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2. Minutes from June 28 2007 Conference Call

2.1 Agenda

1. DS / US mapping 

2. Low rate coding for range extension

3. Ranging and Subcarrier Allocation (Jung Sun, Ivan, John)
2.2 Notes
The meeting was called to order 10 minutes later at 9:10 am ET due to problems with the bridge.   
1. DS / US mapping 
Gerald had exchanged ideas with Sung Hyun, John, and George on the reflector before the call. He summarized the discussion during the call briefly and presented a new DS/US mapping scheme. The figure for the mapping was embedded at the corner of Downstream or Upstream tab, in the doc07-190r3 “OFDMA Block sizes for advanced coding” (attached below for easy reference).  With reference to the DS/US mapping figure below, there were two burst zones apart from preamble/FCH/MAP/Ranging, diversity and AMC in either US or DS. For DS, bursts in diversity zone were allocated linearly (one dimension) along the vertical axis (frequency domain in the step of one subchannel). The unit in the horizontal was one OFDMA symbol in time. After using up all subchannels of the current OFDMA symbol, a burst could take subchannels of the next OFDMA symbols.  AMC burst zone took up a square area. Each burst within it occupied the whole symbol duration (except first 3 symbols). In US, AMC took up a square area as well, as in DS. Diversity bursts however were allocated horizontally. This was to facilitate each burst (user) to transmit full power with less subchannels to reach further. 
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Ivan asked whether the mapping could accommodate the idea of transmitting earlier for far away (>30km) users since the radio flight time was longer.  

Gerald answered positively. 
Zander asked whether bursts in US could have step shapes instead all were rectangular. 

Gerald commented that the burst in US had to be at least 7-symbol long due to the pilot pattern we agreed upon (for channel estimation etc.). It needed duration of >14 symbols in time to accommodate the step pattern bursts. 

Sung Hyun mentioned that the US diversity zone in their mapping proposal was split into two compartments and each compartment occupied not less than 7 symbols in time. The problem seemed that whether >=14 symbols for US were allowed since total number of symbols of DS+US was 26 to 31 in WRAN. The minimum number of DS over US ratio in Wimax forum standard was 1.2. Following this ratio, US would not have enough symbols for two compartments in WRAN. Sung Hyun asked whether WRAN could have the flexibility of having lower DS vs US ratio. In an extreme case, all symbols were located to US. 
Gerald commented that the flexibility of having US bursts occupying whole US symbol period (not whole US+DS) was more important. Regarding relaxing DS vs US ratio, it might need further discussion.  

Gerald commented further that the US/DS mapping issue was crucial and should be addressed as soon as possible. 
Sung Hyun would like to reconsolidate their thoughts on DS/US mapping and send out to the reflector for further discussion soon. 
2. Low rate coding for range extension
Since Carlos of FT mentioned the contribution “Frequency Repetition with CTC” he sent out to the reflector minutes ago was related to the burst allocation. He presented the work right after the discussion above. 
Carlos of FT presented the simulation results of the repetition scheme (½ rate coding) realizing lower rate coding (1/4, 1/8, or 1/12) to extend the range of WRAN. It was repetition in frequency domain (adjacent sub-channels) and meant for DS transmission. With classical Maximum Ratio Combining at the receiver, SNR gains could be achieved and transferred to range extension. For example, around 2.5 dB improvement could be obtained for ¼ rate concatenated turbo codes (vs. ½ CTC).
Steve asked whether the total power for the user was increased after the repetition. If it was the case, it could not be applied in US where the total power was limited by EIRP of 4W. 
Gerald answered that the total power was increased after the repetition and the scheme was meant for DS only. For US, the user would use different way to achieve range extension. For example, CPE could focus the total 4W power on fewer subchannels to reach far. 

Zander commented that the repetition scheme was not in line with the DS/US mapping proposed by Gerald, where burst allocation was done in vertical and linearly. 

Gerald commented that it could be adapted to the US/DS mapping and should be looked into thereafter.  

Jung Sun mentioned that their previous contribution of spreading in frequency domain could also extend the range and should be considered / compared here. 

Zander commented that the repetition scheme could be considered as a special case of frequency domain spreading.  

Gerald summarized that the low-rate coding proposals so far for range extension were:

· Frequency domain spreading (Jung Sun)

· Frequency domain repetition (John/Carlos)

· ¼ rate FEC (Monisha)

Further discussion and comparison for the 3 schemes would be necessary for the group to have informative decision. 
3. Ranging and Subcarrier Allocation (Jung Sun, Ivan, John) 
Jung Sun briefly updated that progress was yet to be seen and more discussions were needed.

Gerald quickly updated that the Geolocation team had adopted two ranging methods for Geolocation purpose, i.e., terrestrial ranging and satellite ranging. 

The terrestrial ranging was done at BS receiver using signals at specific sets of carriers of CPE (the initial US ranging burst). It was proposed by Ivan. Ivan asked the group to help on possible permutation of the subcarriers in order to obtain a maximum processing gain. 

2.3 Next call 

The next call will be held on Thursday, July 5 at 10 PM EST.  The bridge information (thanks to Gerald of CRC) is as follows: 
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