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The PHY call started at 7PM  PT on December 7 and lasted approximately 90 minutes. We discussed a contribution from Monisha Ghosh and Vasanth Gaddam (Philips) on OFDMA Parameters and Preambles and another (a spreadsheet) by Gerald Chouinard (CRC) showing an analysis of the effects of Philips’ choice of parameters on WRAN operation (i.e., efficiency, US and DS throughputs, etc.)
Monisha presented the Philips contribution during which she expressed the following concerns with the current choice of OFDMA Parameters (discussed during the last face-to-face meeting in Dallas in November):

· The presence of too few preambles may lead to performance degradation

· The current design allows for acquisition and synchronization only on the short superframe preamble (i.e., every 16 frames or 160 ms), which is too infrequently

· Reliance on distributed pilot symbols for channel estimation is problematic because for many applications symbols will need to be buffered while channel estimation is performed.  This can lead to excessive overhead since packet granularity can be large (e.g., 7 OFDM symbols).  In fact, with a strong preamble design, the density of pilots can be decreased without adverse effect on performance (see Recommendations below)
In order to resolve these issues, the following proposal was made (excerpt from Monisha’s presentation):

· SUPERFRAME PREAMBLE:  One OFDM symbol of 4 repetitions of short training, followed by TWO OFDM symbols of long training.

· This will allow robust acquisition, frequency offset estimation and one-shot channel estimation because the long preamble will have a training symbol on every frequency.

· Negligible additional overhead: one OFDM symbol (about 0.3 ms) every 160 ms. 

· Will allow robust decoding of the SCH.

· FRAME PREAMBLE: Mandatory: One OFDM symbol for channel estimation, with training symbol on every 2nd frequency. Optional: additional OFDM symbol for acquisition, similar to short training in SF.

· The channel estimation OFDM symbol could be omitted for the first frame only.

· Frames 5 and 10 should have a frame preamble of 2 OFDM symbols.

· PILOT DENSITY: Can be lower than 240/OFDM symbol as in the current proposal, since the combination of superframe and frame preambles will be adequate for channel tracking.
Recommendations:

· Preambles:

· Increase the Superframe preamble from 2 to 3 OFDM symbols.

· Frame preamble is 1 OFDM symbol, except on Frame #1 which will have no frame preamble and Frames # 5 and 10, where 2 OFDM symbols will be used.

· The above changes will have negligible impact on overhead, but improve robustness and ease of implementation considerably.

· Pilot density:

· Reduced from 240 per symbol to 192 per symbol.

Regarding Preamble Sequences, Monisha agreed that the design in the current draft needs improvement (high PAPR).  She explained that with the current design there exists the need for three different kinds of sequences, as follows

· Superframe/frame short: Training symbol on every 4th frequency.

· Superframe long: Training symbol on every frequency.

· Frame long: Training symbol on every 2nd frequency.

Monisha pointed out that 802.16e does not offer these different types of sequences.  Furthermore, due to the difference in OFDMA parameters between 802.16e and what is currently being considered for 802.22, the 802.16e sequences can not be used directly.  Monisha indicated that Philips is working on a procedure to generate  sequences with low PAPR (less than 5 dB) and that a contribution from them will be presented at the January meeting at the latest.

Gerald and Ramon pointed out that the new Philips proposal, with a different number of preamble symbols for different frames along a superframe destroys the uniform distribution of these symbols, which is attractive and simple from an implementation point of view.  Monisha responded that they (Philips) are flexible about having two symbol preambles in frames 5 and 10 of the superframe, but that the superframe preamble must be strengthened to improve robustness.  Participants were tasked with bringing some feedback on this issue for the next conference call (see below for schedule and agenda).  Regarding Philips’ construction method of PN sequences, Monisha indicated that some information may be available for the next call, although it is more likely that this will happen for the January meeting.
After discussion of the previous contribution from Philips, Gerald presented a spreadsheet analysis of the impact of Philips’ choice of parameters on WRAN performance.  In particular, Gerald indicated that the choice of cyclic prefix has a strong impact on WRAN efficiency and throughput and that except for unusually large delay spread situations, a cyclic prefix of 1/8 should be sufficient and would yield relatively high efficiency (see Gerald’s spreadsheet, esp. tabs with Philips parameters for CP = ¼ and 1/8.   Dr. Hwang (ETRI) indicated that the number of superframe/frame preamble symbols are not taken into account in the spreadsheet efficiency calculation, but Gerald responded that the effect of these parameters on efficiency is minor and that the choice of cyclic prefix is the more dominant effect.  Gerald also requested feedback from participants on the choice of TTG/RTG vis-à-vis implementation and efficiency.

Participants were urged to familiarize themselves with this spreadsheet and bring any comments for the next call.  

Next Conference Call:  Will be held on Thursday, 12/14/06 at 6 AM PT.  The agenda will be to address any comments/questions on the proposal submitted by Philips on OFDMA Parameters and Preamble Sequences and any other business that may arise in connection with these.  The bridge information is as follows
North American Dial-In Number (Toll-free): 866-365-4406
International Dial-In Number: 303-248-9655
Passcode: 7102063#
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