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Feasibility of meeting the current 55 dBr adjacent channel rejection:

802.22 systems will use a 2k FFT processing to modulate its waveform over a bandwidth of 5.624 MHz.  The typical rejection at the edge of the 6 MHz channel is around 27 dBr because of the normal sinx/x roll-off of the multi-carriers in the OFDM signal.  In order to bring this signal to a rejection of 55 dBr at the edge of the 6 MHz channel, some computer simulations were conducted and it was found that a FIR filter of some 160 taps would be needed at baseband to provide the necessary rejection.

This signal needs however to be amplified to provide a sufficient conducted RF power at the antenna interface.  Assuming a 12 dBi antenna gain in the low UHF band and a maximum 4 W EIRP, the conducted power has to reach 250 mW (24 dBm).  Indications are that this would require to operate a Power Amplifier (PA) at a minimum 20 dB back-off which means that the PA would need to be rated at 25 W minimum to produce the needed 4 W EIRP.  This power rating requires proper output stage and power supply and will very unlikely be a low-cost consumer type equipment.

One way to resolve this excessive complexity of a TVBD would have been use an output channel filter as is done in many other instances (e.g., cavity filters at the output of TV broadcast stations), however, TVBD devices need to be frequency-agile to be able to change channel to avoid interference to broadcast services.  Frequency agility and output channel filtering are mutually incompatible requirements in this context.
Conditions specified in the FCC R&O 08-240:

The FCC R&O specifies that the relative rejection in the first adjacent channel has to be 55 dBr (i.e., difference between the in-band power spectrum density and the PSD in the adjacent channel) or 72.8 dBc as clarified in the MO&O consistent with the IEEE 802.18 comment).  This is to protect TV broadcasting on adjanent channels.  The FCC R&O also specifies that TVBD’s are only allowed to operate on channels adjacent of TV broadcast transmission if their maximum EIRP is equal or less to 40 mW.  This constraint is due to the limited selectivity of the TV receivers which, as a result, would be affected by excessive TVBD signal level in adjacent channels because of the leakage of the main TVBD signal component into the TV receiver.

There is no intention for 802.22 devices to operate in adjacent channels in order to allow such devices to operate at up to the specified 4 W maximum EIRP and this has been stated before.  As a consequence, no 802.22 device will be allowed to operate within the protected contour on channels adjacent to TV broadcast transmissions.  As a result, the unwanted emission from a 802.22 device falling in its adjacent channels will never be co-channel with a TV broadcast transmission.  Therefore, the requirement of a rejection of 55 dBr in its first adjacent channels is uncalled for to protect TV broadcast service.

Consequences of relaxing adjacent channel rejection requirement for 802.22 devices
Since 802.22 devices will never be allowed to operate on channels adjacent to the TV broadcast transmission, relaxation of the 55 dBr rejection level would not affect TV service operation as long as such relaxation is reasonable.  Obviously, if the adjacent channel emission was allowed to be as high as the in-band power spectrum density, the same constraint as for the main channel would apply.  However, some 25-30 dB rejection in the first adjacent channel of the TVBD emission would be sufficient to limit the leakage into the TV broadcast channel due to the presence of this reduced amount of power in the adjacent channel of the TV receiver due to the presence of the 802.22 device in the second adjacent channel.  In such a situation, the 55 dBr rejection requirement would need to apply to the second adjacent channel of the 802.22 device rather than in its first adjacent channel which would be a reasonable requirement.

Relaxing the adjacent channel rejection requirement should be accompanied with a consideration of an increase of interference into wireless microphone operation in the adjacent channel. Now that the way wireless microphones will be dealt with is better specified in the FCC MO&O (e.g., channels 36 and 38 and channels reserved in the incumbent database), it would seem reasonable to control operation of 802.22 devices on channels adjacent to wireless microphone operation to avoid such potential interference.

There is currently no specific constraint imposed by the FCC R&O on operation of TVBD devices on channels adjacent to wireless microphone operation.  With a relaxation of the RF mask for 802.22 devices, the same type of constraint as for protecting TV broadcast operation could easily be handled by the incumbent database.  Similar to the co-channel case where operation of 802.22 TVBD devices is precluded within a distance of 1 km from wireless microphone operation, a minimum distance could be specified for TVBD devices operating from wireless microphone operation taking into consideration the lower signal level present in this adjacent channel.  With a rejection of 25-30 dB, the minimum 1 km distance used for co-channel could be reduced in the case of adjacent channel interference to wireless microphone to something like 100 m and this could easily be handled by the incumbent database.

The only case where relaxing the 802.22 RF mask could affect TV reception is when an 802.22 device operating on an adjacent channel is located close to the protected contour.  Such relaxation can be reflected into a minimum distance that the 802.22 device can be located from the TV protected contour and this can easily be taken care of by the incumbent database as it is done for devices inside the protected contour.

In no circumstance would a 802.22 device, which is defined as such when it registers to the incumbent database, be allowed to operate on a channel adjacent to that occupied by a TV broadcast signal inside the protected contour and adjacent to a channel used for wireless microphone operation within a specified distance such as 100 m even if the 802.22 device was to operate at less than the 40 mW EIRP.  This is easy to enforce since all 802.22 CPE devices are known as such by the incumbent database and also are slaved to their base station.

The constraints imposed by the exclusion of 802.22 device operation on channels adjacent to wireless microphone operation within a reasonable distance (e.g., 100 m) would impose less restriction on potential WRAN operation than the current requirement for a 55 dBr rejection in the adjacent channels.

It is therefore propose to present this case as part of an eventual comment to the FCC related to their most recent publication of the MO&O.
_________________________
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This contribution discusses the characteristics that the 802.22 RF Mask has to have to avoid interference to broadcast incumbents in the context the use of the incumbent database and the possible relaxation in the first adjacent channel for 802.22 devices.
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