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Abstract

This document is a normative text proposal following the presentation [1] in the July 2003 11k session.

The AP Channel Report is a signalling mechanism already proposed by 11k to indicate neighbor information, i.e. channel numbers of neighboring AP’s to a STA. The AP Channel Report IE essentially contains a Regulatory Domain field and a Channel Map field reflecting the channel plans for 802.11a and b. The AP Channel Report IE can be appended to PROBE RESPONSE messages by RRM-enabled AP’s.

Because of its inclusion into the PROBE REQUEST / PROBE REPONSE frame exchange, the AP Channel Map can in principle only be sent from AP’s to STA’s by Point-to-Point signalling, i.e. unicast.

According to [1], it is proposed to profit from the inherent signalling efficiency built into “broadcast”-type signalling messages, especially where signalling information is of importance to more than just a single STA in a BSS like in the case of neighbor information.

Previous proposals suggested an approach where the AP Channel Report IE would be appended to Beacon frames, but concerns were raised about the overall resulting signalling overhead on the Beacons.

In [1], the core of the proposal is to reuse the idea of broadcasting the neighbor information, without necessarily putting the relevant AP Channel Report IE into Beacon frames. The proposal is that a PROBE REQUEST message including the AP Channel Report IE can also be sent as broadcast / multicast-type management frame. Therefore,

(1) It could be sent to more than just a single STA requesting the neighbor information, and

(2) It would not need to be sent at regular intervals like a Beacon frame, i.e. it could be sent according to needs.

Although there is no principle obstacle preventing a PROBE RESPONSE message being sent as broadcast / multicast-type management frame, an amendment is needed in the specification to address such a scenario properly.

In the following, several thoughts are listed on broadcast/multicast-type signalling for PROBE RESPONSE and what changes 11k would need to introduce in order to make this a fully operable scenario.

(a) The 802.11 addressing scheme itself is of course already flexible enough, i.e. multicast and broadcast addresses are clearly possible (the first bit of unicast addresses is 0, the first bit of multicast addresses is 1 and all-ones is a broadcast address). No need for change.
(b) Section 7.2.3 (“Management frames”) already explicitly addresses the broadcast / multicast scenario for all management frame types (currently, implicitly allowed broadcast-type management frames are BEACON, PROBE REQUEST and IBSS ATIM frames). No need for change.
(c) Broadcast / multicast-type frames of all types cannot be fragmented and not be acknowledged. They are sent contention-based with NAV set to 0 and after a transmission concludes, all STA’s wait for DIFS plus random delay in the contention window (9.2.7 “Broadcast and Multicast MPDU transfert”). No need for change.
(d) The STA that sent the last BEACON frame is responsible for responding to PROBE REQUESTs, i.e. the AP in infrastructure networks (see section 11.1.3.2.1 “Sending a PROBE RESPONSE”). Applies regardless of broadcast / unicast context, no need for change.
(e) The existing PROBE RESPONSE in addition to the AP Channel Report added by 11k contains all the IEs of a BEACON frame (Timestamp, Beacon Interval, Capability Information, SSID, Supported Rates, respective PHY parameter set, CP Parameter Set if PCF supported, IBSS Parameter Set if an IBSS and Country Information), but TIM can be left out if a requesting STA is not yet associated. All IE’s would still apply regardless of broadcast / unicast context, no need for change.
(f) Section 11.1.3.2.1 “Sending a PROBE RESPONSE” as part of the Active Scanning procedure mandates that “PROBE RESPONSE frames shall be sent as directed frames (=unicast only) to the address of the STA that generated the probe request”. Figure 66 shows the unicast case frame exchange sequence for PROBE RESPONSE / PROBE REQUEST frames. Need for an amendment.
Two different baseline scenarios are possible for sending the PROBE RESPONSE as multicast / broadcast-type frame:

(1) As a response to a unicast PROBE REQUEST received from a particular STA

(2) Standalone, i.e. not triggered by reception of a PROBE REQUEST frame from a particular STA, but triggered depending on network management decisions (works like intermittent BEACON frame).

For backwards compatibility reason with legacy equipment, approach (2) is favored in this text proposal.
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Insert the following text at the end of paragraph 11.1.3.2.1:

 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. 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.

A STA that is awake at any given time to respond to probe requests may send a probe response to a multicast or broadcast destination address even if no probe request is received. Responding to a probe request with a unicast Probe Response frame shall take precedence over a multicast probe response, which takes precedence over a broadcast probe response.
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