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Abstract

This document is a normative text proposal on incorporating 11h features allowing for transmit power management (TPC) service in 11k following the presentation [1] in the July 2003 11k session.

The text proposal is based on P802.11h/D3.11 “Spectrum and Transmit Power Management extensions in the 5GHz band in Europe”. Because the present 11k text proposal is added on top of the 11h, changes to extend the applicability of transmit power management only need to be introduced in fewer places where the current 11h text on TPC is restrictive to the 5GHz band.

The following methodology has been adopted for this normative text proposal.

(1) TPC relevant sections from P802.11h/D3.11 that are needed, but where no changes are necessary shall be incorporated into the 11k draft “as is”. They are listed in the beginning of the text proposal.

(2) TPC relevant sections from P802.11h/D3.11 that are needed, but where changes are necessary shall be incorporated into the 11k draft with the highlighted changes as shown in the text proposal.

(3) Sections in P802.11h/D3.11 that are not needed in 11k (mostly DFS relevant sections) shall not be incorporated into the 11k draft. They are listed as such in the beginning of the text proposal

References:

[1] 11-03-0537-r0-K “PHY measurements for interference reduction from 11h”, InterDigital

Insert the following paragrephs of P802.11h/D3.11 into the TGk draft without change (“as is”):
4. Abbreviations and acronyms

5.3 and 5.3.1 Logical Service Interfaces

5.5 Relationship between the services

5.7.2, 5.7.3 Association and Reassociation

7.1.3.1.2 Type and Subtype fields

7.2.3.12 Action frame format

7.3.1.11 Action field

7.3.2 Information elements

7.3.2.13 – 16 (… IE definitions …)

7.4. Action frame format details

7.4.1.3-7.4.1.4 (…Action frame formats…)

10.3.16 TPC Request + subsections

Insert the following modified sections (“changed”) of P802.11h/D3.11 into the TGk draft including the highlighted changes as shown below:

3. Definitions

5.4, 5.4.4 and 5.4.4.1 Logical Service Interface etc.

5.7. Spectrum Management

7.2.3.1, 7.2.3.4, 7.2.3.6, 7.2.3.9 (…frame formats…)

7.4.1 Spectrum management action details

11.5 TPC procedures + all subsections 11.5.x

The following sections are not needed to be copied from P802.11h/D3.11 (“not needed”):
1.2 Purpose – Not needed in 11k draft

2. Normative References – Not needed in 11k draft

5.4.4.2 Dynamic Frequency Selection – Not needed in TGk draft

7.3.1.4, 7.3.1.7, 7.3.1.9, 7.3.2.17-22 (…IE definitions…)

7.4.1.1-7.4.1.2, 7.4.1.5 (…Action frame formats…)

9.2.3.2 PCF IFS (PIFS)

10.3.2.2, 10.3.6.1, 10.3.7.1,10.3.10.1, 10.3.11 - 15 (…MLME SAP interface primitives …) 

11.6 DFS procedures + all subsections 11.6.x – Not needed in TGk draft

17.3.8.3.3 and 17.3.9.1 (…)

Annex A

Annex D

Insert the following modified paragrephs of P802.11h/D3.11 into the TGk draft:

3.52 transmit power control (TPC): Facilities mandated to satisfy requirements in some regulatory

domains for maximum transmit power and transmit power mitigation in the 5GHz band. These facilities
may also be used for other purposes, such as reduction of interference, range control and reduction of

power consumption in both 2.4 GHz and 5GHz bands.

Insert the following modified paragrephs of P802.11h/D3.11 into the TGk draft:

5.4 Logical Service Interfaces

There are several services specified by IEEE 802.11. Six of the services are used to support MSDU delivery between STAs. Three of the services are used to control IEEE 802.11 LAN access and confidentiality. Two of the services are used to provide spectrum management. One of the services is used for the purpose of radio measurements.
5.4.4 Spectrum management and radio measurement services
Two services are required to satisfy requirements in some regulatory domains for operation in the 5GHz

band. These services are called transmit power control (TPC) and dynamic frequency selection (DFS). Transmit power control (TPC) is a required service in both the 2.4 GHz and 5GHz band for the purpose of radio measurements.
5.4.4.1 Transmit Power Control
ERC/DEC/(99)23 requires RLANs operating in the 5GHz 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. The transmit power control (TPC) service is used to satisfy this regulatory requirement. The transmit power control (TPC) service is used in both the 2.4 GHz and 5GHz bands for the purpose of radio measurements.

The TPC service provides for the:

· Association of STAs with an AP in a BSS based on the STAs power capability.

· Specification of regulatory and local maximum transmit power levels for the current channel.

· Selection of a transmit power for each transmission in a channel within constraints imposed by regulatory requirements.

· Adaptation of transmit power based on a range of information, including path loss and link margin estimates.

Insert the following modified paragrephs of P802.11h/D3.11 into the TGk draft:

5.7.8 Spectrum Management and Radio Measurement
The spectrum management services and the radio resource management service are supported by the action message:

Spectrum Management Action

· Message type: Management

· Message subtype: Spectrum Management Action

· Information Items:

· Action identification

· Dialog token

· Action dependent information

· Direction of Message: From STA to STA

7.2.3.1 Beacon frame format

Change the order 11 information field and insert the order 14-18 information fields as follows

Table 5 – Beacon frame body

Order
Information
Notes

11
Country
Country element shall be present if dot11MultiDomainCapabilityEnabled is true or dot11SpectrumManagementRequired is true or dot11RadioMeasurementEnabled is true

14
Power Constraint
Power Constraint element shall be present if dot11SpectrumManagementRequired is true or dot11RadioMeasurementEnabled is true

15
Channel Switch Announcement
Channel Switch Announcement element may be present if dot11SpectrumManagementRequired is true

16
Quiet
Quiet element may be present if dot11SpectrumManagementRequired is true

17
IBSS DFS
IBSS DFS element shall be present if dot11SpectrumManagementRequired is true

18
TPC Report
TPC Report element shall be present if dot11SpectrumManagementRequired is true or dot11RadioMeasurementEnabled is true

7.2.3.4 Association Request frame format

Change the order 5 information field as follows:

Table 7 – Association Request frame body

Order
Information
Notes

5
Power Capability
Power Capability element shall be present if dot11SpectrumManagementRequired is true or dot11RadioMeasurementEnabled is true

6
Supported Channels
Supported Channels element shall be present if dot11SpectrumManagementRequired is true

7.2.3.6 Reassociation Request frame format

Change the order 6 information field as follows:

Table 9 – Reassociation Request frame body

Order
Information
Notes

6
Power Capability
Power Capability element shall be present if dot11SpectrumManagementRequired is true or dot11RadioMeasurementEnabled is true

7
Supported Channels
Supported Channels element shall be present if dot11SpectrumManagementRequired is true

7.2.3.9 Probe Response frame format

Table 12 – Probe Response frame body

Order
Information

10
Country5

13
Power Constraint9

14
Channel Switch Announcement10

15
Quiet11

16
IBSS DFS12

17
TPC Report13

18-n
Requested Information Elements8

Change the notes to Table 12 on the order 10 element as follows:

5 - Included if dot11MultiDomainCapabilityEnabled or dot11SpectrumManagementRequired or dot11RadioMeasurementEnabled is true.

Change  the notes to Table 12 on the order 13-17 elements as follows:

9 - Shall be included if dot11SpectrumManagementRequired or dot11RadioMeasurementEnabled is true.

10 - May be included if dot11SpectrumManagementRequired is true .

11 - May be included if dot11SpectrumManagementRequired is true.

12 - Shall be included if dot11SpectrumManagementRequired is true in an IBSS.

13 - Shall be included if dot11SpectrumManagementRequired or dot11RadioMeasurementEnabled is true.

Change the first paragraph of section 7.4.1 as follows:

7.4.1 Spectrum Management Action Details

Five Action frame formats are defined for Spectrum Management purposes. An Action field, in the octet

field immediately after the Category field, differentiates the five formats. The Action field values

associated with each frame format are defined in Table 5. Action frame formats corresponding to action field values 2 and 3 can be used for Radio Measurement purposes.
Table 5 – Spectrum Management Action field values

Action field value
Description

0
Measurement Request

1
Measurement Report

2
TPC Request

3
TPC Report

4
Channel Switch Announcement

5-255
Reserved

Change section 11.5 and sub-clauses as follows:

11.5 TPC procedures

ERC/DEC/(99)23 requires RLANs operating in the 5GHz 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 clause describes TPC procedures that may be used to satisfy these and similar future regulatory requirements in Europe. The procedures may also satisfy comparable needs in other regulatory domains and other frequency bands and may be useful for other purposes, such as reduction of interference, range control and reduction of power consumption. 

STAs shall use the TPC procedures defined in this clause if dot11SpectrumManagementRequired is true or dot11RadioMeasurementEnabled is true. dot11SpectrumManagementRequired shall be set true when regulatory authorities require TPC. It may also be set true in other circumstances. The TPC procedures provide for the:

· Association of STAs with an AP in a BSS based on the STAís power capability (11.5.1).

· Specification of regulatory and local maximum transmit power levels for the current channel (11.5.2).

· Selection of a transmit power for each transmission in a channel within constraints imposed by regulatory and local requirements (11.5.3).

· Adaptation of transmit power based on a range of information, including path loss and link margin estimates (11.5.4).

For the purposes of TPC:

· A STA with dot11SpectrumManagementRequired set equal to true shall not operate in a BSS or IBSS unless the Spectrum Management bit is set equal to 1 in the Capability Information field in Beacons and Probe Responses received from other STAs in the BSS or IBSS, with the following exception.

· A STA may operate when the Spectrum Management bit is set equal 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, 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 equal to true before associating with a BSS or IBSS in which the Spectrum Management bit is set equal to 1 in the Capability Information field in Beacons and Probe Responses received from the BSS or IBSS.

· APs may allow association of devices that do not have the Spectrum Management bit set equal to 1 in the Capability Information field in Association and Reassociation Requests received from the STA to account for the existence of legacy devices that do not support TPC but do meet regulatory requirements.

11.5.1 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 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 STAís minimum or

maximum transmit power capability is unacceptable. For example, a STAís power capability might be

unacceptable if it violates local regulatory constraints or increases the probability of hidden stations 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.

11.5.2 Specification of regulatory and local maximum transmit power levels

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

· 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 STA shall determine a local maximum transmit power for the current channel. The STA shall use the

minimum of:

· 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.

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, such as range control or reduction of interference.

The regulatory and local maximum transmit powers may change in an 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 not change during the

life of an IBSS.

An AP in a BSS and a STA in an IBSS shall advertise the regulatory maximum transmit power for the

current channel in Beacons and Probe Responses using a Country element. An AP in a BSS and a STA in

an IBSS shall advertise the local maximum transmit power for the current channel in Beacons and Probe

Responses using the combination of a Country element and a Power Constraint element.

11.5.3 Selection of 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.

11.5.4 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 equal to zero and containing transmit power information in the Transmit Power field in any

Beacon or Probe Response it transmits.
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