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The PHY call started at 6AM PT on September 5 and lasted approximately one hour.  The attendance table is given at the end of the minutes.  
We began the call by addressing an analysis submitted by Gerald Chouinard (CRC) on the number of required pilot subcarriers on the Uplink to support VoIP (see Gerald’s e-mail attached).  In summary, Gerald’s analysis implies that in order to comply with a stringent 10 ms one-way delay requirement, channel training must be performed over a small number of symbols.  He cites an extreme case using 64-QAM with a compressed real-time protocol, which would require on average 1.3 symbols needed per frame to carry a VoIP channel (he shows similar results, though not quite so stringent, for 16-QAM with rate ½ coding).  This means that in order to meet the one-way delay requirement and to properly accomplish channel training, more pilots would be necessary on the Uplink, possibly over a single symbol, which would result on a lot of overhead and very inefficient transmission.  The fundamental point of Gerald’s analysis is that the group must revisit the requirement for the number of pilots, particularly for the Uplink, in the context of the delay requirement in the FRD.
(Note by RK: An e-mail discussion on the reflector triggered by Gerald’s analysis has revealed that the one-way delay requirement may be 20 ms instead of 10 ms, which would somewhat relax the requirement on the number of pilots.  However, the issue of whether this is a mandatory delay requirement under all circumstances remains open for discussion within the whole group and this prompts a reassessment of the requirement, as well as taking into account the number of pilots while meeting the delay requirement, which is Gerald’s main point).
The second topic addressed in the call was contribution 138, which is a Table that shows how the first standard draft is compliant with the requirements of the FRD.  The revision of the table that was circulated contains all the inputs from the PHY editors as well as the MAC editors (except for inputs that were made during MAC conference calls). The PHY group was asked to review those items that were primarily PHY requirements [labeled with a “(2)” on the first column of the table].  The group was also asked to submit a list of proposals/features that have not been included in the draft standard and that were submitted to the entire 802.22 group prior to the close of the July face-to-face meeting in San Diego.  Members were asked to tag these proposals/features with contribution numbers and, if possible, with requirement numbers that these proposals are meant to address.  This will help the group identify how these proposals can help close gaps that the standard draft may have in meeting FRD requirements.
Doron Ezri (Runcom) had sent an e-mail requesting Philips to check correctness of the PN Sequence Generators because he could not reproduce the proper results.  (Such a check is needed in order to complete the PAPAR comparison between what has been proposed in the standard draft and a proposal by Runcom et al., which Doron is performing).  Monisha Ghosh (Philips) took an action item to check these and report back.

 (Note by RK: it was subsequently found that there was a mistake in the “Q” generator polynomial and Vasanth Gaddam [Philips] sent a correction for the generator polynomial and the initialization sequence in an e-mail via the 802.22 reflector later in the day).
Next Conference Call:  Will be held on Tuesday, 9/12/06 at 7 PM PT.  The agenda will be to review PHY entries in Contribution 138 and a list of proposals/features that have not been included in the draft and that may address some of the FRD requirements. The new bridge information is as follows 
North American Dial-In Number (Toll-free): 866-365-4406
International Dial-In Number: 303-248-9655
Passcode: 7102063#
From: Gerald Chouinard [gerald.chouinard@CRC.CA]
Date: 9/5/2006

Subject: VoIP and number of pilots carriers in the Upstream

The 802.22 WRAN system is expected to transport VoIP with a 10 ms delay according to the FRD.

For example, in the case of the G.729 codec, the codec sample size is 10 bytes of 8 bits during each 10 ms period (8 kbit/s net bit rate).  In order to reduce the packet header overhead, it seems to be a common practice to lump two codec samples together for a 20 byte packet payload transmission every 20 ms.  This corresponds to the required bit rates of :


26.8 kbits for MP or FRF.12 transmissions


11.6 kbit/s for w/cRTP on MP or FRF.12 transmissions


31.2 kbit/s over Ethernet

(Re: 

http://www.cisco.com/en/US/tech/tk652/tk698/technologies_tech_note09186a0080094ae2.shtml#formulae)

Assuming a symmetrical TDD transmission on the 802.22 network, each 10 ms frame allow for some 13 symbols in the upstream direction.  Assuming that the OFDM transmission contains 30 sub-channels, each using 48 data carriers and a 16-QAM modulation and 1/2 FEC rate, this means that 90 bits are carried by one symbol per sub-channel.  This corresponds to 4.5 kbit/s if one symbol is transmitted every two frames to obtain the 20 ms packet transmission as described above.  This means that the number of symbols per active frame to transmit VoIP would be as follows:


26.8/4.5= 6 symbols for MP or FRF.12 transmissions


11.6/4.5= 2.6 symbols for w/cRTP on MP or FRF.12 transmissions


31.2/4.5= 7 symbols over Ethernet

In other words, typically 2 VoIP transmissions could be accommodated per sub-channel in the upstream direction.  Since these packets would be spread over 2 successive symbols, some 30*2*2= 120 VoIP transmissions could be accommodated over a 802.22 system operating at 16-QAM if only VoIP occupies the channel at that time.  However, this number can double if a compressed real-time protocol can be used.  These seem to be reasonable numbers.

The repercussion of this analysis is that the channel training needs to be complete over the small number of symbols required for the transmission.  The shortest time would occur in the case of a 64-QAM transmission with a compressed real-time protocol.  In this case, the instantaneous bit rate carried by one symbol in a sub-channel is 9 kbit/s which would correspond to 11.6/9= 1.3 symbols needed per frame to carry a VoIP channel.

Furthermore, if we are to meet the requirement of the FRD in terms of maximum delay for VoIP (10 ms), then a smaller packet will need to be transmitted every frame.  This would mean more overhead and less efficient transmission and, of even more importance, this payload could be transmitted within a single symbol in a sub-channel in the upstream direction.  This would mean that the complete channel training information would need to be included in a single symbol, this means a large number of pilots and a less efficient transmission.

Some further thinking is required to reconcile the 10 ms VoIP MAC requirement and the number of pilot carriers.

Gerald
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Abstract


This document contains the minutes from the PHY conference call on September 5, 2006.
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