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Number of symbols per frame (resolution of comment #650)
This contribution proposes a resolution of comment #650 on the number of symbols per 10 ms frame for different lengths of cyclic prefix.  Unlike in the case of the values previously included in Table 250 of the 802.22 Draft 1.0, it is now assumed that the cyclic prefix used for the super-frame and frame headers is kept constant at ¼ of the useful symbol period.  The following Table shows the changes proposed to Table 250 of Draft 1.0 based on the detailed calculations carried out in the most recent version of 22-06-0264-07-0000_OFDMA_Parameters.xls.

Table 1 — WRAN frame parameters

	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
	26

30

34
	210 μs
	83.33 μs

190 μs

270 μs

	1/8
	28
33

38
	210 μs
	307 μs

222 μs

158 μs

	1/16
	30

35

40
	210 μs
	158 μs

174 μs

186 μs

	1/32
	31

36
41
	210 μs
	111 μs

174 μs

221 μs


Notes:
1.
Includes the frame preamble and the FCH, DS/US-MAP and DCD/UCD symbols.

2.
Example of TTG set to absorb the propagation delay for up to a 30 km and a CPE turnaround time of 10 μs. For larger distances, scheduling at the BS will allow for absorption of longer propagation delay.

3. Portion of symbol left over to arrive at the 10 ms frame period.

Note that for 6 MHz at CP=1/8, the reduction from 29 to 28 symbols could be avoided if the maximum distance absorbed by the TTG was allowed to reduce to 24 km rather than 30 km.

Note that for 8 MHz at CP=1/16, the reduction from 41 to 40 symbols could be avoided if the maximum distance absorbed by the TTG was allowed to reduce to 20.7 km rather than 30 km.

Note that for 7 MHz at CP=1/32, the reduction from 37 to 36 symbols could be avoided if the maximum distance absorbed by the TTG was allowed to reduce to 15 km rather than 30 km.

Note that for 8 MHz at CP=1/32, the reduction from 42 to 41 symbols could be avoided if the maximum distance absorbed
 by the TTG was allowed to reduce to 27 km rather than 30 km.

A more detailed study of the case for a cyclic prefix of 1/8 was done in the referenced spreadsheet (22-06-0264-07-0000_OFDMA_Parameters.xls, tab: “CP=1-8”, range: Q42:Y57) and the results are presented in the following Table.
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If the distance that can be absorbed by the TTG (for which no special scheduling will be needed at the base station) can be reduced from the nominal 30 km, a higher system efficiency (i.e., larger number of symbols per frame) can be preserved for a given number of symbols used for the super-frame and frame headers.  As an example, the first frame of a superframe that would use 2 symbols for the superframe header (preamble and SCH) and 2 symbols for the frame header (preamble and one symbol for the FCH, DS-MAP, US-MAP and DCD and UCD) could keep its maximum transmission efficiency if the TTG was allowed to be reduced to 96 μsec to absorb a distance of 12.9 km.  All the cells in the above table that are colored green represent a higher transmit efficiency than the white cells.

It is proposed to leave the setting of the TTG period to the base station operator so that he can optimize the operation of his system by trading the distance absorbed by this TTG against the number of distant CPEs for which data packets need to be scheduled early in the downstream sub-frame to allow the later symbols in the downsteam sub-frame to be used as time buffer for these distant CPEs to absorb the propagation time.  Table 250 should therefore be considered as an example rather than containing a set of normative values as indicated by the proposed change to the table note 2.
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