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· Airtime link metric computation procedures

Update Clause 11B.8 as follows:

In order to compute the forwarding table for individually addressed frames, the MP shall first calculate the link metric for each pairwise link to its neighbor peer MPs in the Mesh.  This subclause defines a default link metric that may be used by a path selection protocol to identify an efficient radio-aware path. The extensibility framework allows this metric to be overridden by any path selection metric as specified in the active profile.

The default link metric is the airtime metric. Airtime reflects the amount of channel resources consumed by transmitting the frame over a particular link. This measure is approximate and designed for ease of implementation and interoperability. 

The airtime for each link is calculated as:
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Where 5000 is 50 TUs, k is Power Save Factor, O and Bt are constants listed in Airtime cost constants, and the input parameters r and ef are the data rate in Mb/s and the frame error rate for the test frame size Bt respectively. 5000 is half of the default Mesh beacon period and corresponds to an average buffered traffic indication delay to a power saving MP. If an MP sets k to 0, it shall operate in active mode and may operate in power save mode only if no frames from the path are received within the dot11PathInactivityTimeout. Otherwise an MP shall set k to 1 and operate in any power mode for the link. The rate r represents the data rate at which the MP would transmit a frame of standard size Bt based on current conditions and its estimation is dependent on local implementation of rate adaptation. The frame error rate ef is the probability that when a frame of standard size Bt is transmitted at the current transmission bit rate r, the frame is corrupted due to transmission error; its estimation is a local implementation choice. Frame drops due to exceeding TTL should not be included in this estimate as they are not correlated with link performance.

The airtime link metric shall be measured in increments of 10.24 microseconds, or one hundredth of a TU.

	· Airtime cost constants

	Parameter
	Recommended Value 
	Description

	O
	varies depending on PHY
	Channel access overhead, which includes frame headers, training sequences, access protocol frames, etc.

	Bt
	8192
	Number of bits in test frame


Parameters of the Airtime Link Metric for Extensible Path Selection Framework gives the parameters of the airtime link metric for the Extensible Path Selection Framework.

	· Parameters of the Airtime Link Metric for Extensible Path Selection Framework

	Path Selection Metric ID
	See Table s6 in 7.3.2.81.2.

	Data type
	Unsigned integer, [image: image1.wmf]0
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	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


11B.13.3 Power mode indications and transitions

Update Clause 11B.13.3 as follows:

When an MP is operating in active mode for a link, the MP shall set Power Management bit to 0 in all transmitted unicast frames on this link.

When an MP is operating in light sleep mode for a link, the MP shall set the Power Management bit to 1 and the Power Save Level field to 0 in all transmitted unicast frames on this link.
When an MP is operating in deep sleep mode for a link, the MP shall set the Power Management bit to 1 and the Power Save Level field to 1 in all transmitted unicast frames on this link. 
If an MP has used the Power Save Factor k set to 0 in link metric for a active path, the MP may transit to power save mode for the links in the path, if it has not received a frame from the path within the dot11PathInactivityTimeout. If the MP has used the Power Save Factor k set to 1 in link metric, the algorithm to trigger the change of power mode is beyond of the scope of the standard. 
The algorithm to trigger the change of power mode is beyond the scope of the standard. 

Annex D (normative) ASN.1 encoding of the MAC and PHY MIB
Append the D annex with the following text and number the dot11MeshPointConfigEntry accordingly
dot11PathInactivityTimeout OBJECT-TYPE
 SYNTAX INTEGER 
MAX-ACCESS read-only 
STATUS current 
DEFAULT { 10000 } 
DESCRIPTION "This object specifies the value for inactivity timeout in TUs for a link to which the MP has set the Power Save Factor k to 0 in link metric calculation. If no frames from the path are received within the timeout, the MP may operate in power save mode for the link." ::= { dot11MeshPointConfigEntry 
V.4.4 Frames forwarding in mesh containing MPs in power save mode

Append the V.4 annex with the following text. 

The battery powered MPs should avoid frames forwarding, because frames forwarding to avoid power consumption and possible additional delays and inefficiencies that the power save mechanisms may cause. If a power saving MP forwards frames, it should select its power mode based on the traffic load and the traffic type as described in the clause V.4.1. 

The MPs that desire to operate in power save mode may select the power save mode:

· MPs that are “mains powered” may apply power save if they do not have frames to forward
· MPs, that are “battery powered” and desire to minimize the power consumption, may freely use all power save modes 
If the MP desires to minimize the power consumption in frames forwarding, they should set the Power Save Factor k to 1 in when calculating the Air Time link metric, as specified in 11B.8. The use of Power Save Factor causes poorer metric for the link and makes the link use for frames forwarding less probable. If the Power Save Factor for a link is set to 0, it does not force the MP to operate in active mode for every link. 
� EMBED Equation.3  ���





Abstract


The document contains normative text to avoid power saving MPs use in frames forwarding. The document also containsnew annex that describes how the MPs in power save mode forward traffic. 


Presentation 11-08-1014-00-000s-Power-Aware-Link-Metric.ppt illustrates the link metric calculation mechanism. 





The document solves as an example the comments with CIDs: 25, 337, 725, 947, 951, and 1164.
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