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Affected CIDs

24, 464, 2457, 4864, 5683
CID 24:

How about a mesh operating with different UCG? Does every UCG need to run the same protocol? Or different UCG may run different protocols

Resolution:

Counter

The new text in 11A3.2 is much clearer and states that there is only one active protocol per mesh.

The resolution was provided at the April 2007 Ad hoc meeting in Eindhoven, NL. This document is in line with that resolution.

CID 2457:

The statement in 11A.2.2 indicates that WLAN Mesh is not forced to use “least common denominator” protocol, i.e., the mesh may not work new mesh points that do not implement the non-default protocol selected for the mesh. However, this conflicts with the statement in 11A2.3 about the default path selection protocol that must be implemented to “ensure interoperability”. Is the goal to ensure interoperability or not? If yes, the first statement would need to be modified to require change to “least common denominator” protocol.. If not, the second statement about ensured interoprability should be removed.

Resolution:

Counter

New text is provided with this document. The new text in this document talks about ensuring “minimum capabilities for interoperability” (instead of baseline interoperability). The term “least common denominator” is not used anymore.

CID 464:

This clause states that a WLAN mesh can be implemented with any path selection metric(s) and/or any path selection protocol(s). While this is correct in principle, there are still dependencies between path selection protocols and link metrics. These dependencies are not discussed, and no text is given on how to handle such dependencies.

Resolution:

Accept

This document provides the necessary text.

CID 4864:

How to get cumulative metric?
Resolution:

Counter
This document provides the necessary information: The operator for computing the cumulative metric depends on the active path selection metric and is defined through the path selection metric ID of the active path selection metric.

CID 5683:

HWMP: RREP cannot allow for multiple metrics.

Resolution:

Reject
The discussion concluded that HWMP will have a metric field of 4 octets and that there will not be explicit support for multiple metrics. The interpretation of the metric field is open to the implementation / path selection metric. Especially, it might be interpreted as multiple metrics, for instance, 2 metrics of 2 octets length each. 


To editor: Replace clauses 11A.3.2 and 11A.3.3 on page 130 with the following new clauses:
11A.3.2
Extensible path selection framework

This standard includes an extensible framework to enable flexible implementation of path selection protocols and path selection metrics within the mesh framework.  The standard includes a default mandatory path selection protocol (HWMP) and default mandatory path selection metric (Airtime Link Metric) for all implementations to ensure minimum capabilities for interoperability between devices from different vendors.  However, the standard also allows any vendor to implement any path selection protocol and/or path selection metric in the mesh framework to meet special application needs, for instance, with high mobility of mesh points. The mesh framework allows flexibility to integrate future path selection protocols for wireless mesh networks.  
An MP may include multiple protocol implementations (that is, the default protocol, optional protocols, vendor specific protocols, etc.) as well as multiple metric implementations, but only one path selection protocol and only one path selection metric shall be active in a particular mesh at a time.  Different meshes may have different active path selection protocols, but a particular mesh shall have one active protocol at a time.

As described in 11A.1.3 and 11A.1.4, MPs use the Mesh Configuration element (7.3.2.53) to announce the active path selection protocol and active path selection metric of the mesh network. This allows a neighbor MP to identify if and how it should participate in the mesh. This standard does not force an existing mesh that is using a protocol other than the default protocol to switch to the default protocol when a new MP requests peer link establishment. While it is possible, in principle, to implement such behavior, an algorithm to coordinate such reconfiguration is beyond the scope of this standard.

11A.3.3
Path selection metrics and path selection protocols

The mesh extensibility framework allows a mesh to be implemented with any path selection metric(s) and/or any path selection protocol(s). Each specification and implementation of any path selection protocol and any path selection metric identifies the following parameters:

· unique identifier as defined in 7.3.2.53.1 and 7.3.2.53.2
· data type of metric values 

· length of the metric field 

· operator for aggregation of link metrics to a path metric; the symbol ( is used to identify an arbitrary operator for aggregation
· comparison operator for determining a better or worse path; how this is performed depends on the actual comparison operator
· initial value of the path metric

The selected path selection protocol and path selection metric must be compatible, that is: 
· all possible metric values as defined by the data type and the length of the path selection metric can be handled by the path selection protocol

· the operator for aggregating link metrics is supported by the path selection protocol implementation

11A.5 defines a default radio-aware path selection metric—the Airtime Link Metric—to enable baseline interoperability. 11A.6 defines a default path selection protocol—the Hybrid Wireless Mesh Protocol (HWMP)—that shall be implemented on all MPs to ensure baseline interoperability. 
To editor: Add at the end of clause 11A.5 the following text:
Table sXX gives the parameters of the airtime link metric for Extensible Path Selection Framework.
Table sXX: Parameters of Airtime Link Metrik for Extensible Path Selection Framework

	Path Selection Metric ID
	See table s4 in 7.3.2.53.2

	Data type
	Unsigned Integer, 0 ( metric value ( 4,294,967,296

	Length of metric field
	4 octets

	Operator for metric aggregation
	addition ( + )

	Comparison operator
	less than, equal to, greater than as used with integers
metric a is better than metric b iff a < b
metric a is equal to metric b iff a = b
metric a is worse than metric b iff a > b

	Initial value of path metric
	0


To editor: Insert new clause as clause 11A.6.2 before current clause 11A.6.2 “Definitions” (D1.03) and renumber accordingly

11A.6.2
Parameters for Extensible Path Selection Framework

Table sXX: Parameters of HWMP for Extensible Path Selection Framework

	Path Selection Protocol ID
	See table s3 in 7.3.2.53.1

	Data type of metric field
	As defined by active path selection metric

	Length of metric field
	4 octets

	Operator for metric aggregation
	As defined by active path selection metric

	Comparison operator
	As defined by active path selection metric

	Initial value of path metric
	As defined by active path selection metric


To editor: Insert new clause as clause 11A.7.3 before current clause 11A.7.3 “Message processing and forwarding” (D1.03) and renumber accordingly
11A.7.3
Parameters for Extensible Path Selection Framework

Table sXX: Parameters of RA-OLSR for Extensible Path Selection Framework

	Path Selection Protocol ID
	See table s3 in 7.3.2.53.1

	Data type
	As defined by active path selection metric

	Length of metric field
	4 octets

	Operator for metric aggregation
	As defined by active path selection metric

	Comparison operator
	As defined by active path selection metric

	Initial value of path metric
	As defined by active path selection metric


To editor: In clause 7.3.2.78.2 “RA-OLSR Topology Control (TC) element” change text on page 50 lines 28-29 as follows:

The 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 (best metric value) is selected and advertised.

To editor: In clause 11A.4.2.2 “Conditions for generating and sending a PANN” in table s19 – “Content of a PANN element in Case A” change row “Metric” to:
	Metric
	Initial value of active path selection metric


To editor: In clause 11A.4.2.2 “Conditions for generating and sending a PANN” in table s20 – “Content of a PANN element in Case B” change row “Metric” to:

	Metric
	As received ( own metric towards the transmitting MP


To editor: In clause 11A.6.1.2 “On demand path selection mode” change first paragraph (p. 142, lines 9-11) to:
If a source MP needs to find a path to a destination MP using the on demand path selection mode, it broadcasts a PREQ with the destination MP specified in the destination list and the metric field initialized to the initial value of the active path selection metric.

To editor: In clause 11A.6.1.3.1 “Proactive PREQ mechanism” change first paragraph (p. 143, lines 4-7) to:

The PREQ tree building process begins with a proactive Path Request message sent by the root MP, with the destination address set to all ones (broadcast address), the DO flag set to 1 and the RF flag set to 1. The PREQ contains the path metric (set to the initial value of the active path selection metric by the root MP) and a sequence number. The proactive PREQ is sent periodically by the root MP, with increasing sequence numbers.

To editor: in clause 11A.6.3.5 “Creation and update of forwarding information” change numbered item 4 (p. 147-148, lines 63-3) to:

4)
If the MP has valid forwarding information to the transmitter of the HWMP_IE and if the path metric of this information is worse than the metric of the last link, then the MP updates this forwarding information with the transmitter address of the management frame containing the HWMP_IE (( next hop), the destination sequence number is set to invalid, the metric of the last link (( path metric), and the larger one of the lifetime of the stored forwarding information and the value of field hwmp_ie.lifetime (( lifetime).

To editor: In clause 11A.6.4.2 “Conditions for generating and sending a PREQ” in table s25 – “Content of a PREQ element in Case A” on page 149 change row “Metric” to:

	Metric
	Initial value of active path selection metric


To editor: In clause 11A.6.4.2 “Conditions for generating and sending a PREQ” in table s26 – “Content of a PREQ element in Case B” on page 150 change row “Metric” to:

	Metric
	Initial value of active path selection metric


To editor: In clause 11A.6.4.2 “Conditions for generating and sending a PREQ” in table s27 – “Content of a PREQ element in Case C” on page 151 change row “Metric” to:

	Metric
	Initial value of active path selection metric


To editor: In clause 11A.6.4.2 “Conditions for generating and sending a PREQ” in table s28 – “Content of a PREQ element in Case D1” on page 152 change row “Metric” to:

	Metric
	As received ( own metric towards transmitter of received PREQ


To editor: In clause 11A.6.4.2 “Conditions for generating and sending a PREQ” in table s29 – “Content of a PREQ element in Case D2” on page 153 change row “Metric” to:

	Metric
	As received ( own metric towards transmitter of received PREQ


To editor: In clause 11A.6.4.2 “Conditions for generating and sending a PREQ” in table s30 – “Content of a PREQ element in Case D3” on page 153 change row “Metric” to:

	Metric
	As received ( own metric towards transmitter of received PREQ


To editor: In clause 11A.6.4.2 “Conditions for generating and sending a PREQ” in table s31 – “Content of a PREQ element in Case E” on page 155 change row “Metric” to:

	Metric
	Initial value of active path selection metric


To editor: In clause 11A.6.4.3.1 “Acceptance criteria” change second bullet (p. 155 line 47) to:
— (DSN = previous DSN) AND (updated path metric is worse than previous path metric)

To editor: In clause 11A.6.5.2 “Conditions for generating and sending a PREP” in table s32 – “Content of a PREP element in Case A” on page 157 change row “Metric” to:

	Metric
	Initial value of active path selection metric


To editor: In clause 11A.6.5.2 “Conditions for generating and sending a PREP” in table s33 – “Content of a PREP element in Case B” on page 158 change row “Metric” to:

	Metric
	As received ( own metric towards the transmitting MP


To editor: In clause 11A.6.5.2 “Conditions for generating and sending a PREP” in Case C change text before table s34 – “Contents of a PREP element in Case C”(p. 158 lines 38-50) as follows:
Case C:
Intermediate reply


A PREP is transmitted if the MP has received a PREQ fulfilling all of the following conditions:

· The PREQ Destination Only flag is set to 0

· The receiving MP has  active forwarding information with:

· A destination that is the same as the Destination Address of the PREQ 

· A DSN that is greater than or equal to the DSN of the PREQ (preq.dest_dsn)

· c.

A non-zero lifetime

The content of the generated PREP in Case C shall be as shown in  Table s34.

To editor: In clause 11A.6.5.2 “Conditions for generating and sending a PREP” in table s34 – “Content of a PREP element in Case C” on page 159 change row “Metric” to:

	Metric
	Value of path metric taken from the active forwarding information for the destination address of the PREQ


To editor: In clause 11A.6.5.2 “Conditions for generating and sending a PREP” in table s35 – “Content of a PREP element in Case D” on page 159 change row “Metric” to:

	Metric
	Initial value of active path selection metric


To editor: In clause 11A.6.7.2 “Conditions for generating and sending a RANN” in table s39 – “Contenst of a RANN element in Case B” on page 164 change row “Metric” to:

	Metric
	As received ( own link metric towards the transmitting MP


To editor: In clause 11A.6.7.3.1 “Acceptance criteria” change second bullet (p. 164 line 51) to:

— (DSN = previous DSN) AND (updated path metric is worse than previous path metric)

To editor: In clause 11A.7.4.7 “Topology set” change in table row “T_link_metric” to:

	T_link_metric
	The value representing the metric cost of the link. If more than one link exists, the cost of the link with the best quality should be used. An example of link metric is the Airtime cost given in 11A.5.


	
	


To editor: In clause 11A.7.9 “Populating the MPR set” change text in paragraphs on page 177 lines 28-35 as follows:

The heuristic for the selection of MPRs in the original OLSR does not take into account the radio-aware metric. It computes an MPR set with minimal cardinality and therefore links with better radio-aware metric can be omitted. Consequently, the path calculated between two MPs using the known partial topology is not optimal (in terms of radio-aware metric) in the whole network.

The decision of how each MP selects its MPRs is essential to determinate the optimal radio-aware metric path in the network. In the MPR selection, links with good radio-aware metric should not be omitted.

To editor: In clause 11A.7.12.2 “Path selection algorithm” change text for numbered item b (p. 182, lines 36-48) as follows:

· Call the MP just added to the tree MP V. For each MP W, which is the one-hop neighbor, and the link between V and W is the SYM link, calculate the link cost (the accumulation of radio-aware metric) D of the resulting path from the root MP to W. D is equal to the accumulation of the link cost of the (already calculated) best path to vertex V and the advertised cost of the link between vertices V and W.  If D is:

· Worse than or equal to the value that already appears for vertex W on the candidate list, then examine the next MP.

· Better than the value that appears for W on the candidate list, or if W does not yet appear on the candidate list, then set the entry for W on the candidate list to indicate D from the root MP. The next hop that results from the candidate path for W accordingly is set to the same as the next hop of V.

To editor: In clause T.4 “Radio Aware OLSR flowcharts” in figure s110 – “Flowchart for selection of MPRs” on page 219, change in shown part of figure

[image: image1.emf]
· Minimum radio-aware metric

to:

· Better radio-aware metric

To editor: In clause T.4 “Radio Aware OLSR flowcharts” in figure s111 – “Flowchart for selection of optimal paths” on page 220, change in shown parts of figure text as indicated below:
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Calculate the cost D (the accumulation of radio-aware metrics) of the resulting path from the root to W:

D is equal to the accumulation of the cost of the (already calculated) best path to V and the advertised link cost between V and W.

D worse than known cost of the path to W

To editor: In clause T.7 “MP boot sequence example” in figure s117 – “MP Boot Sequence” on page 226, change in shown parts of figure text as indicated below in both subfigures “(a) Using Passive Scanning” and “(b) Using Active Scanning”:
[image: image4.png]unk

ik sate smnoucemers

Link qusity (1 &0

Lin ST
Discov:

AS.





Link quality is measured
To editor: In clause T.8.1 “MP neighbor table” change text as shown below to:

· MP neighbor table

An MP should maintain a table containing an entry for each discovered neighbor MP. By definition, all neighbor MPs have the same Mesh ID. Each entry should contain the information shown in Table s42.
	· MP neighbor table entry

	Value
	Description

	Neighbor MAC address
	MAC address of the neighbor MP PHY 

	Primary MAC address
	Primary MAC address of the MP, if it has more than one PHY

	State
	State of the association with the neighbor

	Directionality
	Directionality value in previous association request

	co
	Operating channel number

	pl
	Channel precedence value

	
	

	
	

	Link metric
	value of the link metric to this neighbor MP

	Q
	Received signal strength or quality (internal units)


The state of peer link establishment with the neighbor should take one of the values shown in Table s43, and should be initialized on discovery to neighbor or candidate peer based on beacon or probe response contents as described in 7.2.3.1 and 7.2.3.9.

	· State values

	State
	Description

	Neighbor
	Discovered, no peer capability

	Candidate peer
	Has peer capability, no association established

	Association pending
	Association sent, reply not received

	Link unavailable
	Peer link established with this MP, link not yet measured

	Link available
	Peer link established with this MP, link measured and active


The neighbor MAC address is the address of the neighbor MP’s PHY that was discovered.  The state information for the link to the MP stored in the MP neighbor table entry is with respect to this advertised address.

The primary MAC address of a neighbor MP is the primary unique address of the MP.  In the case where the neighbor MP has only one PHY, the primary MAC address is equal to the PHY MAC address.  In the case where the neighbor MP has more than one PHY, the primary MAC address is typically the PHY MAC address with the smallest address value. (Note: more than one table entry may be created for a given neighbor primary MAC address).

The operating channel number is the channel on which the beacon was received from the MP.

The channel precedence value is a number chosen by all MP PHYs in a given Mesh. It is contained in the beacon transmitted by the neighbor MP.  It is used when merging disjoint networks and for the purpose of supporting DFS.

The link metric value is created by the local computation of the active path selection metric.

The received signal strength or quality may represent any convenient quality measure; this value is never presented at an exposed interface, but rather is used for comparisons.
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