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1 Beacon Bloat - 1
Discussion – not to be incorporated into the draft

802.11k adds elements to the beacon (and probe response) and thus exacerbates beacon bloat. These elements exist even when they do not contain additional or unexpected information. This is clearly an inefficiency without benefit, so the following text removes these inefficiencies. Each additional element is considered in turn: 

1. If the channel list in the AP channel report element is empty, omit the AP channel report element from the beacon. This is already provided for in 802.11k, so no change is required. 

2. If the AP Average Access Delay field in the BSS Average Access Delay element contains 255 (“Measurement not available”), then the element adds no value and should be omitted. 

3. If the Antenna ID field in the Antenna element equals 0, the antenna is unknown, the element adds no value and should be omitted.

4. If the BSS Available Admission Capacity lists zero UPs/ACs, or just the voice AC, and the BSS Load element is present, then this information could be reasonably inferred from the Available Admission Capacity field in the BSS Load element, so the BSS Available Admission Capacity element adds no value and should be omitted.

5. If all Access Category Service Load fields in the BSS AC Access Delay element equal 255 (“Measurement not available”), then the element adds no value and should be omitted.

Editor: Change clause 7.2.3.1, tail of Table 8:

	26
	BSS Average Access Delay
	The BSS Average Access Delay element shall be present in an

AP if dot11RadioMeasurementEnabled is true and the AP Average Access Delay field contained in the BSS Average Access Delay element does not equal 255 (Measurement not available).

	27
	Antenna Information
	The Antenna Information element shall be present if

dot11RadioMeasurementEnabled is true and the Antenna ID contained in the Antenna element does not equal 0 (unknown antenna).

	28
	BSS Available Admission

Capacity


	The BSS Available Admission Capacity element shall be present in a QoS AP where dot11RadioMeasurementEnabled is true, with the following exceptions:

- when the Available Admission Capacity Bitmask equals 0 (Available Admission Capacity List contains zero entries), 

- when the BSS Load element is present and the Available Admission Capacity Bitmask equals 256 (Available Admission Capacity List contains the AC_VO entry only).

	29
	BSS AC Access Delay
	The BSS AC Access Delay element shall be present in a QoS AP where dot11RadioMeasurementEnabled is true and at least one of the four Access Category Service Load fields contained in the BSS AC Access Delay element does not equal 255 (Measurement not available).


Editor: Change clause 7.2.3.9, tail of Table 15:

	24
	BSS Average Access Delay
	The BSS Average Access Delay element shall be present in an

AP if dot11RadioMeasurementEnabled is true and the AP Average Access Delay field contained in the BSS Average Access Delay element does not equal 255 (Measurement not available).

	25
	Antenna Information
	The Antenna Information element shall be present if

dot11RadioMeasurementEnabled is true and the Antenna ID contained in the Antenna element does not equal 0 (unknown antenna).

	26
	Measurement Pilot

Transmission Information
	Measurement Pilot Transmission Information element

may be present if dot11RadioMeasurementEnabled is true.

	27
	BSS Available Admission

Capacity


	The BSS Available Admission Capacity element shall be present in a QoS AP where dot11RadioMeasurementEnabled is true, with the following exceptions:

- when the Available Admission Capacity Bitmask equals 0 (Available Admission Capacity List contains zero entries), 

- when the BSS Load element is present and the Available Admission Capacity Bitmask equals 256 (Available Admission Capacity List contains the AC_VO entry only).

	28
	BSS AC Access Delay
	The BSS AC Access Delay element shall be present in a QoS AP if  dot11RadioMeasurementEnabled is true and at least one of the four Access Category Service Load fields contained in the BSS AC Access Delay element does not equal 255 (Measurement not available).


2 Beacon Bloat - 2

This section deliberately left empty
3 Bloated Beacon Report
Discussion – not to be incorporated into the draft

Due to multiple overlapping APs, multiple BSSIDs/SSIDs and beacon bloat itself, a STA accepting a beacon request may have to retransmit many octets of beacons from many APs. This incurs a high burden on the STA and is wasteful of medium time, when perhaps a more efficient scheme is for the AP to request the STA to report all APs with a low level of detail, and then to request the STA to report certain APs with a high level of detail. 

Solution: split the reporting condition into two fields, with 2 MSBs for a new field, reporting detail: 0 = no body, 1 = fixed fields + requested elements only, 2 = full. If request element is present, request element specifies which IEs if present in the beacon are to be reported.

Editor: In Section 7.3.2.21.6, in Fig 79c, change: Reporting ConditionReporting Information. 

Editor: In Section 7.3.2.21.6, in Fig 79c, change: Add a new box at the RHS containing “Request element”.

Editor: In Section 7.3.2.21.6, change:

The Reporting Condition Parameter contains two subfields as shown in Figure 999k 

	
	B0   B4
	B5  B7

	
	Reporting Condition
	Reporting Detail

	Bits
	6
	2


Figure 999k: Reporting Condition field

The Reporting Condition defines when the measured results are to be reported to the requesting STA. The

Reporting Condition values are defined in Table 29b. Non-zero values for Reporting Condition may be used

only for repeated measurements. The indicated Reporting Conditions apply individually to each measured

Beacon, Measurement Pilot or Probe Response. Reporting Conditions are described in 11.10.8.1.

The Reporting Detail defines the level of detail per AP to be reported to the requesting STA. The Reporting Detail values are defined in Table 999ka. The indicated Reporting Detail applies individually to each measured

Beacon, Measurement Pilot or Probe Response.

Table 999ka – Reporting Detail Values

	Level of detail requested
	Reporting Detail

	No fixed length fields or elements
	0

	All fixed length fields and any requested elements in the Request element if present
	1

	All fixed fixed length fields and elements


	2

	Reserved
	3


The Request element may be present if the Reporting Detail equals 1. If present, the Request element lists the Element IDs of the elements requested to be reported in the Reported Frame Body of the Beacon Report. 
XXXX MIB work required
Editor: Change 7.3.2.22.6:

The Reported Frame Body field contains the requested fields and elements of the frame body of the reported Beacon, Measurement Pilot, or Probe Response frame. If the Reporting Detail field of the corresponding Beacon Request equals 0, the Reported Frame Body contains zero octets. If the Reporting Detail field equals 1, all fixed fields and any information elements whose Element IDs are present in the Request element in the corresponding Beacon Request are included in the Reported Frame Body, in the order that they appeared in the reported frame. If the Reporting Detail field equals 2, aAll fixed fields and information elements are included in the Reported Frame Body in the order they appeared in the reported frame. Reported TIM elements shall be truncated such that only the first 4 octets of the element are reported and the element length field is modified to indicate the truncated length of 4. If the Reported Frame Body would cause the Measurement Report element to exceed the maximum information element size then the Reported Frame Body shall be truncated so that the last information element in the Reported Frame Body field shall be a complete information element.

Editor: Change 11.10.8.1:

If a STA accepts a Beacon Request it shall respond with a Radio Measurement Report frame containing

Beacon Measurement Reports for all observed BSSs matching the BSSID and SSID in the Beacon Measurement Request, at the level of detail requested in the Reporting Detail. The RCPI in the Beacon Report indicates the power level of the received Beacon, Measurement

Pilot or Probe Response frame. For repeated measurements (when the Measurement Request frame

contains a non zero value for the Number of Repetitions field), the transmission of the Beacon Report element

may be conditional on the measured RCPI or RSNI value. When the Measurement Request frame contains

a 0 value for the Number of Repetitions field, the Reporting Condition field in all Beacon Requests in

that frame shall be set to 0. Table 29b lists the reporting conditions that are based on the measured RCPI or

RSNI levels.

4 Wildcard BSSID in Beacon Meas
Discussion – not to be incorporated into the draft

The 11k text is overly narrow when it disallows a wildcard BSSID in a Beacon measurement request. As a data point, note that wildcard BSSIDs are allowed with the channel field equal to 0 (all channels) 

Editor: Change the following paragraph in clause 11.10.8.1:

On accepting an active or passive mode Beacon measurement request with Channel Number set to 255 a STA shall conduct iterative measurements on all supported channels listed in the latest AP Channel Report received from the serving AP and where the measurement is permitted on the channel and the channel is valid for the current regulatory domain. For iterative beacon measurements, the measurement duration

applies to the measurement on each channel. Measurements shall be made using the specified Measurement Duration with the time between each consecutive measurement as defined in 11.10.1. Iterative measurements shall cease when all supported channels have been measured. A Beacon measurement request with Channel Number set to 255 shall only specify a specific BSSID (wildcard BSSID not allowed). If an AP Channel Report for the specific BSSID is not available in the STA, the STA shall iteratively conduct measurements on all supported channels in the specified Regulatory Class that are valid for the current regulatory domain. While the STA is processing a Beacon measurement request for iterative channel measurements, the STA may not begin processing the next measurement request in the measurement request frame.

5 BSSID in Beacon Rep
Discussion – not to be incorporated into the draft

The 11k text is confusing wrt BSSID in Beacon Reports. There are two: the associated BSSID sending the AP Channel Report, and the BSSID to report on. The current text implies the latter yet must mean the former.

Editor: Change the following paragraph in clause 11.10.8.1:

On accepting an active or passive mode Beacon measurement request with Channel Number set to 255 a STA shall conduct iterative measurements on all supported channels listed in the latest AP Channel Report received from the serving AP and where the measurement is permitted on the channel and the channel is valid for the current regulatory domain. For iterative beacon measurements, the measurement duration

applies to the measurement on each channel. Measurements shall be made using the specified Measurement Duration with the time between each consecutive measurement as defined in 11.10.1. Iterative measurements shall cease when all supported channels have been measured. A Beacon measurement request with Channel Number set to 255 shall only specify a specific BSSID (wildcard BSSID not allowed). If an AP Channel Report for the specific BSSID is not available in the STA, the STA shall iteratively conduct measurements on all supported channels in the specified Regulatory Class that are valid for the current regulatory domain. While the STA is processing a Beacon measurement request for iterative channel measurements, the STA may not begin processing the next measurement request in the measurement request frame.

6 Sub-elements as the default 
Discussion – not to be incorporated into the draft

For future-proofing 11k, we should explicitly allow for extension of 11k’s frames by unspecified appended sub- elements, particularly VS sub-elements. This applies to the Channel Load, Noise Histogram, Beacon, Frame, STA stats, LCI, Traffic Stream Metrics, Measurement Pause, and Link Measurement Req/Rep. 

However, many of these measurement fields cannot be extended due to the presence of optional fields because the receiver cannot know how to parse the measurement field. Change these fields to allow subelements to be parsible.

===

Editor: Change the following figures in clause 7:

After figures 79a,79b,79c,79d,79e,79f,79h,79m,85a,85b,85c,85e,85g,85l,85n add a new box at the end “Optional sub-elements” with text “variable” underneath.

Editor: Add the following text at the ends of sections 7.3.2.21.4 -11 and 7.3.2.22.4 -10 except for 7.3.2.21.4, 7.3.2.21.10, 7.3.2.22.7 and 7.3.2.22.9 :

The only optional sub-element defined at present is the Vendor Specific sub-element. The Vendor Specific sub-element has the same format as the Vendor Specific element (see 7.3.2.26). Multiple Vendor Specific sub-elements may be included in the list of Optional sub-elements.

Editor: Add the following text at the end of section 7.3.2.21.4: 
The optional sub-elements defined at present are the Request and Vendor Specific sub-elements. The Request and Vendor Specific sub-elements have the same format as their corresponding elements (see 7.3.2.12 and 7.3.2.26 respectively). Multiple Vendor Specific sub-elements may be included in the list of Optional sub-elements.

Editor: Add at the end of sections 7.3.2.21.10, 7.3.2.22.7 and  7.3.2.22.9: 
The Vendor Specific sub-element has the same format as the Vendor Specific element (see 7.3.2.26). Multiple Vendor Specific sub-elements may be included in the list of Optional sub-elements.

===

Editor: In figure 79d, delete “(optional)” and insert a 1 octet “Frame Request Type” field immediately before “MAC Address”. 

Editor: Change the text in section 7.3.2.21.7

The Frame Request Type indicates which sub-elements are requested in the Frame Report. The value of 1 signifies that a Frame Count Report is requested. The values 0 and 2 to 255 are reserved.
XXXX MIB work required.
If the MAC Address field is the wildcard address, then all frames shall be counted towards the Frame Report generated in response to this Frame Request. For other MAC addresses, is included, only frames matching this MAC address as the Transmitter Address shall be counted towards the Frame Report generated in response to this Frame Request.

Editor: Delete the Frame Report Entry field in figure 85e.

Editor: Change section 7.3.2.22.7:
The format of the optional sub-elements is shown in Figure 999kg. The optional sub-elements are ordered by increasing Sub-Element ID. The optional sub-elements defined at present are the Frame Count Report and Vendor Specific sub-elements.

Editor: add a copy of figure 112e here with the figure number 999kg then resume previous editing instructions.

The values of the Sub-Element ID are shown in Table 999kh. 

The value of the Length field is the length of the Data field in octets.

Table 999kh – Optional sub-element IDs

	Sub-Element ID
	Sub-Element

	0
	Reserved

	1
	Frame Count Report

	2-220
	Reserved

	221
	Vendor Specific

	222-255
	Reserved


The Frame Count Report sub-element is used to report information about frames sent by a transmitter. The Frame Count Report sub-element is as shown in Figure 999ki.

	
	
	
	Zero or more entries

	
	Sub-Element ID
	Length
	Frame Count Report Entry 

	Octets
	1
	1
	n x 19


Figure 999ki – Frame Count Report sub-element format

The value of the sub-element ID is equal to the Frame Count Report value in Table 999kh. 

The value of the Length field in octets is equal to 19 times the number of Frame Count Report Entry’s.

The format of the Frame Report Entry …

Edit: change 11.10.8.2:

If the Frame Request Type of the corresponding Frame Request equals 1, then eEach Frame Report element contains one Frame Count sub-element which contains in turn one or more Frame Report Entries. The measuring station shall count

the number of unicast data and management frames received from one transmit address during the measurement

duration and shall summarize this traffic in a Frame Report Entry.

===

Editor: In figure 79f, delete “(optional)”. 

Editor: Change the text in section 7.3.2.21.9:

Azimuth Resolution Requested is the number of valid most significant bits requested for the fixed-point

value of Azimuth, reported in integer degrees. The value of zero signifies that no Azimuth Report is requested. Values above 9 are reserved.

Editor: Delete the Azimuth Report field in figure 85l.

Editor: Change section 7.3.2.22.9:
The format of the optional sub-elements is shown in Figure 999kd. The optional sub-elements are ordered by increasing Sub-Element ID. The optional sub-elements defined at present are the Azimuth Report and Vendor Specific sub-elements.

Editor: add a copy of figure 112e here with the figure number 999kd then resume previous editing instructions.

The values of the Sub-Element ID are shown in Table 999ke. 

The value of the Length field is the length of the Data field in octets.

Table 999ke – Optional sub-element IDs

	Sub-Element ID
	Sub-Element

	0
	Reserved

	1
	Azimuth Report

	2-220
	Reserved

	221
	Vendor Specific

	222-255
	Reserved


The Azimuth Report field sub-element is used to report an azimuth. The Azimuth Report sub-element is as shown in Figure 999kf.

	
	
	
	

	
	Sub-Element ID
	Length
	Azimuth Report field

	Octets
	1
	1
	2


Figure 999kf – Azimuth Report sub-element format

The value of the sub-element ID is equal to the Azimuth Report value in Table 999ke. 

The value of the Length field in octets is equal to 2.

The Azimuth Report field contains three subfields as shown in Figure 85m
===

Editor: Delete the Trigger Reporting field in figure 79h.

Editor: In Figure 79j, insert 1 octet Sub-element ID and Length fields at the front. Rename Triggered Reporting Field as Triggered Reporting Sub-Element

Editor: Change section 7.3.2.21.10: 
The Triggered Reporting field is used to specify measurement trigger thresholds. It is only present if

requesting triggered transmit stream measurement reporting. The Triggered Reporting field is as shown in

Figure 79j.

The format of the optional sub-elements is shown in Figure 999kc. The optional sub-elements are ordered by increasing Sub-Element ID. The optional sub-elements defined at present are the Triggered Reporting and Vendor Specific sub-elements.

Editor: add a copy of figure 112e here with the figure number  999kc then resume previous editing instructions.

The values of the Sub-Element ID are shown in Table 999kb. 

The value of the Length field is the length of the Data field in octets.

Table 999kb – Optional sub-element IDs

	Sub-Element ID
	Sub-Element

	0
	Reserved

	1
	Triggered Reporting

	2-220
	Reserved

	221
	Vendor Specific

	222-255
	Reserved


The Triggered Reporting field sub-element is used to specify measurement trigger thresholds. It is only present if

requesting triggered transmit stream measurement reporting. The Triggered Reporting field sub-element is as shown in

Figure 79j.

The value of the sub-element ID is equal to the Triggered Reporting value in Table 999kb. 

The value of the Length field in octets is equal to 6.

Editor: change 11.10.8.8

A QoS STA may request that a measuring QoS STA send a transmit stream measurement report when the

number of MSDUs for a specified TID are discarded or delayed reaches a specified threshold. This is termed

a triggered transmit stream measurement and shall be requested by setting the Enable and Report bits to 1

within a Measurement Request Element containing the Transmit Stream Measurement Type. The Measurement

Request field shall contain a Transmit Stream Measurement Request with the trigger conditions specified

in the Triggered Reporting field sub-element. One or more trigger conditions may be set with specified thresholds.

===

Editor: In figure 85c, insert a 1 octet Length field immediately before Reported Frame Information. 

Editor: Change section 7.3.2.22.6:

Measurement Duration is set to the duration over which the Beacon Report was measured, expressed in units

of TUs.

The Length field equals the length of the remaining fields in the Beacon Report field in units of octets, and is equal to 14 plus the number of octets in the Reported Frame Body.

The Reported Frame Information field contains two subfields as shown in Figure 85d.

===

Editor: In figure 85g, insert a 1 octet Length field immediately before Statistics Group Data.

Editor: Change section 7.3.2.22.8:

Group Identity indicates the requested statistics group describing the Statistics Group Data according to

Table 31b.

The Length field equals the length of the Statistics Group Data field in units of octets.

Statistics Group Data contains the requested statistics from the MIB in Annex D related to the interface on

which the request was received according to Table 31b. Units used for reporting a statistic or change in statistic

are the units used to defined the statistic in Annex D. When Measurement Duration value is non-zero,

the reported data values for statistics that are not counters shall be the current values of the statistics data at

the end of the Measurement Duration. 

Editor: Change section 11.10.8.5:

If a station accepts a STA Statistics Request it shall respond with a Radio Measurement Report frame

including one STA Statistics Report element. If the Requested Measurement Duration value is 0, the STA

shall report the current values for the requested Statistics Group Data. If the Requested Measurement Duration

value is greater than 0, the STA Statistics Report reports the change in the requested Statistics Group

Data measured within that non-zero Measurement Duration. The reported change in data value shall be the

value of the data at the end of the actual Measurement Duration minus the value of the data at the beginning

of the actual Measurement Duration. If a STA accepts a Statistics Request measurement with non-zero, positive

Measurement Duration, the STA shall perform the measurement over the requested Measurement

Duration without regard to the Duration Mandatory bit in the Measurement Request Mode field. If a STA

cannot measure over the requested Measurement Duration, the STA shall refuse the Statistics Request measurement.

Octets received beyond the expected length of the Statistics Group Data for the specified Group Identity shall be ignored upon reception.

7 Beacon Req on Specific Channels
Discussion – not to be incorporated into the draft

There is no efficient method of requesting a specific STA to perform a beacon measurement on specific channels. The beacon request allows for 0 (all channels in the regulatory class) or 255 (AP channel report) but not some specific set of channels. The beacon request can also list multiple beacon requests in a Measurement Request action frame. This does the job but is an unnecessarily verbose scheme.

Instead this proposal adds optional AP channel report element(s) at the end of the beacon request. When present, the optional elements cause the request to be iterated over the concatenation of the existing regulatory class/channel pair at the start of the request, plus the regulatory class/channel list pair in each AP channel report element. No changes to clause 10, the PICS or MIB appear to be required.

Note: this same scheme could be applied to the channel load request, noise histogram request and frame request, yet there the need seems less urgent.

Editor: Further change the following paragraph at the end of clause 7.3.2.21.6

The optional sub-elements defined at present are the Request, AP Channel Report and Vendor Specific sub-elements. The Request, AP Channel Report and Vendor Specific sub-elements have the same format as their corresponding elements (see 7.3.2.12, 7.3.2.36 and 7.3.2.26 respectively). Multiple Vendor Specific sub-elements may be included in the list of Optional sub-elements.

If one or more AP Channel Report elements are included, they indicate that iterative measurements are requested first on the channel(s) indicated by the Regulatory Class and Channel Number fields included in the Beacon Request, and second on the channel(s) indicated by the Regulatory Class and Channel List fields of each AP Channel Report element included in the Beacon Request. The procedures for iterative measurements on multiple channels are described in 11.10.8.1.
XXXX MIB work required?
Editor: Insert the following paragraph in clause 11.10.8.1 after the paragraph beginning “On accepting an active or passive mode Beacon measurement request with Channel Number set to 255”

On accepting an active or passive mode Beacon measurement request with optional AP Channel report elements, a STA shall conduct iterative measurements first on the supported channel(s) indicated by the Regulatory Class and Channel fields in the Beacon Request, and second on the supported channels listed in the AP Channel Report elements in the Beacon Request, where the measurement is permitted on the channel and the channel is valid for the current regulatory domain. For iterative beacon measurements, the measurement duration applies to the measurement on each channel. Measurements shall be made using the specified Measurement Duration with the time between each consecutive measurement as defined in 11.10.1. Iterative measurements shall cease when all supported channels have been measured. While the STA is processing a Beacon measurement request for iterative channel measurements, the STA may not begin processing the next measurement request in the measurement request frame.

8 Rename AP Channel Report
Editor: Search for “AP Channel Report” throughout the draft and replace by “Regulatory Channel List”. (30 places) then apply the following further edits:

Editor: Change section 7.3.2.36

The Regulatory Channel List is a list of channels that are valid for a regulatory class. When the Regulatory Channel List element is transmitted in a beacon or probe response, it contains a list of channels where a STA is likely to find an AP.

shall only include channels that are valid for the regulatory domain in which the APSTA

transmitting the element is operating and consistent with the Country element in the frame in which it

appears.

Editor: Change section 11.10.8.1:

from the serving AP’s beacon and probe response
Editor: Change A.4.17:

Regulatory Channel List in beacons and probe responses 
Regulatory Channel List in beacons and probe responses 
Regulatory Channel List in beacons and probe responses 






Abstract


This document contains proposed resolutions for the 11k SB, wrt ver8.0
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