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Abstract

This document provides resolution to CID 3037 of the 3rd sponsor ballot recirculation of IEEE 802.11s.

Comment:

Subclause 11.8.4 (10.5.8 in 11mb) does not talk about any TPC constraints, only about TPC negotiations.  What is a "TPC constraint", anyway?  Where is that term defined? If any text is added here for MBSSs, it needs to specify how TPC is negotiated in MBSSs.

Proposed Resolution:

Either add a specification of TPC negotiation in for an MBSS (if that is different from negotiations for a BSS), or delete this addition.
Instruction to the TGs editor: Modify Clause 11.8 of IEEE 802-2007 as follows:

11.8 TPC procedures

Regulations that apply to the 5GHz band in most regulatory domains require RLANs operating in the 5 GHz band to use transmitter power control, involving specification of a regulatory maximum transmit power and a mitigation requirement for each allowed channel, to reduce interference with satellite services. This standard describes such a mechanism, referred to as transmit power control (TPC).

This subclause describes TPC procedures that may satisfy needs in many regulatory domains and other frequency bands and may be useful for other purposes (e.g., reduction of interference, range control, reduction of power consumption).

STAs shall use the TPC procedures defined in this subclause if dot11SpectrumManagementRequired is true. dot11SpectrumManagementRequired shall be set to TRUE when regulatory authorities require TPC. It may also be set to TRUE in other circumstances. The TPC procedures provide for the following:

—
Association of STAs with an AP in a BSS based on the STAs’ power capability (see 11.8.1).
—
Peering of mesh STAs based on the mesh STAs’ power capability (see 11.8.X).
—
Specification of regulatory and local maximum transmit power levels for the current channel (see 11.8.2).

—
Selection of a transmit power for each transmission in a channel within constraints imposed by regulatory and local requirements (see 11.8.3).

—
Adaptation of transmit power based on a range of information, including path loss and link margin estimates (see 11.8.4).

For the purposes of TPC, the following statements apply:

—
A STA with dot11SpectrumManagementRequired set to TRUE shall not operate in an infrastructure BSS, MBSS or IBSS unless the Spectrum Management bit is set to 1 in the Capability Information field in Beacon frames and Probe Response frames received from other STAs in the infrastructure BSS, MBSS or IBSS, with the following exception.

—
A STA may operate when the Spectrum Management bit is set to 0 if the STA can determine that it is in a regulatory domain that does not require TPC or can ensure that it will meet regulatory requirements even if TPC is not employed. Potential methods for determining the regulatory domain include receiving a country indication in the Beacon frame, user confirmation, or configuration information within the device. Potential methods to ensure regulations are met even if TPC is not employed include using a transmit power that is below the legal maximum (including any mitigation factor).

—
A STA shall set dot11SpectrumManagementRequired to TRUE before associating with a BSS or IBSS in which the Spectrum Management bit is set to 1 in the Capability Information field in Beacon frames and Probe Response frames received from the BSS or IBSS.
—
A mesh STA shall set dot11SpectrumManagementRequired to TRUE before becoming a member of an MBSS in which the Spectrum Management bit is set to 1 in the Capability Information field in Beacon frames and Probe Response frames received from the MBSS.
—
APs may allow association of devices that do not have the Spectrum Management bit set to 1 in the Capability Information field in Association Request frames and Reassociation Request frames received from the STA to account for the existence of legacy devices that do not support TPC, but do meet regulatory requirements.

11.8.1 Association based on transmit power capability

A STA shall provide an AP with its minimum and maximum transmit power capability for the current channel when associating or reassociating, using a Power Capability element in Association Request frames or Reassociation Request frames.

An AP may use the minimum and maximum transmit power capability of associated STAs as an input into the algorithm used to determine the local transmit power constraint for any BSS it maintains. The specification of the algorithm is beyond the scope of this standard.

An AP may reject an association or reassociation request from a STA if it considers the STA’s minimum or maximum transmit power capability is unacceptable. For example, a STA’s power capability might be unacceptable if it violates local regulatory constraints or increases the probability of hidden STAs by a significant degree. The criteria for accepting or rejecting an association or reassociation on the basis of transmit power capability are beyond the scope of this standard.

11.8.X Peering based on transmit power capability

A mesh STA shall provide a candidate peer mesh STA with its minimum and maximum transmit power capability for the current channel when becoming a member of an MBSS, using a Power Capability element in Mesh Peering Open frames.

A mesh STA may use the minimum and maximum transmit power capability of a neighbor peer mesh STA as an input into the algorithm used to determine the local transmit power constraint. The specification of the algorithm is beyond the scope of this standard.

A mesh STA may reject a Mesh Peering Open request from a candidate mesh STA if it considers the candidate mesh STA’s minimum or maximum transmit power capability is unacceptable. For example, a candidate mesh STA’s power capability might be unacceptable if it violates local regulatory constraints. The criteria for establishing or rejecting a Mesh Peering Open request on the basis of transmit power capability are beyond the scope of this standard.
11.8.2 Specification of regulatory and local maximum transmit power levels

A non-mesh STA shall determine a regulatory maximum transmit power for the current channel. The STA shall use the minimum of the following:

—
Any regulatory maximum transmit power received in a Country element from the AP in its BSS or another STA in its IBSS and

—
Any regulatory maximum transmit power for the channel in the current regulatory domain known by the STA from other sources.

A mesh STA shall determine a regulatory maximum transmit power for the current channel. The mesh STA shall use the minimum of the following:

—
Any regulatory maximum transmit power received in a Country element from a neighbor peer mesh STA in its MBSS and

—
Any regulatory maximum transmit power for the channel in the current regulatory domain known by the mesh STA from other sources.

A non-mesh STA shall determine a local maximum transmit power for the current channel. The STA shall use the minimum of the following:

—
Any local maximum transmit power received in the combination of a Country element and a Power Constraint element from the AP in its BSS or another STA in its IBSS and

—
Any local maximum transmit power for the channel regulatory domain known by the STA from other sources.
A mesh STA shall determine a local maximum transmit power for the current channel. The STA shall use the minimum of the following:

—
Any local maximum transmit power received in the combination of a Country element and a Power Constraint element from MBSS and

—
Any local maximum transmit power for the channel regulatory domain known by the STA from other sources.
Any calculation of the local maximum transmit power for the channel shall ensure the mitigation requirements for the channel in the current regulatory domain can be satisfied. The conservative approach is to set the local maximum transmit power level equal to the regulatory maximum transmit power level minus the mitigation requirement. However, it may be possible to satisfy the mitigation requirement using a higher local maximum transmit power level. A lower local maximum transmit power level may be used for other purposes (e.g., range control, reduction of interference).

The regulatory and local maximum transmit powers may change in a STA during the life of a BSS. However, network stability should be considered when deciding how often or by how much these maximums are changed. The regulatory and local maximum transmit powers shall neither change during the life of an IBSS nor of an MBSS.

An AP in a BSS and a STA in an IBSS, and a mesh STA in an MBSS shall advertise the regulatory maximum transmit power for the current channel in Beacon frames and Probe Response frames using a Country element. An AP in a BSS a STA in an IBSS, and a mesh STA in an MBSS shall advertise the local maximum transmit power for the current channel in Beacon frames and Probe Response frames using the combination of a Country element and a Power Constraint element.

11.8.3 Selection of a transmit power

A STA may select any transmit power for transmissions in a channel within the following constraints:

—
A STA shall determine a regulatory maximum transmit power and a local maximum transmit power for a channel in the current regulatory domain before transmitting in the channel.

—
An AP shall use a transmit power less than or equal to the regulatory maximum transmit power level for the channel. However, the AP shall also ensure the regulatory mitigation requirement is met.

—
A STA that is not an AP shall use a transmit power less than or equal to the local maximum transmit power level for the channel.

11.8.4 Adaptation of the transmit power

A STA may use any criteria, and in particular any path loss and link margin estimates, to dynamically adapt the transmit power for transmissions of an MPDU to another STA. The adaptation methods or criteria are beyond the scope of this standard.

A STA may use a TPC Request frame to request another STA to respond with a TPC Report frame containing link margin and transmit power information. A STA receiving a TPC Request frame shall respond with a TPC Report frame containing the power used to transmit the response in the Transmit Power field and the estimated link margin in a Link Margin field.

An AP in a BSS or a STA in an IBSS shall autonomously include a TPC Report element with the Link Margin field set to 0 and containing transmit power information in the Transmit Power field in any Beacon frame or Probe Response frame it transmits.
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