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Abstract

This document proposes text to include in a probe-request information on the channel in which it is transmitted. Such information shall be used by STAs responding to the probe request (typically APs) to decide if they have to respond. A STA (AP) shall onloy respond if the channel its BSS or IBSS is operating in matches the channel included in the probe-request.

Problem Description

Products operating in the 2.4 Ghz band using 802.11 or 802.11B modulation frequently are capable of receiving frames in neighbouring channels. This poses a potential problem and inefficiency during active scanning. The problem was recognized in the first version of the standard and “fixed” by including an information element “DS Parameter Set” in beacon and probe-response frames. While this allows activce scanning stations to discard probe-responses that are off-channel and passive scanning stations to discard beacons off-channel it only fixes half of the problem.

The following problem situation can occur and has been observed in practice with existing WiFi approved products:

· A station does an active scan in channel n

· An AP operating in channel n+1 or n+2 or n-1 or n-2 receives the probe-request in channel n and sends a probe-response frame in its own channel

· The STA has a better channel separation than the AP and does not receive the off-channel probe-response 

· The AP gets no ACK on its probe-response and will do exhaustive retries before giving up thus wasting bandwidth

· In extreme cases, the AP may fail to properly react to a subsequent probe-request by the same station in its own channel because it is still processing the off-channel received probe-request from that station 

Proposed Fix

Include the DS Parameter Set information element in the probe-request and extend the rules for reacting to a probe-request to include a check on off-channel reception. In case of off-channel reception the receiving station should not schedule probe-response frames.

Normative text proposal

Insert the following modified paragrephs of 802.11 into the TGk draft:

7.2.3.8 Probe Request frame format

The frame body of a management frame of subtype Probe Request contains the information shown in Table 11.

Table 11—Probe Request frame body

	Order
	Information
	Notes

	1
	SSID
	

	2
	Supported rates
	

	3
	DS Parameter Set
	The DS Parameter Set information element is present within Probe

Request frames generated by STAs using direct sequence PHYs and with  dot11RadioMeasurementEnabled is true


11.1.3.2.1 Sending a probe response

STAs, subject to criteria below, receiving Probe Request frames shall respond with a probe response only if the SSID in the probe request is the broadcast SSID or matches the specific SSID of the STA. In case a DS Parameter Set information element is present in the probe request the STA shall respond only if the channel number from the DS Parameter Set element matches the channel in use by the STA. Probe Response frames shall be sent as directed frames to the address of the STA that generated the probe request. The probe response shall be sent using normal frame transmission rules. An AP shall respond to all probe requests meeting the above criteria. In an IBSS, the STA that generated the last beacon shall be the STA that responds to a probe request.

In each BSS there shall be at least one STA that is awake at any given time to respond to probe requests. A STA that sent a beacon shall remain in the Awake state and shall respond to probe requests until a Beacon frame with the current BSS ID is received. If the STA is an AP, it shall always remain in the Awake state and always respond to probe requests. There may be more than one STA in an IBSS that responds to any given probe request, particularly in cases where more than one STA transmitted a Beacon frame following the most recent TBTT, either due to not receiving successfully a previous beacon or due to collisions between beacon transmissions.
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