3.3
 Address claiming procedure
3.3.1 
Introduction
The RV-C node that has no assigned SA address may use the node  Upon connecting to an RV-C network, a node must use the address claiming procedure to get an a unique SA address.  Unless specified as part of a device type’s definition, each node on an RV-C network should claim exactly one source address, even if it implements more than one device type or instance of a device type. 
There two types of source addresses – static and dynamic – which use the same DGNs in the claiming process.  The primary difference is that a statically addressed device has a higher claim priority than any dynamically addressed device.  Thus a statically addressed device does not have to implement the necessary logic to switch addresses when other devices contend for the same address.  However, the cost of this simplicity is the potential for persistent addressing conflicts, which can be difficult to troubleshoot in complex networks.
3.3.2
Source Address claiming
The RV-C node requesting dynamically an SA begins with an address request message. Every RV-C node shall be able to respond to the address request message with an address claimed message. RV-C nodes that are "hard wired" to an SA shall respond to the address request in order to prevent a dynamically addressed RV-C node from taking its address. A dynamically addressed RV-C node will try addresses until it finds one unclaimed. Once it finds an unclaimed address, it sends the address claimed message.
For its first message, a dynamically addressed node shall transmit using source address 254 (FEh).  This address shall be used solely to transmit a Request for DGN (See section <link to 3.2.4.3>), directed at the device’s desired source address, requesting the ADDRESS_CLAIM DGN (See section <link to 3.3.3>).  In this way, the device determines whether the desired address is currently in use.

To satisfy the requirements of the Request for DGN, any device using the source address being targeted must respond within 250ms with the ADDRESS_CLAIM DGN.  The requesting device then compares the values that DGN with its own ADDRESS_CLAIM values.  If it has a higher priority, it transmits the ADDRESS_CLAIM DGN, using the desired source address, then waits 250ms to allow the lower-priority device to clear its transmit cache and begin claiming a new address.  If it has a lower priority, the device repeats the process, targeting the next lower address and again using source address 254 (FEh).    (See section <link to 3.3.2.1> for other acceptable algorithms for determining the next address to target.)

A device that loses its address to another must claim a new address in the same manner, temporarily using FEh as its source address for the initial request.  The 254 (FEh) address is not to be used for any messages other than this specific Request for DGN.  Until a device has successfully claimed an address, it shall not transmit any messages other than this Request and the ADDRESS_CLAIM.

A statically addressed device begins by transmitting ADDRESS_CLAIM using the desired source address, then waiting 250ms for any device at the address to clear its cache and abandon the address.  After the pause the device may begin normal activity.
Table a defines the address request message.

Table a - Address request message
	Attribute
	Value definition

	DGN
	EA00h

	DGN-High
	EAh 

	DGN-Low
	Address desired 

	Priority:
	6

	Data length
	8 bytes

	Broadcast gap
	As needed

	Source address
	254 (no address has been claimed)

	Data 0
	0

	Data 1
	238

	Data 2
	0

	NOTE: It will be seen that that this is just an ordinary request for DGN EE00h, but directed at a particular address.


Table b defines the address claimed message.

Table b - Address claimed
	Attribute
	Value definition

	DGN
	EE00h

	DGN-High
	EEh

	DGN-Low
	00h

	Priority
	6

	Broadcast gap
	On request only

	Source address
	Assigned SA

	Data 0 to 7
	"ADDRESS_CLAIM" (8-byte identifier, see clause )


In order to reduce the possibility of mis-configured RV-C nodes (ending up with the very same SA), RV-C nodes used in the same network should try to claim different SAs.  In most cases, RV-C nodes should start with the highest address with the “Preferred Dynamic Address Range” given for one of its RV-C device types in Table Error: Reference source not found. The RV-C node shall not attempt to claim an address that might be used by a statically addressed RV-C node.   For dynamically addressed devices, the default initial address to be targeted is determined by the general device category, as given in Table <link 7.2> as Preferred Dynamic Address Range.  If an address is already claimed, the RV-C node shall try the next address lower, and thus count downwards. If all addresses within the desired “Preferred Dynamic Address Range” have been claimed, the device should continue requesting the next lower address until it arrives at address 0. In the extreme case that address 0 has also already been claimed, the device should then attempt to claim address 253, and then continue working down from there.   Section <link to 3.3.2.1> provides some acceptable variations on this procedure to further reduce start-up traffic.
In rare cases a manufacturer may know that many of its nodes for which the same preferred dynamic address range applies will be regularly installed on the same RV-C network. In order to reduce network traffic at startup, the manufacturer may choose to have its nodes begin address claiming at a lower point in the preferred dynamic address range as opposed to the highest value. For instance, if a vendor of RV-C window shades (preferred dynamic address range 128-143) sells a package that implements more than a dozen nodes, each requiring its own source address, they may design their nodes so that the first begins address claiming at 140, the second begins claiming at 139, the third at 138, and so on. 
The ADDRESS_CLAIM field as described in Section  is used to determine the priority of RV-C nodes in address claiming. RV-C nodes with a higher priority ADDRESS_CLAIM field may "take" an address from a lower priority RV-C node, though it is acceptable for manufacturers to choose to avoid this practice (for example, they may choose to avoid “taking” the addresses of lower priority nodes except when all other addresses in the preferred range are in use). Statically addressed RV-C nodes may keep their address. Dynamically addressed RV-C nodes shall yield to static RV-C nodes, or to dynamic RV-C nodes with a higher priority ADDRESS_CLAIM field .

An RV-C node with dynamic addresses shall monitor network traffic and if they see another RV-C node using its address and it has a higher priority ADDRESS_CLAIM field it shall automatically run through the procedure and claim a new address.
3.3.2.1
Reducing Traffic at Startup
In order to reduce network traffic at startup, dynamically addressed devices may optionally modify the address claiming process through one or more of the following techniques:

– The device may attempt to claim the same address that it was using when it last powered off.

– The device may start claiming using an address offset from the indicated start address by a value based on its Instance or similar index.  The start address must still be in the address range specified for the device type.

– The device may decrement its intended address by a small value other than 1 when forced by a higher-priority device.

– The device may begin at the lower end of its dynamic range and increment up.  Note that this is the standard for claiming under SAE J1939. If all addresses within the device’s preferred dynamic range are taken when using this approach the device should continue claiming the next higher address until address 253 is reached; if address 253 is already taken, the device should then continue claiming at address 0 and work up from there.

When using the above techniques, the start address is still required to be in the range designated for the device type.  Note that the effectiveness of any technique depends on the quantity and types of devices on the network and whether each device uses any of these methods.

<Section 3.3.3.2 – Persistent Conflict is submitted, not yet approved.>

3.3.2.3

Sequence Diagrams

Figure <Ref to 3.3.2.3> illustrates the sequence when a dynamically-addressed device connects to an RV-C network, in this case with a higher-priority device already using the desired address (159) and a lower-priority device using the next lower address (158).
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Figure <Ref to 3.3.2.3> - Dynamic Addressing Sequence
3.3.3
ADDRESS_CLAIM field
The ADDRESS_CLAIM field DGN is used as a method of uniquely identifying RV-C nodes during the address claiming procedure and for network troubleshooting. 
Table <ref 3.3.3>a defines the DG attributes and Table <ref 3.3.3>b defines the signal and parameter attributes.

Table <ref 3.3.3>a — DG definition
	DG attribute
	Value

	Name
	ADDRESS_CLAIM

	DGN
	EE00h

	Default priority
	6

	Maximum broadcast gap
	N/A

	Normal broadcast gap
	On Request or On Boot

	Minimum broadcast gap
	None

	Number of frames
	1

	ACK requirements
	None


Table <ref 3.3.3>b — Signal and parameter definition

	Byte
	Bit
	Name
	Data type
	Unit
	Value definition

	0
	0 to 7
	Serial Number (LSB)
	uint8
	
	Optional.  See below

	1
	0 to 7
	Serial Number 
	uint8
	
	

	2
	0 to 4
	Serial Number (MSbits)
	uint5
	
	

	2
	5 to 7
	Manufacturer Code (LSbits)
	uint3
	
	Obtained from the SAE.

	3
	0 to 7
	Manufacturer Code (MSbits)
	uint8
	
	

	4 to 6
	
	Optional 
	For use by vendor.

	7
	0 to 6
	Optional 
	

	7
	7
	Arbitrary Address Capable
	bit
	
	Required

1 = Node supports dynamic address claiming.

0 = Node is statically addressed.



If multiple devices from the same manufacturer are potentially present on a network, each device must be provided with a unique overall ADDRESS_CLAIM value.  This is typically the Serial Number, but there is no specific requirement other than overall uniqueness.
3.3.3.1

Arbitrating Priority Conflicts
When two or more nodes attempt to claim the same source address, the ADDRESS_CLAIM DGN is used for arbitration. The ADDRESS_CLAIM field should be treated as an unsigned eight byte value with the “Arbitrary Address Capable” bit being the most significant bit. The device with the lower value has the higher priority.  This ensures statically addressed nodes will always have the highest priority.
The ADDRESS_CLAIM field is defined in Table .

Table : ADDRESS_CLAIM field
	Byte
	Bit
	Name
	Description

	0
	0 to 7
	Serial number (LSB)
	Optional. Required if multiple nodes from the same manufacturer may be present on the network.



	1
	0 to 7
	Serial number
	

	2
	0 to 4
	Serial number (MSB)
	

	2
	5 to 7
	Manufacturer code (LSB)
	Required. Code obtained from SAE or RVIA.

	3
	0 to 7
	Manufacturer code
	

	4
	0 to 2
	Node instance -

DEPRECATED
	Deprecated

For devices implementing multiple RV-C nodes (normally 0)

	4
	3 to 7
	Function instance -

DEPRECATED
	Deprecated

Optional, intended to allow multiple instances of the same RV-C node, normally 0

	5
	0 to 7
	Compatibility Field
	Optional, normally 0

	6
	0
	Reserved
	Always 0

	6
	1 to 7
	Compatibility Field
	Optional, normally 0

	7
	0 to 3
	Compatibility Field
	Optional, normally 0

	7
	4 to 6
	Compatibility Field
	Always 0

	7
	7
	Arbitrary address capable
	Required.

1 – Node supports address claiming
0 – Node uses a fixed source address


3.3.4
Manufacturer-Specific ADDRESS_CLAIM Request

The purpose of this DGN is to facilitate manufacturers in building a cross reference table of their own or other manufacturers' devices without using a global request for Address Claim. Only nodes whose Manufacturer Code matches the 11 bit value in bytes 0-1 should respond. 

Table b.
a defines the DG attributes. The signal and parameter attributes are found in Table 
Table a – DG definition
	DG attribute 
	Value 

	Name 
	MFG_SPECIFIC_CLAIM_REQUEST

	DGN 
	1FED6h

	Default priority 
	6 

	Maximum broadcast gap 
	N/A 

	Normal broadcast gap 
	as needed

	Minimum broadcast gap 
	50 ms, see Error: Reference source not found

	Number of frames 
	1 

	ACK requirements 
	ADDRESS CLAIMED MESSAGE (0EE00h )


Table b – Signal and parameter definition
	Byte 
	Bit 
	Name 
	Data type 
	Unit 
	Value description 

	0 
	0 to 2
	Manufacturer Code 
	uint3 
	-
	LSb

Manufacturer Code in ADDRESS CLAIM field

	1
	-
	Manufacturer Code
	uint8
	-
	MSb

Manufacturer Code in ADDRESS CLAIM field


