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Attached are two text clauses for transmit power control.  The first text clause is derived from Bluetooth (source Roberts) and the second text is derived from 802.11G (source Gubbi).

· Difference between the two texts

The difference between the two texts is the degree of accuracy with which the TX power adjustment must be determined.  

· Bluetooth Method

In the method from Bluetooth, we “hunt” for the TX output power solution by either stepping the power up or down until it falls within tolerance.  This is a very simple algorithm that requires simple hardware but has the drawback that it is slow.  The drawing below shows that in the receiver we have a simple “windowing” comparator that indicates if the RSSI is too low or too high but it doesn’t give proportional information on the magnitude of the error, just the “sign” of the error.







· TGh method

The method in TGh is more accurate in as much as it is a proportional control system that not only indicates direction of the error but also the magnitude of the error.  This type of control system converges much faster than the previous mentioned system but it is also more complex.  The origin of this proposal (TGh) is mainly concerned with enterprise solutions that are not as sensitive to complexity as WPAN systems.  The RSSI process in this scheme has to convert RSSI units to decibels, and do this with a relative degree of accuracy.  A sketch is shown below.




7.4.8 POWER CONTROL (Derived from Bluetooth)
If the received RSSI value differs too much from the preferred value, a 802.15.3 

station can request an increase or a decrease of the sending station’s TX

power. The magnitude of this RSSI difference is PHY dependent and is commensurate with the TX power control step size as specified in the PHY specification.  Upon receipt of this message, the transmit power is increased or

decreased one step, where a TX power step is described in the PHY specification. Each source/destination pair will have a unique TX power setting.  A transmit power control request from one station, in a particular GTS slot assignment, can only effect that source/destination pair.  Power control is not used for the broadcast mode.  A transmitting station using the broadcast mode in its’ assigned GTS slot uses the maximum allowable output power.

	Command
	Size

	IncreasePower
	1 byte

	DecreasePower
	1 byte

	MaxPower
	1 byte

	MinPower
	1 byte


If a station receives an IncreasePower request, and that station is already transmitting at the maximum power, then a MaxPower response is returned.  After having received a MaxPower response, the station which sent the IncreasePower request can not send another IncreasePower request without having sent at least one DecreasePower request.  Similarly, if the receiver of a DecreasePower request is already transmitting at minimum power, a MinPower response is returned and the orginator of the IncreasePower request may only request for a decrease again after having requested for an increase at least once.

7.4.8 Transmit power control (TPC) element (Derived from 802.11 TGh)
The TPC element is illustrated in Figure 18.

	Octets: 1
	1
	1
	1

	Element ID
	Length (=2)
	Flag
	TX power level


Figure 18—Transmit power control (TPC) element

The flag is one bit information with rest of the bits in the field being reserved. When the flag is received as ‘0’, it indicates that the source-DEV is providing its tx power level corresponding to the transmission to the intended recipient (dest-DEV) of this information element. When the flag is received as ‘1’, it indicates that the source-DEV is requesting the dest-DEV to set the tx power level to the indicated level for all transmissions from the dest-DEV intended for the source-DEV. In Beacons, the flag shall always be set to ‘1’.  

The TX power level indicates either the tx power level at source-DEV or requested tx power level at the dest-DEV depending on the value of the flag. When received in Beacon the TX power limit sets the global.

RSSI


Detector





RX Signal





VH





Decoder





VL





TX Power Up/Dn





dB Error Signal








Calibration


Lookup


Table





ADC





RX Signal





RSSI


Detector








Submission
Page 

Rick Roberts, XtremeSpectrum


