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	CID
	Comment / Explanation
	Recommended Change
	Resolution Notes
	What I did

	499
	It would be nice if an example was provided to generate the airtime link metric-- the following things imply a value of foo for O, and the rate is bar, and frame error rate is blah so the result is….
	in the comment.
	Well, we removed the example in a past version because of complaints…

We could put an example just after Annex V.4
	I provided an example.  Anybody wishing to complain about the accuracy should provide more accurate numbers

	643
	"For 3-address group addressed frames, Address 3 shall be set to the group address, and Address 2 and Address 3 fields shall be set to the mesh STA’s own MAC address."
Assuming (which seems technically correct) address 1 is group address rather than address 3, such a frame received from an AP that is collocated with mesh will result ambiguity on the receiver mesh STA. It may not know if this is a mesh data frame or a frame sent by the AP.
	Add in clause 11.3.3 that an AP collocated with mesh shall use MAC address different than the one used by collocated mesh STA.
	Absolutely!  Cf CID 908.
	I created a new clause called “Mesh STA collocated with another STA” and provided cross references to clauses that have text pertaining to collocated STAs. 

	908
	What note?
	Explain at the appropriate place why there should be different transmitter addresses for AP and mesh.
	The note is in D2.00.  We should have a section dedicated to coalescing comments about collocated MP/AP
	I eliminated the note completely.  This is not the place to talk about collocated STAs.  I created cross-references between the sections dealing with collocated stations and the new clause 11C.9.6


Modify 11C.10 as indicated by the “track changes” feature:
· Airtime link metric

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 mesh profile.

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 O and Bt are constants listed in Table s41 (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. The rate r represents the data rate at which the mesh STA 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 encoded as an unsigned integer in units of 0.01 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


Table s42 (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


See Table s5 (Path selection metric identifier values) in 7.3.2.86.2 (Active Path Selection Metric Identifier

	)
.
	

	Data type
	Unsigned integer, 0[image: image2.wmf]£

metric value [image: image3.wmf]<

 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


An example of the airtime link metric is shown in Annex V.5
Add V.5 after V.4 in Annex V as follows:
· Airtime link metric usage example
The airtime cost constants (Table s41) and estimates of the average data rate and frame error rate will vary from one implementations and configuration of the 802.11 PHY and MAC to the other.  While no mechanism is defined to measure the average data rate and the frame error rate, it is expected that numeric values will not exhibit large non-monotonic variations in amplitude over the lifetime of a path.  Unstable measurements may cause path selection instabilities.
An example of an airtime link metric is provided to illustrate how it may be calculated.

Assume a DSSS PHY with an average data rate of 1 Mb/s to a given neighbor and a frame size of 8192 bits.  

The overhead O for the data frame is comprised of the PLCP preamble (144 μs) and the PLCP header (48 μs).  The payload Bt is 8192 bits at an r of 1 Mb/s, or 8192 μs.  The data transmission time is therefore 8416 μs.  Other transmission times for different frame types are calculated in the same way (based on their size, rate and overhead).
If RTS/CTS is used, the data transmission time (including PLCP preamble and header) is 8416 μs, the RTS transmission time (including PLCP preamble and header) is 352 μs, the CTS transmission time (including PLCP preamble and header) is 304 μs, the ACK transmission time (including PLCP preamble and header) is 304 μs and the interframe spacing overhead is 390 μs.  The total time, including overhead, is 9766 μs.
This airtime and overhead value is converted to units of 0.01 TU (10.24 us), i.e. 953.71 (rounded to 954).

If the frame error rate ef to the neighbor is 0%, the metric is 954.  If the frame error rate is 80%, the metric is 4769 (i.e. 953.71/(1–0.8), rounded).

Add 11C.9.6 after 11C.9.5 as follows:
11C.9.6 Mesh STA collocated with another STA

A mesh STA collocated with an AP shall use a MAC address that is different from the one used by the collocated AP.  This precludes ambiguities relating to the presence of the Mesh Control field in the Frame Body (see 7.1.3.6), GTK use (see 8.4.1.1.3b) and proxy information (see 11C.9.5.1).
Path selection with collocated mesh STAs using HWMP is described in 11C.11.1.4.

Modify 8.4.1.1.3b as indicated by the “track changes” feature:

8.4.1.1.3b Mesh GTKSA

NOTE—The use of a distinct Transmit Mesh GTK and ESS GTK with identical transmit MAC addresses is precluded by limitations on key rollover and reception by STAs in an ESS (see 11C.9.6 for collocated mesh STA rules). If the distinct GTKs were to use different Key IDs, then rollover would be impossible. There are only three available Key IDs, and the different GTKs would contend for the single remaining Key ID upon rollover. If the distinct GTKs were to use the same Key IDs, then STAs would incorrectly attempt to decrypt mesh broadcast traffic using the ESS GTK, causing error counters (such as dot11RSNAStatsCCMPDecryptErrors) to continuously increment. (See 8.7.2.3 for a description of the procedure for receiving encrypted frames.)
Modify 11C.10 as indicated by the “track changes” feature:

5.2.12.1 Introduction to mesh
An example 802.11 wireless mesh network is illustrated in Figure s1 (Example MBSS containing mesh STAs, mesh APs, and portals). A mesh STA may be collocated with one or more other entities (e.g., AP, portal, etc.) , see 11C.9.6. The implementation of collocated entities is beyond the scope of this standard. The configura-tion of a mesh STA that is collocated with an Access Point allows a single entity to logically provide both mesh functionalities and AP functionalities simultaneously. STAs associate with APs to gain access to the network. Only mesh STAs participate in mesh functionalities such as path selection and forwarding. Mesh portals interface the mesh network to other IEEE 802 LAN segments. Figure s1 (Example MBSS containing mesh STAs, mesh APs, and portals) illustrates this

Modify 11C.8.5.1 as indicated by the “track changes” feature:
11C.8.5.1 Overview
Address 1 and Address 2 correspond to the mesh STA receiver address (RA) and the mesh STA transmitter address (TA) for a particular mesh link. Address 3 and Address 4 correspond to the destination and source endpoints of a mesh path. The Address Extension Mode indicates the presence of optional address extension fields including Address 5 and Address 6 in the Mesh Control that correspond to the endtoend destination address (DA) and source address (SA) of proxied entities that communicate over the mesh BSS via proxy mesh STAs.

Modify 11C.9.5.1 as indicated by the “track changes” feature:

11C.9.5.1 Proxy information
Mesh STA implementations may also maintain proxy information on STAs that are associated with a collocated AP or are behind a collocated portal—the method for doing this is beyond the scope of this standard.  See 11C.9.6 for collocated mesh STA rules.
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