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	Abstract
	This FCC NPRM discusses and asks for comments on a new concept of having the local receiver monitor the interference level and adaptively adjust the transmitter PSD to comply with some yet undefined interference noise PSD level (interference noise temperature).  This contribution highlights some of the key concepts from the NPRM that were felt relevant to UWB.  It then closes with suggesting that TG3a should anticipate some sort of regulatory action requiring this adaptive PSD process and put into the draft standard mechanisms for managing the setting of the UWB PSD based on allowable interference noise levels.
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Comments and some conclusions on
FCC NPRM on "Interference Temperature Metric",

ET Docket No. 03-237
- UWB Emphasis -
http://hraunfoss.fcc.gov/edocs_public/attachmatch/FCC-03-289A1.pdf 

Establishment of an Interference Temperature Metric to Quantify and Manage Interference and to Expand Available Unlicensed Operation in Certain Fixed, Mobile and Satellite Frequency Bands

· This new concept could shift the current method for assessing interference which is based on transmitter operations, to an approach that is based on the actual radio frequency (RF) environment, taking into account the interactions between transmitters and receivers … by specifying a potentially more accurate measure of interference that takes into account the cumulative effects of all undesired RF energy, i.e., energy that may result in interference from both transmitters and noise sources, that is present at a receiver at any instant of time.  

· To the extent that the interference temperature limit in a band is not reached, there could be opportunities for other transmitters, whether licensed or unlicensed, to operate in the band at higher power levels than are currently authorized.

· The FCC Task Force presented several recommendations for improving interference management in this changed environment, one of which was for the Commission, as a long term strategy, to shift its paradigm for assessing interference towards an approach that uses real-time adaptation based on actual RF environments, and in particular to adopt a new “interference temperature” metric to quantify and manage interference.

· The FCC is posing questions concerning the development of the interference temperature metric, including the determination of interference temperature limits for specific frequency bands, and an assessment of the cumulative noise and interference environment in radio frequency bands, including standard methodologies for making assessments, to support the selection of those limits.

· The Task Force recommended that, as a long term strategy, where feasible, the Commission shift its paradigm for assessing interference to an approach that uses real-time measurements of actual spectrum use and adapt the responses of transmitters and receivers to these measurements.

· For purposes of this new interference management paradigm, we define interference temperature as a measure of the RF power generated by undesired emitters plus noise sources that are present in a receiver system (I+N) per unit of bandwidth.  More specifically, it is the temperature equivalent of this power measured in units of “Kelvin” (K).

· For an interference temperature limit to function effectively on an adaptive or real-time basis, a system would be needed to measure the interference temperature in the band and communicate that information to devices subject to the limit, and a response process would also be needed to restrict the operation of devices so as to maintain the interference temperature at or below the level of the limit.  
· In the simplest case, the entire process would take place within an individual device.  That is, the device would measure the interference temperature at its location and make a transmit/not transmit decision based on this measurement plus the device’s own contribution of RF energy.  If the result of this analysis were below the interference temperature limit set for that location, the device would transmit.

· Another approach would be for the receive sites of a licensed service to measure the temperature and communicate those measurements to a central site, where the interference temperature profile for the region would be computed.  A message could then be broadcast indicating the temperature values over that region and perhaps whether devices would or could not transmit on particular frequencies.  
· There are several actions that could be taken in the event that a device determines that its transmissions would cause the interference temperature limit to be exceeded.  One approach would be to select a different transmitting frequency or, if none were available, to cease transmitting until the RF environment changed to a state in which a transmission would no longer cause an unacceptable temperature level.  Another approach would be to reduce the transmitter power and/or change the direction or shape of the transmit antenna pattern.  

· Combining these approaches, a single device could be designed to scan the range of potential operating frequencies before transmitting, compute an estimate of the amount that their operation would add to the interference temperature on each frequency, and select among the frequencies that would allow compliant operation.

· In cases where devices subject to the temperature cap were not equipped to respond on a real-time basis, actions to ensure the environment remained in compliance with the temperature limit could involve restrictions on sales of additional devices if the temperature approached the limit.  Alternatively, a process might be established whereby users registered their devices with an appropriate agent who could then inform them to take actions to reduce the interference temperature if needed.
· This approach could also be beneficial for users of unlicensed devices.  In areas where the interference temperature would not have been exceeded, opportunities would exist for additional operation by “underlay” transmitters equipped to monitor the interference temperature and to control their operations so that they do not contribute to a condition where the interference temperature cap would be exceeded.  Thus spectrum access for unlicensed users and devices would be increased.

· For purposes of the interference temperature metric, we believe noise (“N”) should be defined as the cumulative environmental RF energy that is generated by sources external to an operator's receiving equipment and generally present in the area around the receiver’s antenna.  This noise is generally produced by atmospheric conditions, galactic sources, and man-made incidental and unintentional radiators. Specifically excluded from this measure would be all emissions from intentional radiators, i.e., transmitters, as the emissions from such devices can more properly be termed “interfering signals” (“I”), rather than sources of background noise.
------------------------------------------------------------------------------------------------------

Conclusions and Suggestions for TG3a (from Rick Roberts, not FCC)
We can anticipate a future requirement for adjusting the PSD of a UWB transmission based upon interference noise temperature by putting mechanisms into the draft standard now that allows:

1. Measuring the Interference Noise Temperature as seen by the UWB receiver in some contiguous incremental bandwidth segments over the occupied UWB bandwidth

2. Weighting the PSD of the UWB transmission in each contiguous incremental bandwidth segment over the occupied UWB bandwidth to meet the requirements of the Interference Noise Temperature concept

3. Setting, for the time being, the default for the incremental PSD weighting, as previously mentioned above in point 2, to a value of 1.0 (no effect) in anticipation of “if and when” this FCC NPRM becomes law.
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