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Background

The current draft P802.11s/D0.03 [1] describes the RA-OLSR as an optional routing protocol in clause 11A.5 but does not specify an action frame format and information elements used by the protocol in relevant clauses. This contribution provides normative texts for the specification of action frame format and information elements for the RA-OLSR protocol.
The following is normative text proposed as an amendment to P802.11s/D0.03.

Insert new clauses after 7.3.2.58 as follows:
7.3.2.59 RA-OLSR Information Elements
RA-OLSR IEs are carried in RA-OLSR frames (defined in clause 7.4.5.14) and have the following common format:

	Octets: 1
	1
	1
	6
	1
	1
	2
	Variable

	ID
	Length
	Vtime
	Originator Address
	Time To Live (TTL)
	Hop Count
	Message Sequence Number (MSN)
	IE-specific fields


Figure s1: Format of RA-OLSR information elements
Table s1: Fields common to all RA-OLSR information elements
	Field
	Value/Description

	ID
	TBD

	Length
	Length of the IE

	Vtime
	Validity time during which a node must consider the information contained in the IE as valid after its reception, unless a more recent update to the information is received. The validity time is represented by its mantissa (four highest bits of Vtime field) and by its exponent (four lowest bits of Vtime field). In other words:

Vtime = C * (1+a/16) * 2^b  [in seconds]

where ‘a’ is the integer represented by the four highest bits of Vtime field and ‘b’ the integer represented by the four lowest bits of Vtime field. The recommended value of the scaling factor ‘C’ is specified in clause 11A.5.14.

	Originator Address
	The MAC address of the node that has originally generated this IE. This may be different from the sender-address in case that multiple IEs are encapsulated in one frame.

	Time To Live (TTL)
	The maximum number of retransmissions of an IE. Before an IE is retransmitted, the TTL must be decremented by 1. An IE with TTL equal to 0 or 1 must not be retransmitted under any circumstances.

	Hop Count
	The number of hops an IE has attained. Before an IE is retransmitted, the Hop Count must be incremented by 1. The Hop Count is initialized to 0 by the originator of the IE.

	Message Sequence Number (MSN)
	A sequence number assigned by the originator node, which ensures that each message (i.e., IE) can be uniquely identified in the network. The MSN is increased by 1 for each IE originating from the node. “Wrap-around” is handled as described in clause 11A.5.15.

	IE-Specific Fields
	Fields specific to each IE


Fields specific to each IE are described in the following subclauses.
7.3.2.59.1 RA-OLSR HELLO Element
	Octets: 1
	1
	1
	2
	6
	4
	…
	6
	4

	Htime
	Willingness
	Link Code
	Link Message Size
	Neighbor Interface Address
	Link Metric
	…
	Neighbor Interface Address
	Link Metric


	…
	1
	2
	6
	4
	…
	6
	4

	…
	Link Code
	Link Message Size
	Neighbor Interface Address
	Link Metric
	…
	Neighbor Interface Address
	Link Metric


Figure s2: Fields specific to RA-OLSR HELLO element
Table s2: Fields specific to RA-OLSR HELLO element
	Field
	Value/Description

	Htime
	HELLO emission interval used by the node on this particular interface. The HELLO emission interval is represented by its mantissa (four highest bits of Vtime field) and by its exponent (four lowest bits of Vtime field). In other words:

Vtime = C * (1+a/16) * 2^b  [in seconds]

where ‘a’ is the integer represented by the four highest bits of Vtime field and ‘b’ the integer represented by the four lowest bits of Vtime field. The recommended value of the scaling factor ‘C’ is specified in clause 11A.5.14.

	Willingness
	The willingness of an MP to carry and forward traffic for other MPs (i.e., to be selected as MPR).

An MP with willingness WILL_NEVER must never be selected as MPR by any MP. An MP with willingness WILL_ALWAYS must always be selected as MPR. By default, an MP should advertise a willingness of WILL_DEFAULT (see clause 11A.5.14.6 for willingness constants).

	Link Code
	Link state (see Clause 11A.3.2). One additional link state: MPR_NEIGH – indicating that the neighbors have at least one symmetrical link AND have been selected as MPR by the sender.

	Link Message Size
	The size of each link message counted in octets and measured from the beginning of the preceding “Link Code” field until the next “Link Code” field (or to the end of the IE if there are no more link types).

	Neighbor Interface Address
	The MAC address of an interface of a neighbor MP.

	Link Metric
	An example is the Airtime cost in clause 11A.4.2.1.


7.3.2.59.2 RA-OLSR Topology Control (TC) Element
	Octets: 2
	6
	4
	…
	6
	4

	Advertised Neighbor Sequence Number (ANSN)
	Advertised Neighbor Main Addresses
	Link Metric
	…
	Advertised Neighbor Main Addresses
	Link Metric


Figure s3: Fields specific to RA-OLSR TC element

Table s3: Fields specific to RA-OLSR TC element
	Field
	Value/Description

	ANSN
	A sequence number associated with the advertised neighbor set. Every time an MP detects a change in its advertised neighbor set, it increments this sequence number (“Wrap-around” is handled as described in clause 11A.5. 15). This number is sent in this ANSN field of the TC IE to keep track of the most recent information. When an MP receives a TC IE, it can decide on the basis of this advertised ANSN, whether or not the received information about the advertised neighbors of the originator MP is more recent than what it already has.

	Advertised Neighbor Main Address
	The main address of a neighbor MP. All main addresses of the advertised neighbors of the originator MP are put in the TC IE.
If the resulting IE cannot fit into one frame (due to maximum allowed frame size as imposed by the network), more TC IEs will be generated for any advertised neighbor addresses that have not been transmitted and carried in separate frames until the entire advertised neighbor set has been sent. Extra main addresses of neighbor MPs may be included, if redundancy is desired.
Advertisement Neighbor Main Address pairs with its link metric. If an advertised neighbor is reachable through more than one link, the link with the best quality (smallest cost value) is selected and advertised.

	Link Metric
	An example is the Airtime cost in clause 11A.4.2.1.


7.3.2.59.3 RA-OLSR Multiple Interface Declaration (MID) Element
	Octets: 6
	6
	…

	RA-OLSR Interface Address
	RA-OLSR Interface Address
	…


Figure s4: Fields specific to RA-OLSR MID element

Table s4: Fields specific to RA-OLSR MID element
	Field
	Value/Description

	RA-OLSR Interface Address
	The address of an RA-OLSR interface of the MP, excluding the MPs main address (which is already indicated in the Originator Address field).
All interface addresses other than the main address of the originator MP are put in the MID IE. If the resulting IE cannot fit into one frame (due to maximum allowed frame size as imposed by the network), more MID IEs will be generated for any interface addresses that have not been transmitted and carried in separate frames until the entire interface addresses have been sent.


7.3.2.59.4 RA-OLSR Local Association Base Advertisement (LABA) Element
	Octets: 1
	1
	6
	1
	…
	6
	1
	…

	Block Index (1)
	Block Message Size
	STA Address
	STA Sequence Number
	…
	STA Address
	STA Sequence Number
	…


	1
	1
	6
	1
	…
	6
	1

	Block Index (N)
	Block Message Size
	STA Address
	STA Sequence Number
	…
	STA Address
	STA Sequence Number


Figure s5: Fields specific to RA-OLSR LABA element
Table s22:  Fields specific to RA-OLSR LABA element
	Field
	Value/Description

	Block Index
	The index of a block that stores a list of STA addresses with their sequence numbers

	Block Message Size
	The size of a block counted in octets and measured from the beginning of the preceding “Block Index” field until the next “Block Index” field (or to the end of the IE if there are no more blocks).

	STA Address
	The MAC address of the associated STA.

Note that a station address does not include the “Group MAC address bit” in the 48-bit MAC address as described for Local Association Base (LAB) and Global Association Base (GAB) in clause 11A.5.4. 

	STA Sequence Number
	The sequence number in the association management frame sent by the STA


7.3.2.59.5 RA-OLSR Local Association Base Checksum Advertisement (LABCA) Element

	Octets: 1
	16

	…
	1
	16

	Block Index (1)
	Block Checksum
	…
	Block Index (N)
	Block Checksum


Figure s6: Fields specific to RA-OLSR LABCA element
Table s22:  Fields specific to RA-OLSR LABCA element
	Field
	Value/Description

	Block Index
	The index of a block that stores a list of STA addresses with their sequence numbers

	Block Checksum
	The checksum of a block (see clause 11A.5.13.7.5 for details of the checksum calculation).


7.3.2.59.6 RA-OLSR Association Base Block Request (ABBR) Element
	Octets: 1
	…
	1

	Block Index
	…
	Block Index


Figure s7: Fields specific to RA-OLSR ABBR element
Table s22:  Fields specific to RA-OLSR ABBR element
	Field
	Value/Description

	Block Index
	The index of a block that has been detected to be inconsistent and is requested for readvertisement by the MP generating this IE.


Update Table s15 in clause 7.4.5 as follows (changes are in red color):
Table s5: Mesh management Action field values
	Action field value
	Description
	Application

	0
	Local Link state announcement
	Neighbor discovery

	1
	Peer Link Disconnect
	Neighbor discovery

	2
	Route Request
	HWMP routing

	3
	Route Reply
	HWMP routing

	4
	Route Error
	HWMP routing

	5
	Route Reply Ack
	HWMP routing

	6
	Congestion Control Request
	Congestion Control

	7
	Congestion Control Response
	Congestion Control

	8
	Neighborhood Congestion Announcement
	Congestion Control

	9
	Mesh Deterministic Access (MDA)
	MDA

	10
	Beacon Timing Request
	Beaconing and Synchronization

	11
	Beacon Timing Response
	Beaconing and Synchronization

	12
	Non-mesh Action Encapsulation
	Action

	13
	Radio Aware Optimized Link State Routing (RA-OLSR)
	RA-OLSR

	16-254
	Reserved
	

	255
	Vender Specific Mesh Management
	Vender Specific


Insert a new clause before 7.4.5.14 as follows:

7.4.5.14 RA-OLSR frame format

The RA-OLSR frame format uses the Action frame body format and is transmitted by an MP to one (in unicast manner) or more neighbor MPs (in broadcast manner) in a WLAN mesh where the RA-OLSR protocol is in use as its active path selection protocol. The frame format is shown in Figure s66.
	Octets: 1
	1
	Variable

	Category
	Action
	One or more RA-OLSR elements


Figure s66: RA-OLSR frame format

The Category field shall be set to 4 (representing mesh management).

The Action field shall be set to 13 (representing RA-OLSR).

The RA-OLSR elements are described in clause 7.3.2.59.
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Abstract


This submission provides normative texts specifying information elements and an action frame format used by the RA-OLSR protocol, which are missing in the current draft D0.03.











� This is based on the assumption that MD5 is used in checksum calculation.
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