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1. Introduction
The contribution proposes the text of the A-Preamble boosting levels for multi-carrier to be included in the 802.16m amendment. In the current draft amendment [1], there is no description of A-Preamble boosting levels for multi-carrier mode. In calculation of boosting level of regular bandwidth, it’s chosen such that the maximum peak value of PA-Preamble/SA-Preamble in time domain should not exceed the peak value of 16e preamble which has 9dB boosting. However, in the multi-carrier, the peak powers of PA-Preamble/SA-Preamble with the present boosting levels are exceeded the dynamic range of ABS’s amplifier (which is same as 98%-tile value that is CDF of the peak values of data symbols). So, new reference values in multi-carrier mode are required.
References
[1] IEEE P802.16m/D7, “P802.16m DRAFT Amendment to IEEE Standard for Local and metropolitan area networks Part 16: Air Interface for Broadband Wireless Access Systems”, July 2010
2. Rationale of modifications
In D6 [1], A-Preamble boosting levels are chosen such that the maximum peak value of PA-Preamble/ SA-Preamble in the single-carrier case. However, in the multi-carrier case, the peak powers of PA-Preamble/ SA-Preamble with the present boosting levels are exceeded the dynamic range of ABS’s amplifier (which is same as 98%-tile value that is CDF of the peak values of data symbols).

Table 1 shows the 98%-tile CDF peak values of the data symbols
Table 1. 98%-tile CDF peak power values of data symbols (dB)

	FFT\# of Carriers
	1 CA
	2 CA
	3 CA

	512
	0.68
	1.01
	1.19

	1k
	0.95
	1.27
	1.29

	2k
	1.22
	1.50
	1.52


Pilot randomization is applied for the simulation.

Table 2 shows the PA-Preamble peak power with present boosting levels.

Table 2. Boosted PA-Preamble Peak Power (dB)

	FFT\# of Carriers
	1 CA
	2 CA
	3 CA

	512
	-1.08
	1.49
	3.13

	1k
	-1.09
	1.78
	3.41

	2k
	-0.66
	2.35
	3.99


Table 3-a, 3-b, 3-c, and 3-d present the SA-Preamble peak power with present boosting levels at the 1, 2, 3, and 4 antennas, respectively.

Table 3-a. Boosted SA-Preamble Peak Power with 1 antenna (dB)

	FFT\# of Carriers
	1 CA
	2 CA
	3 CA

	512
	-1.06
	1.93
	3.57

	1k
	-0.99
	1.83
	3.47

	2k
	-0.36
	2.64
	4.28


Table 3-b. Boosted PA-Preamble Peak Power with 2 antennas (dB)

	FFT\# of Carriers
	1 CA
	2 CA
	3 CA

	512
	-1.08
	1.49
	3.13

	1k
	-1.09
	1.78
	3.47

	2k
	-0.66
	2.35
	3.99


Table 3-c. Boosted PA-Preamble Peak Power with 4 antennas (dB)

	FFT\# of Carriers
	1 CA
	2 CA
	3 CA

	512
	-1.06
	1.83
	3.49

	1k
	-1.00
	2.01
	3.64

	2k
	0.72
	3.71
	5.35


Table 3-d. Boosted PA-Preamble Peak Power with 8 antennas (dB)

	FFT\# of Carriers
	1 CA
	2 CA
	3 CA

	512
	-1.05
	1.95
	3.59

	1k
	-1.02
	1.93
	3.63

	2k
	-0.83
	2.17
	3.81


Simulation results show that the peak powers of PA-Preamble/SA-Preamble with the present boosting levels are exceeded the 98%-tile value that is CDF of the peak values of data symbols in the multi-carrier. Therefore, the modification of boosting values is required. Table 4-a~4-e present the modified boosting levels for PA-Preamble/ SA-Preamble which are chosen by following rules.

· The maximum peak value of PA-Preamble/SA-Preamble is same as 98%-tile value that is CDF of the peak values of data symbols.

· For 512 and 1024 FFT cases, the modified value is chosen at the carrier aggregation mode with 3 carriers.

· For 2048 FFT case, the modified value is chosen at the carrier aggregation mode with 2 carriers.

Table 4-a. Modified PA-Preamble boosting levels

	FFT
	Present PA-Preamble boosting level
	Modified PA-Preamble boosting level
	Difference (dB)

	512
	2.3999 (7.60 dB)
	1.9216 (5.67 dB)
	-1.93

	1k
	3.4143 (10.67 dB)
	2.6731 (8.54 dB)
	-2.13

	2k
	5.132 (14.21 dB)
	4.6511 (13.35 dB)
	-0.85


Table 4-b. Modified SA-Preamble boosting levels with 1 antenna
	FFT
	Present SA-Preamble boosting level with 1 ant
	Modified PA-Preamble boosting level with 1 ant
	Difference (dB)

	512
	2.87 (5.44 dB)
	1.42 (3.06 dB)
	-2.38

	1k
	1.75 (4.86 dB)
	1.36 (2.69 dB)
	-2.18

	2k
	1.73 (4.76 dB)
	1.52 (3.62 dB)
	-1.14


Table 4-c. Modified SA-Preamble boosting levels with 2 antennas
	FFT
	Present SA-Preamble boosting level with 2 ant
	Modified PA-Preamble boosting level with 2 ant
	Difference (dB)

	512
	2.51 (7.99 dB)
	1.96 (5.83 dB)
	-2.17

	1k
	2.33 (7.35 dB)
	1.78 (5.01 dB)
	-2.34

	2k
	2.43 (7.71 dB)
	2.16 (6.69 dB)
	-1.02


Table 4-d. Modified SA-Preamble boosting levels with 4 antennas
	FFT
	Present SA-Preamble boosting level with 4 ant
	Modified PA-Preamble boosting level with 4 ant
	Difference (dB)

	512
	4.38 (12.83 dB)
	3.36 (10.53 dB)
	-2.30

	1k
	3.56 (11.03 dB)
	2.72 (8.68 dB)
	-2.35

	2k
	3.98 (12.00 dB)
	3.08 (9.78 dB)
	-2.21


Table 4-e. Modified SA-Preamble boosting levels with 8 antennas

	FFT
	Present SA-Preamble boosting level with 8 ant
	Modified PA-Preamble boosting level with 8 ant
	Difference (dB)

	512
	8.67 (18.76 dB)
	6.58 (16.36 dB)
	-2.40

	1k
	6.25 (15.92 dB)
	4.78 (13.59 dB)
	-2.33

	2k
	5.13 (14.20 dB)
	4.75 (13.53 dB)
	-0.67


3. Proposed changes for 802.16m draft amendment
---------------------------------------------------  Text Start  --------------------------------------------------- 
[Remedy-1: Modify the following text on page 509 line 53 as following text]
The magnitude boosting levels in single carrier mode for different FFT size are shown in Table 821. 
The magnitude boosting levels for different FFT size are shown in Table XXX. 
[Remedy-2: Modify the table 821 on page509]
Table 821XXX – PA-Preamble boosting levels
	512
	1k
	2k

	2.39991.9216
	3.41432.6731
	5.13204.6511


[Remedy-3: Modify the following text on page 528 line 46-48 as following text]
The magnitude boosting levels in single carrier mode for different FFT size and number of antennas are shown in Table 827. 
The magnitude boosting levels for different FFT size and number of antennas are shown in Table YYY. 
[Remedy-4: Modify the table 827 on page 528]
Table 827YYY – SA-Preamble boosting levels
	Ant\FFT
	512
	1k
	2k

	1
	1.87 1.42
	1.751.36
	1.731.52

	2
	2.511.96
	2.331.78
	2.432.16

	4
	4.383.36
	3.562.72
	3.983.08

	8
	8.676.58
	6.254.78
	5.134.75


---------------------------------------------------  Text End  ---------------------------------------------------[image: image1.png]
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