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1. Related comments

   As the resolution of comment ID #933 for draft v2.0, I submit the suggested changes for the maximum available EIRP in Section 6.10.15.3.3.1 and 8.10.3.2. The relating comment is as follows:
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933Chouinard,

Gerald

8 8.10.3.2 6 373 9 TR Update and clarify the paragraph to be consistent

with the previous ones.  There is no reason why the

maximum EIRP will be different for QPSK, 16 QAM

and 64 QAM for the multi-carrier modulation used

in this standard.  There is only a need to report this

maximum achievable EIRP once.

Modify the paragraph as follows:

"The current transmitted EIRP is the EIRP of the

burst that carries the message. The maximum

available EIRP is reported for QPSK, 16-QAM and

64-QAM constellations. The current transmitted

EIRP and the maximum achievable EIRP

parameters is are reported in dBm. The

parameters is are quantized in 0.5 dBm steps

ranging from –64 dBm (encoded 0x00) to 63.5

dBm (encoded 0xFF). Values outside this range

shall be assigned the closest extreme.

Action: Sung Hyun to verify that the PAPR is

different or not depending on the type of modulation

used on the upstream burst, (use the limit case of 1

sub-channel for the upstream burst = 28

subcarriers).



Sung Hyun still preparing for the simulations.

Sung Hyun is continuing the simulations.  Need to

consider the effect of the number of subcarriers.

He will try to get the results for the Atlanta session

in November.

Sung Hyun indicated that he should be able to

present the results during the January session.

Pending


The maximum allowable EIRP shall be determined by the regulatory requirements. In the upstream direction, however, the maximum EIRP can be restricted to prevent the BER performance degradation due to high peak to average power ratio (PAPR). A high PAPR causes the distortion in nonlinear high power amplifier (HPA) and increases the quantization noise in DAC and ADC. The PAPR is given by
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where Pavg is the average power of the OFDM symbol, and Ppeak is the maximum power of the OFDM symbol. 

To investigate whether or not the maximum available EIRP should be different depending on the transmission parameters of the upstream, such as modulation scheme and number of used subchannel, we evaluate the effect of PAPR under the 802.22 OFDM parameters. The effect of PAPR is evaluated using the cumulative distribution function (CDF) which is the probability that the PAPR is below some threshold level. The theoretical derivation of the CDF in OFDM system is given by
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where N is the FFT size. The theoretical CDF with a=2.8 is quite accurate for N>64 [1]. The simulated CDF is plotted against theoretical values in Figure 1 for 2048-FFT and QPSK. From Figure 1, it can be seen that the simulated CDF with 4-times oversampling is almost same as the theoretical CDF as well as the simulated CDF of continuous-like time signal with 64-times oversampling. Thus we use the oversampling by a factor of 4 for all computation of PAPR. Oversampling can be performed by padding IFFT sequence data with zeros.
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Figure 1 – CDF of the PAPR for 2048-FFT
Figure 2 shows the distribution of the PAPR in the WRAN system. For the random QPSK constellations, most of PAPR is distributed in the range of 8 dB to 11 dB.
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Figure 2 – PDF of the PAPR
Figure 3 shows the CDF of the PAPR in the 802.22 WRAN upstream for different modulation scheme and number of used subchannel. From Figure 3, it can be seen that the PAPR is greatly affected by the number of used subchannel for the data burst, instead of the modulation scheme. It means that the maximum available EIRP should be different depending on the number of used subchannel for the data burst, instead of the modulation scheme.
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Figure 3 – CDF of the PAPR in the WRAN upstream for a modulation order and a number of used subchannel

Figure 4 shows the CDF of the PAPR in the 802.22 WRAN upstream for a number of used subchannel. The data subcarriers are modulated by 64-QAM, and the number of used subchannel has a range of 1 to 60, which is allocated for the data burst. As the number of used subchannel increases, the CDF of the PAPR becomes worse rapidly.
[image: image7.emf]1.E-06

1.E-05

1.E-04

1.E-03

1.E-02

1.E-01

1.E+00

0 1 2 3 4 5 6 7 8 9 10 11 12

CDF

PAPR (dB)

Cumulative distribution function (CDF)

of the PAPR in the WRAN upstream

-Modulation: 64-QAM

No. of used

subchannel =

1, 5, 10, 20,

30, 40, 50, 60


Figure 4 – CDF of the PAPR in the WRAN upstream for a number of used subchannel

In the draft, there are several information elements which are used to adjust the maximum transmit EIRP, such as, in Section 6.10.4.1.2.2 CPE Maximum Transmit EIRP IE and 6.10.15.3.3.1 Maximum Transmit EIRP. Among them, Maximum Transmit EIRP IE already contains the 3 Bytes to adjust the maximum transmit EIRP depending on the modulation scheme. Thus, we can still adjust the maximum available EIPR by replacing the modulation scheme with a number of used subchannel within the Maximum Transmit EIRP IE.
2. Suggested text

Based on the opinion above, I propose the text changes as follows in RED:
1.1.1.1.1.1 Maximum Transmit EIRP

Three fields of the Maximum Transmit EIRP information element This field indicates the maximum available EIRP for QPSK, 16-QAM and 64-QAM constellations a number of 60 used subchannels. The BS can determine adjust the new maximum available EIRP as a function of for the number of used subchannels allocated to the CPE. The algorithm is vendor-specific. The maximum EIRP parameters are reported in dBm and quantized in 0.5 dB steps ranging from -64 dBm (encoded 0x00) to 63.5 dBm (encoded 0xFF). Values outside this range shall be assigned the closest extreme.
Table 1 — Information elements

	Element ID
	Length

(bytes)
	Value
	Scope

	3
	31
	Byte 0:
Maximum transmitted EIRP for the number of 60 used subchannels in the range of 1 to 5.
Byte 1:
Maximum transmitted EIRP for the number of used subchannel in the range of 6 to 20.
Byte 2:
Maximum transmitted EIRP for the number of used sub channel in the range of 21 to 60.
	CBC-REQ


1.1.1.2 Transmit power control mechanism

The other part of this section is not changed.
…
The CPE shall report the maximum available EIRP and the normalized transmitted EIRP. These parameters may be used by the BS for optimal assignment of coding schemes and modulations and also for optimal allocation of subchannels. The algorithm is vendor-specific. The maximum available EIRP may be reported in CBC-RSP CBC-REQ (see 6.10.15.3.3.1). The current transmitted EIRP shall also be reported in the REP-RSP CBC-REQ message if the relevant flag in the REP-REQ message has been set.

The current transmitted EIRP is the EIRP of the burst that carries the message. The maximum available EIRP is reported for QPSK, 16-QAM and 64-QAM constellations a number of 60 used subchannels. The current transmitted EIRP and the maximum EIRP parameters are reported in dBm. The parameters are quantized in 0.5 dBm steps ranging from –64 dBm (encoded 0x00) to 63.5 dBm (encoded 0xFF). Values outside this range shall be assigned the closest extreme.
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Abstract


To verify whether or not the maximum available EIRP should be different for the modulation and the number of used subchannel, we evaluate the distribution of peak to average power ratio (PAPR) for different modulation order and burst size. As a resolution of comment ID #933 for draft v2.0, this document includes the suggested changes for maximum available EIRP in Section 6.10.15.3.3.1 and 8.10.3.2.
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