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Proposed modification to the IEEE Std 802.22TM- 2011
Inclusion of the concept of bandwidth scaling of the WRAN signal in sub-clause 9.1.2.

The concept of sampling frequency scaling has advantageously been used in a number of wireless transmission networks to optimize the use of the RF spectrum. It has the advantage of being easily implantable by the equipment manufacturers with relatively small changes in their design because almost everything in the signal processing at the communication terminals is locked to the sampling frequency.

It is proposed to include such flexibility in the 802.22 Standard to help resolve some specific problems such as a relaxation of the filtering requirements at the edge of the channel or giving more latitude in occupying a portion of the nominal RF channel or extension beyond this nominal RF channel more suited to some local requirements. In most cases, this results in a simple tradeoff between the occupied channel bandwidth and the system data throughput which can depend on the environment where the system will be used.

Additionally, some regulatory bodies have recently defined high speed access as minimum wire speed of 25 Mbit/s. To qualify 802.22 devices as high speed, operators may want to increase the sampling rate by ~20% where two consecutive channels are available, all the while, not causing harmful interference to TV receivers. For example, there may be a broadcaster on channel x and on channel x+4. with channels x+1, x+2 and x+3 being vacant. In such case, a WRAN operator may want to operate on channel x+2 with an increased sampling rate allowing the system to achieve higher speeds such as the 25 Mbit/s qualification speed. This could allow the revised standard to achieve SISO speeds of up to 45 Mbit/s and pave the way for future 802.22 MIMO extensions to achieve speeds in excess of 100 Mbit/s. We believe this is an important step in creating a renewed interest in implementing 802.22 systems.

In order to allow for such flexibility in the 802.22 Standard, it is proposed to include a new paragraph in sub-clause 9.1.2.

1) Change the title of Table 198 to:
Nominal system parameters for WRAN.

2) Insert the following paragraph in sub-clause 9.1.2:
The modulation parameter nominal specifications detailed in this standard of the WRAN signal are examples selected to fit in the three broadly used broadcast channel bandwidths present in different parts of the world, which are 6, 7 and 8 MHz channels. A nominal set of modulation parameters is specified in the present sub-clause as well as in sub-clause 9.4 for each channel bandwidth. These nominal parameter sets may be extended to other sets of parameters developed around different sampling frequencies to either ease the filter rejection at the edge of the channel or to occupy a different portion of the spectrum. Such variations result in their corresponding the transmission throughput, all the other system parameters being kept the same.

When such variation from the nominal sets described below is used, the specification of the basic sampling frequency shall be a pre-shared value between the BS and CPE. This pre-shared “Fs” value shall then be used to compute, the resultant values in Table 199, 200 and 203.

3) Insert the following paragraph as the third paragraph of sub-clause 9.1.2.1:

The inter-carrier spacing in Table 119 is obtained by dividing the basic sampling frequency by the size of the FFT/IFFT, i.e., 2048 (f(Hz) = 106*FS/2048). The FFT/IFFT period is the reciprocal of the inter-carrier spacing (TFFT (s)=106/f). The Time Unit (TU) is obtained by dividing the FFT/IFFT period by 2048 (TU(ns)=103*TFFT/2048).
4) Remove the formulas contained in the new paragraph above from the left column of Table 199.

5) Change the title of Table 199 to:
Subcarrier spacing and FTT/IFFT period values for the three nominal bandwidth options based on the sampling frequency equivalent to about 8/7 channel bandwidth.

6) Modify the paragraph of sub-clause 9.1.2.2 as follows:
The cyclic prefix duration TCP could be one of the following derived values: TFFT/32, TFFT/16, TFFT/8, and TFFT/4. The OFDM symbol duration for different values of cyclic prefix (TSYM (µs) = TFFT + TCP) is given in Table 200.
7) Remove the formula from the left column of Table 200.

8) Change the title of Table 200 to:
Symbol duration for different cyclic prefixes and the three nominal bandwidth options

9)Change the title of Table 201 to:
OFDM parameters for the three nominal channel bandwidths
10) Change the title of Table 202 to:
PHY Modes and their related modulations, coding rates and nominal data rates for TCP = TFFT/16.

11) Change the title of Table 203 to:

WRAN frame parameters for the three nominal sampling frequencies
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Abstract


In our work to create test vectors and testing an implementation for compliance to the base 802.22 standard, it was discovered that almost everything in the system implementation is linked to the basic sampling frequency and that, by varying this frequency, the effective transmission bandwidth can be easily adjusted. This gives a welcome flexibility and open the door to more potential applications for the 802.22 Standard. It is proposed to extend the definition of the IEEE Std. 802.22TM-2011 to allow for the use of various signal transmission bandwidths based in corresponding basic sampling frequencies.
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