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802.22 TG2 (Recommended Practices) Minutes

January 16, 2007 AM1

· The agenda for TG2 is described in document 22-07-0020-00-0002-TG2_Agenda_January_2007.doc.

· The latest Recommended Practices Document is 22-06-0242-03-0002_Draft_Recommended_Practice.doc.

· The TG2 Minutes from the November 2006 Plenary in Dallas were incorporated with 802.22 WG minutes from November 2006.  These were approved at the Jan 2007 opening plenary.

· There are meetings scheduled for the AM1 time slot on both the 16th and 18th, but the 18th session time slot could be given to more urgent TG1 discussions, depending on TG2 progress.

· Reviewed the agenda document

· Winston discussed briefly about the DTV testing that he is planning to perform at Fox.  Chris asked how this relates to the FCC’s testing that is planned to happen early this year.  The Fox testing is independent of FCC testing, but it was mentioned that it would be very good to get the FCC test plan if possible, since there may be some aspects that they missed, or there may be an opportunity to provide input to them.
· The agenda was approved unanimously.
· Reviewed the draft document

· Note that the “FNG” comment labels throughout the document are from Fox.

· There was discussion on Winston’s newly inserted text, which is providing an example procedure for planning of service (= what an operator would typically have to do to deploy a WRAN system).  The text has been added to the end of the main document.

· Gerald commented that the receiver antenna pattern details might need to be expanded/changed to be more complete.  Need to add in particular the front to back ratio.  The comment was noted in the document.
· A number of questions were raised regarding Step 3 in the planning of service example (= determination of a useable channel).

· It was noted that the 802.22 coverage simulations use 99.9% time availability.  The question was raised as to whether this was acceptable; there will need to be more discussion later.

· The question was asked whether the channels were picked at random.  Winston said that channels 25 through 30 were arbitrarily selected.

· Kelly asked how TIREM prediction is used (for both coverage and interference aspects?), Winston commented that this TIREM prediction example used 90% to determine coverage aspect; for interference, 10% was used.

· Corrected document, channels 26-29 are said to be unusable, but should be 26-28. 

· Corrected document, channels 25,29, 30 were indicated as possible, but should be 29,30.

· Winston will continue to develop this part.

· There was discussion about separation distance figures (reference Table 1 and 2 in the main document)

· The numbers in the tables are basically pulled directly from Gerald’s spreadsheets.

· Table 1 is derived from the 22-06-0052 contribution; Gerald gave a quick review of the reasoning behind the computations.

· Winston posed the question of how we get from 6 dBW to 41 dB (uV/m), he is concerned that something might be getting lost in the translation, when we do calculations via Gerald’s spreadsheets vs. the “classic” calculations that the FCC does.  He is wondering if there might somehow be a mismatch someplace, particularly when translating between dbW and dBu.  E.g., there seems to be different constants that the FCC uses to convert (145.8 on Gerald’s spreadsheet vs. 160.8 in the FCC calculation).  Gerald volunteered to develop equations showing that the calculation is indeed the same in both cases.

· Referred to 22-06-0052-03-0000_WRAN_Keep-0ut-Region RE the power/voltage conversion; this was compared to the FCC calculation, and it appeared that a frequency term was missing in the FCC conversion from dBW to dBu.  160.8 is the factor for conversion of field strength at antenna to power out of antenna, so maybe the antenna aperature is where the difference is (frequency term).  But in the end it was agreed that, at e.g. 615 MHz, the number does not change significantly.

· More discussion:  160.8 factor is not for link- it is for field strength to power output conversions, where 145.8 is for link, for field strength to power flux density conversion.

· Another possible explanation for the differences in the calculations could be that the FCC uses a dipole for its calculations, but in the WRAN-Reference-Model excel sheet, this is not assumed.

· Winston thinks these differences might impact the keep out distance- we may be misunderstanding the FCC approach to computing the numbers somehow.

· The comment was made that the front to back ratio number is 16 dB for both the CPE and DTV receiver antenna, meaning that it assumes they are pointed in completely opposite direction.  It was questioned whether this can be a realistic assumption.

· There was discussion about adequacy of using a second DTV signal to simulate the interference effect of a “real” OFDMA signal on a desired DTV signal

· Comment was made that both the 8VSB (DTV modulation) and WRAN signals “look” like noise.  So one could expect that the results could be fairly realistic if we just used a second DTV signal to model the inteference.

· It was noted also that the OFDM parameters are still under discussion by the 802.22 PHY team, and probably won’t be finalized until March.  Winston is planning to complete his testing by March and essentially wants to make sure he has all the correct data and the right equipment for accurate testing.

· Winston commented that it would still be a good idea to test with a true OFDM signal in some way.

802.22 TG2 (Recommended Practices) Minutes

January 18, 2007 AM2

· Reviewed the draft document (contd. From Jan 16th)

· The discussion about the separation distance/protected contour continued…

· Gerald developed a comparison of SNR/Field Strength, per his action point from the Jan 16th session, comparing how OET 69 (FCC) does calculation for field strength at a DTV receiving strength, vs. how he has done calculation.  Find it attached below.
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· The FCC, for UHF, uses the “dipole factor” to lump many of constants in Gerald’s sheet into one factor. Last 4 figures (lines 18-21) in Gerald’s table are basically factors generating the dipole factor; he has just shown the next level of detail.  Regarding the dipole factor – it was noted that it is actually a combination of many factors; it is not strictly a unit conversion.  

· It was mentioned by SteveS that the Spectrum Sensing Simulation Model document may be helpful in explaining the logic for these kinds of calculations.  This document number is 22-06-0028-07-0000.

· It was noted that one should look at these numbers as mainly concerned with the receiver.  Think of it as field strength conversion to SNR at the receiver, it is not correct to go “voltage to voltage” from TX to RX, at some point one must make the field strength conversion.  Voltage is needed for SNR computation, while field strength is needed for evaluation of the effects of propagation.  The process from TX to RX normally means a conversion from voltage to field strength then back to voltage at the receiver. Winston is basically concerned that the conversion from voltage to field strength at the TX is done differently (e.g. different constants) than field strength to voltage at the RX.  Gerald mentioned that in order to convert to field strength at TX, need to convert power to power flux density first (using the “sphere” model) and then convert it to field strength.  At the receiver, the process to go back to voltage is not the same, the area is not modeled as a sphere (it should be thought of more like a “window” on the area of a sphere, representing the signal received).  .

· The question was asked, whether we should now look again at the numbers in the contribution 22-04-0002-14-0000_WRAN_reference_Model, for the “forward link” to CPE Receiver.  It was agreed that in general this would probably be a good idea  (but note this sheet is dealing with WRAN, not so relevant for the incumbent).  We basically need to get additional input to determine if the best guesses currently in the documenter are ok.  For example,

· It was asked what is the “interference allowance” and how was it determined?  Gerald told that is a number to estimate interference (margin) coming from other users of the same spectrum- the value is a very rough estimate (he thinks it can be reduced some if we were to assume that there are only WRAN devices sharing the spectrum)

· There was some discussion aas to whether we should assume that the WRAN channel is Gaussian…should it be Rayleigh instead???  Victor mentioned that MSTV uses Gaussian for its receivers…it was also mentioned that some .22 contributions in the sensing group assumed Rayleigh.  In reality we know we will have elements of both.

· Winston discussed briefly at bit more detail about his planned DTV D/U and interference testing

· He would like to test also DTV interference towards the WRAN

· It was mentioned that he could consider using a WiMAX signal to model WRAN (if WiMAX equipment is readily available?). Gerald suggested that interference to WRAN can’t really be done in the most accurate way until OFDM parameters and coming discussion on TPC/ECC are settled. The important thing is verifying that D/U numbers for DTV are sufficient.

· Kelly mentioned that he has a test plan that was developed some time ago at NAB for digital signal interference to DTV that he can share; this could be helpful to Winston’s testing.  He agreed to provide the test plan to Winston.

· The group looked briefly at document 22-05-0060-03-0000_DTV_RX_Non-linearity_Tests.xls (WRAN interference into DTV, WRAN simulated by DTV), which shows DTV D/Us at various adjacent channels.  The issue is that currently, there is no data when received signal levels are low (below about –68 dBm); so experimenting with lower signal levels would be useful and clearly “uncharted territory”.

· There was some more discussion on antenna polarization isolation

· The group considered whether it might be useful to extend Gerald’s previous work (22-06-0230-01-0000_WRAN_CPE_TX_and_DTV_RX_antennas coupling)

· Winston would need to purchase some additional SW to evaluate different antennae, namely NEC4 software (~ $1000) and window interface SW (~$300) in order to get the geometrical figures of propagation characteristics.  This SW outputs a text file that can be imported directly to excel.

· There were some more questions about Gerald’s simulation results:

· Did he take only part of the SW’s output file, or everything (geometric elements)?  Gerald confirmed that he only took part of it into contributions.

· Gerald will email the results files from his NEC testing to Winston, so he can know what was taken into account and what were the assumptions.

· Gerald told that he plans to do real testing by the end of March to verify the numbers in document 0230.  Charles questioned how close the real performance will be to what is shown in the document (e.g. he doesn’t think you get nulls like in figures in real life).  Real testing will show.

· Ramon was asked to provide numbers for the Required SNR for the WRAN receiver; the Eb/No used, 5.6 dB, is for QPSK (estimate); group recommends 1% PER as a number to use.

The meeting of TG2 adjourned at the end of the assigned meeting timeslot.
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		OET Bulletin 69						Rigorous calculation

		DTV Receiving Installation						DTV Receiving Installation

		Operating frequency (MHz)		617		---------------		Operating frequency MHz)		617

		Channel bandwidth (MHz)		6		---------------		Channel bandwidth (MHz)		6

								Bit rate (Mbit/s)		19.4

		RX Antenna Gain (dBd)		10		---------------		RX Antenna Gain (dBi)		12.15

		Thermal noise (dB)		-106.2		---------------		Antenna noise temperature (K)		290

								Coupling Loss (dB)		0.25

								Filter Loss (dB)		1

		Downlead Loss (dB)		4				Downlead Loss (dB)		2.5

								Connector Loss (dB)		0.25

		System Noise Figure (dB)		7		---------------		LNA Noise Figure (dB)		7

								Pre-Amplifier Figure of Merit: G/T (dBK^1)		-23.47

		Required C/N (dB)		15		---------------		Required C/N (dB)		15

								Required Eb/No (dB)		9.9

								Interference allowance (dB)		0

		Dipole factor (dBm - dBu)		-130.8				Omni Antenna Aperture (m^2)		0.02

		Dipole factor adjustment		-0.03				Power-flux-density (dBW/m^2)		-105.09

								Free space impedance (dBW/m^2 to dBuV\m)		145.8

		Required minimum field strength (dBuV/m)		40.6		---------------		Required minimum field strength (dBuV/m)		40.7
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