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Abstract

This document proposes normative text changes to the procedures section to address comment #44 from the internal review of the TGk draft.  The comment points out the severe limitation of a single pending Measurement Request Frame when used in an IBSS.  Multiple requests from various IBSS member STAs to any single STA will cancel each other so that no measurement requests are processed.  Modifying the draft to permit the queuing of multiple Measurement Request Frames will eliminate this problem.  Text to preserve the notion of priority for measurement requests has been added.   This document highlights proposed changes in the current TGk D0.12 draft.
Insert the following new subsections (11.7 and 11.8) under Section 11, adjusting the subsection numbers, figure numbers and table numbers as necessary: 

11.7 Radio Measurement Procedures 

This section describes the radio measurements and the procedures for requesting and reporting radio measurements between 802.11 stations.

11.7.1 Dedicated versus concurrent measurements

Measurements on non-serving channels are dedicated measurements, requiring the measuring STA to interrupt its normal data traffic operation, switch channels and acquire radio measurements.

Measurements on the serving channel shall be executed by the STA as concurrent measurements, which do not require the STA to interrupt its normal data traffic operation. 

11.7.2 Station responsibility for measuring off-serving channel

All stations are responsible for (1) providing a power-save notification before switching channels to execute off-serving channel measurements or (2) remaining in active mode and relying on application-specific knowledge or other knowledge to determine that no incoming frames are expected. To facilitate broadcast and multicast measurements, the Radio Measurement category specifies a randomization interval to reduce the likelihood of packet collisions among measuring stations.
11.7.3 Measurement start time

A STA that accepts a measurement request sequence specified within a measurement request frame shall queue the measurement request sequence according to priority, as described in 11.7.6 below.  A STA shall process the first measurement in the highest priority queue as soon as practical after receiving the request.  If the measurement request is not a parallel measurement, the STA shall complete the in-process measurement before selecting the next measurement request to process.  Other wise, the STA shall select another measurement request to process as soons as pracatical and only if sufficient resources are available.
The Radio Measurement category permits a randomization interval to be specified for measurement start times. This avoids the traffic storms that could arise with synchronized broadcast and multicast measurements. Prior to making each measurement in the requested sequence, the STA shall calculate a random delay distributed uniformly in the range 0 to the randomization interval specified in the measurement request. The STA shall wait for this delay prior to making the measurement. It is important that designers recognize the need for statistical independence among the random number streams among STAs.

11.7.4 Timing of subsequent measurements in a sequence

A STA shall determine the time between successive off-serving channel measurements by applying a rule that requires it to return to the serving channel for a particular length of time between off-channel measurements. The on-channel time may be a fixed length, or it may be determined by the STA using application-specific knowledge or other knowledge.

11.7.5 Station responsibility for conducting measurements

A Radio Measurement-capable STA is responsible for decoding and interpreting each Measurement Report frame and assessing its impact on its own performance. However, the execution of each request in the Radio Measurement category is optional and may be ignored by the receiving STA if its execution would significantly degrade the station’s performance. Reasons may include reduced quality of service, unacceptable power consumption, measurement scheduling conflicts, or other significant factors.

In assessing the peformance impact of each measurement request element, a STA may use application-specific knowledge or other knowledge to limit the time it spends away from the serving channel. In doing so, the STA may reject any measurement request element whose duration exceeds the maximum allowed off-serving channel time. 

11.7.6 Requesting and reporting of measurements

A STA may measure one or more channels itself or a STA may request other STAs in the same BSS or IBSS to measure one or more channels on its behalf.

When requesting other STAs to measure one or more channels, a STA shall use a Measurement Request frame containing one or more Measurement Request elements. The measurement request may be sent to a unicast, multicast or broadcast destination address. The measurement requests allowed by these rules are shown in Table 12.

Table 12 – Allowed measurement requests

Service Set
Source of Request
Destination of Request
Type of Measurement Request Allowed


AP
STA
Unicast, multicast, broadcast

Infrastructure BSS
STA
AP
Unicast only


STA
STA
None

Independent BSS
STA
STA
Unicast, multicast, broadcast

The Measurement Request elements within a Measurement Request frame may specifiy multiple measurement types across multiple channels. 

A STA shall queue the measurement sequence received in a Measurement Request Frame in one of three prioritized measurement request queues. Measurement requests received in unicast Measurement Request Frames take precedence over measurement  requests received in multicast frames, which take precedence over measurement requests received in broadcast frames. New measurement request sequences shall be added without resequencing to the end of the queue with the appropriate priority. A STA shall process queued measurement requests in sequence according to priority, selecting at any time only the first queued request from the highest priority queue. When new Measurement Request Frames are received, the STA may complete the processing of any in-process request before queuing the new measurment request sequence and selecting the next measurement request to process.
A requesting STA may send another Measurement Request Frame while a previous measurement request sequence from the same requesting STA is pending and has not yet started. In this case, the new request sequence supersedes any previous request sequence of the same priority.The measuring STA shall remove any pending measurement requests received from the requesting STA in the queue with the same priority as the new measurement sequence .  The measuring STA shall then add the new measurement sequence .to the end of this queue.
A STA that issues a measurement request to another STA to perform a measurement on the serving channel may transmit MPDUs and MMPDUs to that STA during the measurement itself. 

A STA that issues a measurement request to another STA to perform a measurement on a non-serving channel is not required to take any special action to suspend traffic to that STA. Rather, the measuring STA is responsible for issuing a power-save notification to suspend incoming traffic according to standard power-save procedures. 

The result of each Measurement Request frame shall be returned without undue delay to the requesting STA in Measurement Report elements using one or more Measurement Report frames. The measuring STA may choose to truncate its results, if necessary, to limit its response to a single Measurement Report frame.

The Measurement Report frames shall contain the same Dialog Token field as the corresponding Measurement Request frame and each Measurement Report element shall contain the same Measurement Token field as the corresponding Measurement Request element.

A STA may respond to a unicast Measurement Request with an indication that the STA is refusing or is incapable of completing the measurement request. A STA shall not respond to broadcast and multicast requests in this manner.

If enabled, a STA may autonomously report measurements to another STA in its BSS or IBSS using a Measurement Report frame with a Dialog Token field set equal to 0 containing one or more Measurement Report elements.

A STA may enable or disable autonomous measurement reports from another STA by transmitting Measurement Request elements with the Enable bit set equal to 1 and Report bit set equal to 0 or 1 as appropriate. These elements do not require a corresponding Measurement Report element in a Measurement Report Frame. All solicited measurement reports are enabled by default. All autonomous measurement reports are enabled by default.

Since measurements on non-serving channels could potentially degrade a station’s performance, non-serving channel measurements should be requested sparingly and for short durations. Since measurements on the serving channel execute concurrently with normal traffic processing, serving channel measurements may be requested more frequently and for longer durations. If desired, the requesting STA may issue periodic concurrent measurement requests to achieve near-continuous reporting.
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