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1. CID R3056
	R3056
	Charlie Perkins
	Futurewei
	32
	5.2.2
	2
	Difficult to see the usefulness of "mutual link" if out of scope
	Calculation should be specified in at least one metric type, or else concept removed from document.


AiP
Fix the wording for ‘incoming’ and ‘outgoing’ metric. They should be ‘observed’ or ‘announced by the neighbor’. Observed metric may be incoming (e.g. RSW) or it may be outgoing (e.g. ETX counting how many transmission and retransmission occurs)

· Replace “incoming metric” with “observed metric” in the whole text except ones listed as exception below .

· Replace “outgoing metric” with “announced metric” in the whole text except ones listed as exception below.

(*) Exception
On p.32, on l.3-l.4, “the incoming metric from and the outgoing metric to” shall be replaced by “observed metric of and announced metric by”
On p.32, on l.12, l.18 and l.20, “recorded as the incoming metric” shall be replaced by “recorded by the announced metric”
	
· Modify the definition in 3.1 as following.
incoming observed metric: Value of the link quality metric from between a neighbor to and the current device that the current device can be observed. used when links are not assumed to be symmetric.

outgoing announced metric: Value of the link quality metric from between the current device to and a neighbor announced by NLM IEs used when links are not assumed to be symmetric.

· Modify the 2nd and 3rd column in table 7 as following

	Name
	Type
	Valid range
	Description
	Condition to record

	Incoming Observed metric 
	Depends on the metric ID
	Depends on the metric ID
	Value of the single hop metric from between the neighbor to and the current device that the current device can be observed.
	A

	Outgoing Announced metric
	Depends on the metric ID
	Depends on the metric ID
	Value of the single hop metric from between the current device to and the neighbor retrieved in announced by NLM IEs when applicable.
	N




· Insert an example usage of NLM IE and mutual link as Annex.

New Annex:
This annex shows an example usage of NLM IE and mutual link metric that described in clause 5.2.2, 5.3.1 and 6.1.3.
An LQM is measured or observed by each device to construct and to maintain a L2R mesh as described in clause 5. It may be significantly different value from the one for the opposite link due to some reasons. (e.g. emission power difference among products etc.)  For example, ETX is counted by number of transmission for the one frame. It is observed by the sender and PQM represents the quality of sending frame upward in result. On the contrary, RSW is a metric of radio power and it is observed by the receiver and PQM represents the quality of sending cost of downward. If the actual links for upward and downward are different, a path which is not good for both directions may be chosen.  The mutual link cost is used to avoid it. 
[bookmark: _GoBack]NLM IE is used to announce the LQM observed by the NLM IE sender. When a device receives the NLM IE, it updates ‘announced LQM’ for the NLM IE sender in the global NT. The observed LQM is updated periodically by the device itself. The mutual link metric is calculated from these two values. The following shows an example to calculate it.

For the case of using ETX, mutual link cost is recommended to be calculated by Max (observed LQM, announced LQM)use max LQM of both directions since the bad link for either direction should not be chosen. Considering ETX represents the inverse number of possibility to send, gGeometric mean (observed LQM, announced LQM) can be used alternatively.
For the case of using RSW, it should be calculated by the max of LQMs.Max (observed LQM, announced LQM).
For the Expected air time, it is the occupancy time measured by the sender and it should use aArithmetic average. Recommended equation is listed on Table xx.(observed LQM, announced LQM).


	Metric
	Recommended equation

	ETX
	Max (Observed LQM, Announced LQM) or Geometric mean (Observed LQM, Announced LQM)

	RSW
	Max (Observed LQM, Announced LQM)

	Expected air time
	Arithmetic average (Observed LQM, Announced LQM)


Table xx: Recommended equation to calculate a mutual link

Submission	Page 	D. Kawaguchi, Symbol Technologies
Submission	Page 	Noriyuki Sato, Kiyoshi Fukui [OKI]
