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The PHY call started at 6AM PT on July 20 and lasted approximately one hour.  The attendance table is given at the end of the minutes.  We discussed a single contribution by ETRI that we could not accommodate during the last conference call, namely “ETRI OFDMA Parameters”.  This presentation covers ETRI’s choice of OFDMA parameters for single channel operation (6, 7 or 8 MHz) and justification for their choice. It also describes the chosen preamble pattern, pilot pattern and details on subchannelization.
The preamble uses BPSK modulation to make channel estimation and synchronization performance more robust and it uses two copies (i.e., single repetition) within an OFDMA symbol, which is 373.33 (s assuming a 6 MHz channel and NFFT = 2048 .  ETRI indicated that this preamble pattern also enables support of fractional bandwidth usage.  CRC (Gerald Chouinard) commented that since fractional bandwidth usage is not a given (i.e., no final decision has been made whether this feature will be supported), it should not be a major consideration for preamble design.

The pilot symbol interval, according to ETRI’s analysis, obeys the relationship (see slide 10)

 Pilot symbol Interval * OFDMA Symbol Period < Channel Coherence Time

For the above OFDMA symbol period and a maximum Doppler shift of 2.5 Hz (i.e., no mobility), the coherence time is 1/(2.5Hz) = 0.4 secs, which yields a maximum pilot symbol interval of 1071 symbols.  CRC commented that for a stable channel with such low Doppler, this appears to be an overdesigned pilot symbol structure and that conceivably several pilot symbols could be skipped in sampling with negligible degradation in performance. A summary of OFDMA parameters for NFFT = 2048 is given as follows.
	Parameter
	1 TV bands

	
	6
	7
	8

	Inter-carrier spacing, DF (Hz) (*)
	3348
	3906
	4464

	FFT period, TFFT (ms) (*)
	298.66
	256.00
	224.00

	Total no. of sub-carriers, NFFT
	2048

	No. of guard sub-carriers, NG (L, DC, R)
	368 (184,1,183)

	No. of used sub-carriers, NT = ND + NP
	1680

	No. of data sub-carriers, ND
	1440

	No. of pilot sub-carriers, NP
	240

	No. of sub-carriers per BIN
	14 (12 datas + 2 pilots)

	No. of BIN per subchannel
	4

	No. of sub-carriers per subchannel
	56 (48 datas + 8 pilots)

	Occupied bandwidth (MHz) (*)
	5.628
	6.566
	7.504

	Bandwidth Efficiency (%) (**)
	93.8


In addressing subchannelization, ETRI considers two types of subchannels: AMC and Diversity.  As verified through their simulations (see their slide 22) Diversity subchannels generally provide better performance at the expense of lower throughput, while AMC generally provides higher throughput at the expense of lower performance.
IIR (Zander) asked about the relative complexity of the scheme proposed by ETRI and ETRI responded that they believe their scheme has either the same complexity or adds ‘minimum’ complexity with respect to that of 802.16e.

Runcom (Eli Sofer) commented that in WRAN there could be asymmetric applications where much larger throughput is needed on the downlink and therefore the uplink will have a bursty nature with no history to enable good channel estimation. Therefore there will be a need for more pilots on the uplink to achieve

robust channel estimation, thus eliminating the need for repetitions.  He also commented that there exists a large database on simulations conducted on 802.16d and 802.16e, which basically adopted the same

subchannelization structure and that these results indicate that there is no justification for changes.

The FUSC and PUSC structure have the flexibility to address any scenario, in our case the importance is

to show that WRAN can live with availability of only one channel.   
CRC responded that we should investigate the possibility of using larger preambles instead of pilots for the uplink and that the pilot structures for 802.16d and 802.16e are overdesigned for a stable channel, such as that envisioned for 802.22.  

Next Conference Call:  Will be held on Tuesday, 7/11/06 at 7 PM PT.  The agenda will be to continue discussing OFDMA parameters (more comments on ETRI contribution, as well as additional contributions from Runcom that were not presented during this conference call.  Thomson (Wen Gao) requested time to present a contribution on multiple antenna systems and their request will be accommodated.  The new bridge information will be provided prior to the call.
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