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1. Attendance
	
	Feb 1

	Chang Joo Kim
	x

	Sung Hyun Hwang
	x

	Jungsun Um
	x

	Soo-Young Chang
	x

	Edward Au
	x

	Wai Ho Mow
	x

	Zander Zhongding Lei
	x

	Ramon Khalona
	x

	Upkar Dhaliwal
	x

	Monisha Ghosh
	x

	Eli Sofer
	x

	Gerald Chouinard
	x


2. Minutes from Feb 1 2007 Conference Call

3.1 Agenda

· Modified CAZAC sequences based low PAPR preambles (Edward of Huawei, Doc 07/0002r2)
· Status of PHY parameters discussion (Gerald)
3.2 Notes
3.2.1 Modified CAZAC sequences based low PAPR preambles
Edward of Huawei presented the doc0002r2 “Modified CAZAC sequences based low PAPR preambles”. Modified CAZAC sequences are proposed to replace the existing preambles specified in draft v0.2. He explained that the proposed polyphase preambles can attain very low PAPR (≤1.93dB for 2K, 4K and 6K FFT) so that the detection performance will not be limited by the preambles. 
Gerald asked PAPR performance for cases of decimation =3. 

Wai Ho of Huawei commented that PAPR for decimation =3 was expected to be lower than the figures shown in the presentation slides for decimation =4. Decimation factor would affect only the length of the preamble sequence. With decimation =3, the sequence would be longer and thus PAPR would be lower. 

Eli commented that GCL sequence was not adopted in .16, probably due to complexity concerns. 

Wai Ho commented that to his knowledge, the complexity issue was not the main reason for rejecting the use of GCL sequences in .16. The official reason was something like the inconsistency in the formats between preambles and sounding sequences.

. 

Monisha commented that the proposed CAZAC sequence required additional a large number of complex multipliers for channel estimation vs. binary sequences. However the performance of channel estimation does not improve. 
Wai Ho commented that there were many known techniques to reduce the PAPR of data modulated subcarriers in the literature. For example, with appropriate coding, the PAPR of data modulated subcarriers could be reduced by 3dB or more compared with the un-coded case. It was therefore important to use preambles with minimized PAPR so that the detection performance was not limited by the preambles. Further, the sequence generation and channel estimation corresponded to a small part of the overall complexity of the transmitter/receiver. For example, by comparison with the FFT/IFFT computation, the multiplications required for generating the proposed poly-phase preambles and associated channel estimation was only a small percentage of the overall complexity. For sequence generation, the multiplications were needed only for generating the integer phase indices and they were not complex multiplications. Only 7-bit-precision multiplications were required for generating 128 phase preambles and 5-bit multiplications for 32 phase preambles. It was thus believed that the complexity of the modified CAZAC sequence was affordable.

Gerald asked whether multipliers were required only at the time of sequence generation at transmitter. If so, one time generation might be enough and generated sequences could be stored and reuse. 

Wai Ho agreed that it was the case.
Monisha commented that for channel estimation purpose, one multiplier was needed for each subcarrier at the receiver. For 2K mode, around 2K additional multipliers were required. 

Wai Ho agreed that one multiplication was needed per each used subcarrier.
Ramon asked the implication of difference sampling rates. 

Wai Ho commented that an over-sampling factor of 4 was typically sufficient to approximate the continuous-time waveform. The actual PAPR could be 0.5 to 1 dB higher than the case without over-sampling, but the PAPR difference depending on the sequence was to be evaluated.

. 
Gerald suggested come up with a table to do an apple to apple comparison for various sequences with different aspects/parameters (PAPR, complexity etc.) other than looking at only single parameter. 

Monisha, Edward / Wai Ho, Eli agreed to take an action item on this. 

3.2.2 Status of PHY parameters discussion
Gerald reviewed the status of PHY parameters discussion based on the document sent out on 31 Jan. The synchronization of CPE was discussed first. The issue on the table was whether a single symbol frame preamble was sufficient or two preamble symbols were needed. The trade-off was between system overhead, synchronization robustness and complexity.  
Monisha commented that one symbol per frame should be sufficient based on simulations conducted by Sung Hyun et al from ETRI. As far as VoIP latency requirement (20ms), an optional mode with one more symbol preamble could be considered. 

Sung Hyun of ETRI commented that the tracking performance of using single frame preamble, together with distributed pilots over 7 OFDMA symbols was very stable according to recent simulation results. The loss of synchronization problem does not occur frequently. So, in the point of channel training and offset tracking, it was desirable to use single frame preamble with distributed pilots rather than use multiple frame preambles
. 
Regarding Superframe preamble, Monisha commented that it would ensure the system with more robust sync to include a super-frame level preamble in the specs. Since when the system started from scratch, single frame sync seemed to be not sufficient taking consideration of AGC, channel estimation etc would take up some part of sync symbols. She also mentioned the overhead for including Superframe preamble was about 1%. 

Based on the discussion, Gerald summarized that consensus seemed reached that only single symbol frame preamble would be enough. The next issue would be how many PN sequences were to be used within one symbol period, or Frame Preamble structure issue as outlined in the Document mentioned above. 

Currently, other than 2 PN sequences proposal for frame preamble from Sung Hyun (ETRI), Eli (Runcom) proposed to use 3 PN sequences for frame preamble. Monisha also proposed a 2+2 sequence structure (2 PN frame preamble + 2 PN Superframe preamble) for Superframe.  

It was agreed that simulations must be provided to support the proposal by proponent. Currently, there were only simulations from Sung Hyun (ETRI) available. It was encouraged as well for the proponents involved to produce a comparison table considering factors of PAPR, cross correlation etc. for better decision for the group. 
Ramon mentioned that there were action items for PHY discussions from Comments and Resolution exercise during January meeting.  Ramon asked Gerald the procedure of handling those items. However, it was not clear yet and further check with Carl might be necessary. 

Since time was running short, Gerald quickly went through other points in the Document, leaving discussions to next conference calls. 

3.3 Action items
Monisha, Edward / Wai Ho, Eli are going to work on a table to compare various proposed sequences with different aspects/parameters (PAPR, complexity etc.). 

3. Next Conference Call
The next conference call will be held at 6am PT, 8 Feb. 

Volunteers are called to host the teleconference call and share the cost. Currently, the call was sponsored by Ramon of Nextwave. 
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