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5.2.7 Wireless LAN Radio Measurements

Wireless Local Area Network (WLAN) Radio Measurements enable STAs to understand the radio environment in which they exist. WLAN Radio Measurements enable STAs to observe and gather data on radio link performance and on the radio environment. A STA may choose to make measurements locally, request a measurement from a STA, or may be requested by another STA to make one or more measurements and return the results. Radio Measurement data is made available to STA management and upper protocol layers where it may be used for a range of applications.  The measurements enable adjustment of STA operation to better suit the radio environment.  The Radio Resource Measurement specification adds measurements that extend the capability, reliability, and maintainability of WLANs by providing standard measurements across vendors, and provides the resulting measurement data to upper layers in the communications stack. 
In addition to featuring standard measurements and delivering measurement information to upper layers, there are new applications that require quantifiable radio environment measurements in order to attain necessary performance levels. These applications include VoIP, Video Over IP, location based applications, as well as applications requiring mitigation of harsh radio environments (multi-family dwellings, airplanes, factories, municipalities, etc.). Radio Measurements address most of the existing issues in using unlicensed radio environments to meet the requirements of these emerging technologies.

To address the mobility requirements of new technologies, such as VoIP and video streaming, Radio Measurements such as Channel Load request/report, and the Neighbor request/report may be used to collect pre-handoff information which can drastically speed up handoffs between cells within the same ESS. By accessing and using this information, the STAs (either in the APs or in the individual devices) can make intelligent decisions about the most effective way to utilize the available spectrum, power, and bandwidth for its desired communications.

The request/response measurements are:
Beacon

Measurement Pilot

Frame

Channel Load

Noise Histogram

STA Statistics

Location Configuration Information

Neighbor Report

Link Measurement

QoS Metrics

The request-only mechanism is:

Measurement Pause

5.2.7.1  Beacon

The Beacon request/report pair enables a STA to request from another STA a list of APs it can receive on a specified channel or channels. This measurement may be done by active mode (like active scan), passive mode (like passive scan), and beacon table modes. If the measurement request is accepted and is in passive mode, a duration timer is set and the measuring STA monitors the requested channel, measures beacon, probe response and measurement pilot power levels (RCPI), and logs all received beacons, probe responses and measurement pilots within the measurement duration. If the measurement request is in active mode, the measuring STA sends a probe request on the requested channel at the beginning of the measurement duration, then monitors the requested channel, measures beacon, probe response and measurement pilot power levels (RCPI), and logs all received beacons, probe responses and measurement pilots within the measurement duration. If the request is beacon table mode, the measuring STA shall return a Beacon Report containing the current contents of any stored beacon information for any supported channel with the requested SSID and BSSID without performing additional measurements.
5.2.7.2  Measurement Pilot

The Measurement Pilot frame is a compact management frame periodically transmitted by an AP with a relatively small interval as compared to a Beacon Interval. The Measurement Pilot frame is designed to provide a minimal set of information as compared to a Beacon frame to allow for the required small interval. The purpose of the Measurement Pilot frame is to provide timely information to a STA.

5.2.7.3  Frame

The frame request/report pair returns a picture of all the channel traffic and a count of all the frames received at the measuring STA. For each unique Transmitter Address, the STA reports the Transmitter Address, number of frames received from this transmitter, average power level (RCPI) for these frames, and BSSID of the transmitter.

5.2.7.4  Channel Load

The channel load request/report pair returns the channel utilization measurement as observed by the measuring STA.

5.2.7.5  Noise Histogram

The noise histogram request/report pair returns a measurement of non-802.11 noise power by sampling the channel when CCA indicates idle.

5.2.7.6  STA Statistics

The STA statistics request/report pair returns groups of values for STA counters and for BSS Average Access Delay. The STA counter values include: transmitted fragment counts, multicast transmitted frame counts, failed counts, retry counts, multiple retry counts, frame duplicate counts, Request to Send (RTS) success counts, RTS failure counts, Acknowledgement (ACK) failure counts, received fragment counts, multicast received frame counts, FCS error counts, and transmitted frame counts. BSS Average Access Delay values include: AP service load, average access delay for each access category, associated STA count, and channel utilization.
5.2.7.7  Location

The Location request/report pair returns a requested location in terms of latitude, longitude, and altitude. It includes types of altitude such as floors and permits various reporting resolutions. The requested location may be the location of the requestor (e.g. Where am I?) or the location of the reporting STA (e.g. Where are you?)

5.2.7.8  Measurement Pause

This measurement request is defined, but no report comes back from this request. The measurement pause permits the inclusion of a quantified delay between the execution of individual measurements which are provided in a series within a measurement request frame. The measurement pause used as the last measurement in a frame provides control of the measurement period when measurement request frames are to be repeated.

5.2.7.9  Neighbor

The neighbor report request/report pair is sent by an AP and returns information about known neighbor APs that are candidates for a BSS transition. Reports contain information from the table dot11RRMNeighborReportTable in the MIB concerning neighbor APs. This request/report pair enables a STA to gain information about the neighbors of the associated AP to be used as potential roaming candidates.

5.2.7.10  Link Measurement

The link measurement request/report pair is like an RF ping in which a STA requests another STA to measure and report the link path loss and estimation of the link margin. This enables understanding the instantaneous capabilities of a link for QoS-type requirements.

5.2.7.11  QoS Metrics

The QoS Metrics is a request/report pair that enables a QoS STA to inquire of a peer QoS STA the condition of the link between them. An event or threshold on such a link may initiate a triggered QoS metrics request.  

These measurement mechanisms provide the capability for a STA to manage and query its radio environment in making appropriate assessments about its health and efficiency. It is the first step in making WLAN smart and capable of making appropriate decisions for fast transition, for mesh connectivity, and for managed radio environments for all 802 wireless devices.

Notice: This document has been prepared to assist IEEE 802.11. It is offered as a basis for discussion and is not binding on the contributing individual(s) or organization(s).  The material in this document is subject to change in form and content after further study. The contributor(s) reserve(s) the right to add, amend or withdraw material contained herein.





Release: The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication.  The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.11.





Patent Policy and Procedures: The contributor is familiar with the IEEE 802 Patent Policy and Procedures <� HYPERLINK "http://%20ieee802.org/guides/bylaws/sb-bylaws.pdf" \t "_parent" �http:// ieee802.org/guides/bylaws/sb-bylaws.pdf�>, including the statement "IEEE standards may include the known use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or applicant with respect to patents essential for compliance with both mandatory and optional portions of the standard."  Early disclosure to the Working Group of patent information that might be relevant to the standard is essential to reduce the possibility for delays in the development process and increase the likelihood that the draft publication will be approved for publication.  Please notify the Chair <� HYPERLINK "mailto:stuart.kerry@philips.com" \t "_parent" �stuart.kerry@philips.com�> as early as possible, in written or electronic form, if patented technology (or technology under patent application) might be incorporated into a draft standard being developed within the IEEE 802.11 Working Group. If you have questions, contact the IEEE Patent Committee Administrator at <� HYPERLINK "mailto:patcom@ieee.org" \t "_parent" �patcom@ieee.org�>.





Abstract


This document contains the response to LB90 CIDs 6-9, 27, 34, and 61.





.











Submission
page 1
Richard Paine, Boeing 


