device is enabled and running.





3.2.5.3 Fault status
The DM_RV provides a simple way for RV-C nodes to indicate the general fault status for the node severity of faults being broadcast. Every DM_RV includes bits for encoding whether the node is in a given fault is “Yellow” and/or a “Red” fault state. If either type of fault is indicated, the RV-C node shall broadcast the SPN and FMI identifying the fault in addition.
[Moved this paragraph up to improve readability] The classification of faults into “Yellow” and “Red” is subjective. In general, “Yellow” faults usually refer to conditions that are manageable by the user or require little or no intervention. “Red” faults generally require a service technician or other substantial intervention. Nodes broadcasting multiple faults simultaneously may broadcast some faults as “Yellow” and some as “Red” depending on the severity of each. It is possible for both a Yellow and a Red condition to be active at the same time, if multiple faults are occurring simultaneously. 
EXAMPLE - A low battery level to an inverter signal is a 'Yellow' fault.
The DM_RV is considered the “last choice” for indicating a problem condition. If there are provisions in the RV-C protocol for indicating a problem other than through the DM_RV, then that alternative method shall be preferred.
EXAMPLE - An intelligent AC transfer switch uses the provisions in AC_STATUS_1 for indicating an Open Ground from a shore line, rather than send a DM_RV. In this case the transfer switch is working properly, and is not in a fault condition. The same might not apply to the output of a generator or inverter, since the open ground probably indicates a wiring problem within the RV.

