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Comment 217
<<Related Section 6, table72>>

To change my vote from no to approve, change table 72 element 1 length to 32 bits (16 lower bits to be used as fractional TU to specify to a much more precise resolution).
Investigation of Comment 217
Table 72 element 1 is “time adjust” field of the RNG-RSP. It is to adjust the time at which CPEs transmit the signal in the upstream. In other words, it is for the timing synchronization of the signals which are received at the BS. The unit of the time adjustment is the sample duration of the OFDMA symbol, which is defined by Time Unit (TU) in the current draft v1.1.
This document investigates the effect of timing offset to decide whether timing adjustment in the unit of fractional TU is required.

In the OFDMA system, the signals transmitted by CPEs can be arrived at the BS among three possible positions.

1. Case 1: On time of FFT starting point

2. Case 2: In the guard interval duration

3. Case 3: After the guard interval 
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Effect by timing offset

Case 1: There is no timing offset. 
Case 2: Only phase rotation will be appeared in the frequency domain. It can be compensated by the channel equalization. There is no any additional noise and degradation of orginal signal by timing offset. So, it is meaningless to adjust the timing offset in the unit of fractional TU.
Case 3: Signal degration and additional noise will be appreaed by ICI and ISI. 
              Below equation represents the received signal with timing offset as case 3 [1].              
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Parameters:
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l,k : Transmitted signal at the kth subcarrier in the lth OFDMA symbol
Y   : Received signal in the frequency domain

N   : Length of FFT
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 : Timing offset in the unit of sample time (TU)

Wl,k   : White Gaussian Noise

The first row in the equation shows the signal distortion and phase rotation. Like case 2, phase rotation can be easily compensated by channel equalizer. 

The second and third rows in the equation shows the ICI(Inter Carrier Interference) and ISI(Inter Symbol Interferecne), respectively. The additional noise of two effects is approximated by Gaussian noise and its variance is 
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                                                                               (2)
If timing offset with one, 1/2 and 1/4 sample of case 3 are occurred, the signal degradation and additive noise based on equation (1) and (2) is below table. 
	Degradation of Signal power

	Timing offset
	Linear
	dB  Scale

	1/4 sample
	0.000244
	-36.12386456

	1/2 sample
	0.000488
	-33.1138297

	One sample
	0.000976
	-30.10405999


	Additive Noise Power

	Timing offset
	Linear
	dB  Scale

	1/4 sample
	0.000244
	-36.12386456

	1/2 sample
	0.000488
	-33.1138297

	One sample
	0.000976
	-30.10405999


Both degradion of signal power and additive noise power occurred by one sample offset are almost -30 dB. It can be ignored on the synchronization performance. The effect of fraction timing offset is even less than that of one sample.  
Furthermore, receivers of the OFDM system can intend to shift the position of FFT in the guard interval duration (case 2) in order that ISI doesn’t be happened. So, the effect of timing offset with case 3 can be minimized or eliminated. It means that BS try to make the signals transmitted from CPEs be located in the guard interval, more precisely in the duration from -25% of the CP to the last sample of the CP.
From the above all investigations, we don’t need the fractional TU for specifing to a much more precise resolution in the synchronization point of view.  Therefore, WRAN doesn't require the 32bits to indicate the franction TU on the time adjust field.
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Abstract


This document provides the resolutions for comment 217. This document investigates the effect of timing offset to decide whether timing adjustment in the unit of fractional TU is required in the WRAN system. 
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