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Proposed modification to the IEEE Std 802.22TM- 2011
Modification of the basic sampling frequency
Modification of the base sampling frequency used in the IEEE Std. 802.22TM-2011, sub-clause 9.1.2.1 (6.856 MHz for 6 MHz channel bandwidth as indicated in Table 199) for 6.8 MHz is proposed to align with a proper processing clock for the treatment of the OFDM symbols and allow for the base station to use simple PLL lock with the reference 10 MHz clock available, for example, from the GPS. This will, among other things, have the effect of slightly reducing the signal corner pass frequency to 2.789 MHz, leaving a band of 211 kHz for the transition band to meet the filtering rejection requirement at the edges of the channel to allow for somewhat more easily meeting the tight FCC adjacent channel rejection mask at 3 MHz. However, this lower 6.8 MHz frequency sampling would normally result in this sampling frequency being closer to the Nyquist frequency, thus a very demanding gap of 1.222 MHz (6.8-2*2.789) for the filtering to achieve the necessary rejection against aliasing, but the use of over-sampling will make it easier. Similar rational is applied to the other 7 MHz and 8 MHz bandwidth systems. It is proposed to modify Tables 199, 200 and 203 accordingly.
The following modifications should be implemented in the following sub-clauses of the Standard:

a) In sub-clause 9.1.2.1, modify the Table 199 as follows:

	
	6 MHz based channels
	7 MHz based channels
	8 MHz based channels

	Basic sampling frequency, FS (MHz)
	6.8
	7.9375
	9.0625

	Inter-carrier spacing, 

f (Hz) = FS/2048
	
3.320…
	
3.875…
	
4.425…

	FFT/IFFT period, 

TFFT (s)=1/f
	301.176…
	258.015…
	225.986…

	Time Unit (ns) TU=TFFT/2048
	147.058…
	125.984…
	110.344…


a) In sub-clause 9.1.2.2 modify the Table 200 as follows:
	
	CP = TFFT/32
	CP = TFFT/16
	CP = TFFT/8
	CP = TFFT/4

	TSYM 

= TFFT + TCP (s)
	6 MHz
	310.588
	320
	338.823…
	376.470…

	
	7 MHz
	266.078…
	274.141…
	290.267…
	322.519…

	
	8 MHz
	233.048…
	240.110…
	254.234…
	282.482…


b) In sub-clause 9.4, modify Table 203 as follows:

	Cyclic Prefix
	Number of symbols
per frame 1
	Transmit-receive turnaround gap 2 (TTG)
	Receive-transmit turnaround gap 3 (RTG)

	BW
	6 MHz 7 MHz  8 MHz
	6 MHz 7 MHz  8 MHz
	6 MHz 7 MHz  8 MHz

	1/4
	24
29
33
	1428 TU

1666 TU

1903 TU
	2572TU

909 TU

1682 TU

	1/8
	27
33
37
	1428 TU

1666 TU

1903 TU
	1548 TU

1165 TU

658 TU

	1/16
	29
34
39
	1428 TU

1666 TU

1903 TU
	524 TU

781 TU

914 TU

	1/32
	30
35
40
	1428 TU

1666 TU

1903 TU
	204 TU

781 TU

1234 TU


Reference:
22-06-0264-15-0000_OFDMA_Parameters.xls
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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 the basic sampling frequencies are not easily amenable to PLL lock for the base stations to synchronize with the reference 10 MHz as stated in sub-clause 7.23.


It is proposed to align the basis sampling frequencies specified in the IEEE Std. 802.22TM-2011 to this effect.
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