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Abstract

A method for conveying TPC information using 802.11 frames is described.  These frames provide many advantages for implementing TPC as part of 802.11h.  Draft text for the frames is given.

Introduction

The current draft for 802.11h, D1.0, includes provisions for exchanging information as part of the dynamic frequency selection (DFS) process but it does not include a set of complete provisions for exchanging information for transmit power control (TPC).   As written, the current draft only provides a mechanism for a transmitting station to announce its power level in the Service field.  There is no corresponding mechanism for the receiving station to indicate the link quality to the transmitting station.  
Link quality information is necessary to properly set the transmitter power level because, in general, the channel is not symmetric. The interference level seen at the receiving station can vary according to its location and will differ from the interference level seen at the transmitting station.  Therefore, the tranmit power should be determined, at least in part, from the receiving station’s point of view.  When a TPC mechanism incorporates link margin information, it can  optimize link quality,  extend battery life, and reduce interference to other BSSs. A mechanism of this type was included in our original TGh proposal, 802.11-01/217, in which a receiving station could suggest a transmit power level to the corresponding transmitting station.  Agreement was reached in the merger of TGh proposals, 802.11-01/313r2, to have a mechanism of this type in the joint proposal for the 802.11h draft.  We would now like to introduce draft text that meets the spirit of 802.11-01/313r2 and completes the TPC mechanism.

In our original proposal, the receiver could, at its discretion, suggest a transmitter power level to the transmitting station.  We have modified this mechanism slightly so that the receiving station can instead give a link margin estimate to the transmitting station.  Link margin is defined as the excess signal level in dB seen at the receiver above that which is needed for communication at the current rate.  A positive link margin indicates more received signal power than necessary.  A negative link margin indicates that there is insufficient received signal power.  The mechanism for determining the link margin is implementation dependent.  Likewise, the mechanism for determining the transmit power level is implementation dependent.  This is consistent with the current TGh draft.

We believe that MAC level exchanges are the best way to share TPC information in 802.11h.  They allow communicating stations to share the information they need without using precious bits in the PHY service field. 
Draft Text

7.3.2.25 TPC Request element

The TPC Request element contains a request for current TX power and link status information. The format of the TPC Request element is shown in Figure X.

Octets: 1
1

Element ID

(TBD)
Length

Figure X – TPC Request element format

The TPC Request element contains the following fields:

 Element ID field is one octet in length and shall be set equal to TBD.

 Length octet shall be set to 2.

7.3.2.26 TPC Response element

The TPC Response element contains a request for current TX power and link status information. The format of the TPC Response element is shown in Figure Y.

Octets: 1
1
1
1

Element ID

(TBD)
Length
Relative TX Power
Link Margin

Figure Y – TPC Response element format

The TPC Response element contains the following fields:

 Element ID field is one octet in length and shall be set equal to TBD.

 Length field is one octet in length and shall be set equal to 4.

 TX Power is one octet in length and contains the TX power (EIRP) relative to the current maximum for the BSS as shown in Table 2.

 Link Margin is one octet in length and contains the link margin information from the destination station.  The octet contains a signed integer indicating the link margin in dB.  The valid range of the link margin is from –3 to +45 dB.

7.7.1 TPC Information Request frame format

The TPC Information Request frame is sent by any STA, to any STA within the BSS, to request TX power and link quality information for communication with that station. Upon reception of a TPC Information Request, the receiving station will respond with a TPC Information Response frame. The TPC Information Request frame contains the information shown in Figure A.

Octets: 1
1
1
1
2

Spectrum Management

(Category 4)
TPC Request

(TBD)
Activation Delay
Dialog Token
TPC Request Element

Figure A – TPC Information Request frame body

7.7.2 TPC Information Response frame format

The TPC Information Response frame is sent by any STA upon reception of a TPC Information Request Frame.  The TPC Information Response frame contains the information shown in Figure B.

Octets: 1
1
1
1
4

Spectrum Management

(Category 4)
TPC Response

(TBD)
Activation Delay
Dialog Token
TPC Response Element

Figure B – TPC Information Response frame body

9.12.1 TPC Request and Response Frames

TPC Information Request and TPC Information Response frames are employed to assist STAs with the selection of their desired transmit power levels.  At its discretion, an STA may send a TPC Request frame to a STA with which it is exchanging frames.  Upon reception of a TPC Request frame a station shall send a TPC Response frame indicating its current transmit power (EIRP), relative to the BSS maximum, and the current link margin.  Link margin is defined as the ratio of current received signal power to that required for effective communication at the given rate.  It is measured in dB.
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