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1. Introduction
The contribution proposes the text for indicating transmit power of A-Preamble to be included in the 802.16m amendment [1]. 
The EIRP (Effective isotropically radiated power) of ABS and the A-Preamble transmit power should be transmitted to AMS for various purposes such as path loss estimation, etc. When the multicarrier mode is supported, it is possible that multiple carries can be amplified by single power amplifier or each carrier can be amplified by separate power amplifier. Between two options, single power amplifier for multiple carriers is strongly recommended in implementation perspective because power amplifier is not a cheap but component element in the transmitter. As each transmit antenna requires its own power amplifier, separate power amplifier per carrier will increase the number of power amplifier seriously. 
When we assume single power amplifier for multiple carriers, the PAPR or peak power of A-Preamble will increase in multicarrier mode. Thus, boosting level of A-Preamble should be reduced in multicarrier mode compared to single carrier mode, and it should be indicated to AMS efficiently. As the message about A-Preamble transmit power in multicarrier mode is not defined clearly in the current amendment [1], we propose the method to indicate it in this contribution. 
2. The description of A-Preamble transmit power in the current amendment
ABS EIRP is transmitted to AMS through S-SFH SP1 as shown in Table 801 of the current amendment [1]. 
Table 801─S-SFH SP1 IE format 
	Syntax
	Size (bit)
	Notes

	…
	
	

	ABS EIRP
	7
	Signed in units of 1 dBm

	…
	
	


It is expected that even Femto ABS EIRP is positive in dBm. So we can reduce the size of ABS EIRP from 7 bits to 6 bits without loss of resolution by taking unsigned in units of 1 dBm. 
The magnitude boosting levels of PA-Preamble and SA-Preamble in single carrier mode for different FFT size are defined in A-Preamble section of amendment, shown in Table 790 and Table 791.
Table 790─PA-Preamble boosting level
	512
	1k
	2k

	2.3999
	3.4143
	5.1320


Table 791─SA-Preamble boosting level
	Ant\FFT
	512
	1k
	2k

	1
	1.87
	1.75
	1.73

	2
	2.51
	2.33
	2.43

	4
	4.38
	3.56
	3.98

	8
	8.67
	6.25
	5.13


The boosting level of PA-Preamble and SA-Preamble in multicarrier mode is missing in A-Preamble section of the current amendment. Instead, we can find a message field in AAI_MC-ADV that is dedicated to A-Preamble transmit power level as shown in Table 735. The ABS shall periodically broadcast AAI_MC-ADV message for the reception by all AMSs. This message information shall be used by all AMSs in any of multicarrier mode or in single carrier mode. 
Table 735─AAI_MC-ADV MAC Control Message Format 
	Field
	Size (bit)
	Description

	…
	
	

	Transmit power
	6
	A-Preamble transmit power level

	…
	
	


Even though message field for A-Preamble transmit power level is dedicated in AAI_MC-ADV, the description detail is not defined yet. So it is proposed to resolve the problem of PAPR/peak power increase in multicarrier mode by defining the detailed description of A-Preamble power level in AAI_MC-ADV. 
3. Two possible solutions
Two different approaches are possible to indicate the power level of A-Preamble in multicarrier mode. The first method is to indicate the amount of boosting backoff in multicarrier mode from the boosting level of single carrier mode. The second method is to indicate the power level of A-Preamble directly in dBm. 
Option 1: Transmit power in AAI_MC_ADV will be used to indicate the amount of boosting backoff from the boosting level of single carrier mode that are defined in the Table 790 and Table 791 of A-Preamble section. 
Suggested change of Table 735 is shown in Table xxx.
Table xxx─AAI_MC-ADV MAC Control Message Format 
	Field
	Size (bit)
	Description

	…
	
	

	Transmit power

A-Preamble transmit power
	6
	A-Preamble transmit power level

Values indicate power back-off levels from A-Preamble transmit power of the single carrier mode in 0.1 dB steps starting from 0 dB

	…
	
	


Example of Option 1:
Let’s assume that PA-Preamble, 512-FFT, and A-Preamble transmit power in AAI_MC-ADV is 12. 

In single carrier mode, the boosted PA-Preamble at kth subcarrier can be written as 

ck = 2.3999∙bk 

where bk represents the PA-Preamble before boosting (+1 or -1). 
In other word, ck is 20log(2.3999) dB boosted from bk in single carrier mode . 
Now ck is (20log(2.3999) – 1.2) dB boosted from bk in multicarrier mode . 

Option 1 provides a way of indicating the A-Preamble power level in multicarrier mode with a minimal change from the current amendment. On the other hand, it requires quite complex conversion.  
Option 2: PA-Preamble and SA-Preamble transmit power will be directly indicated by AAI_MC_ADV.  

Suggested change of Table 735 is shown in Table yyy.

Table yyy─AAI_MC-ADV MAC Control Message Format 
	Field
	Size (bit)
	Description

	…
	
	

	Transmit power
	6
	A-Preamble transmit power level

	PA-Preamble transmit power
	6
	Values indicate power levels in 1 dB steps starting from 0 dBm

	SA-Preamble transmit power
	6
	Values indicate power levels in 1 dB steps starting from 0 dBm

	…
	
	


In option 2, the transmit power of PA-Preamble and SA-Preamble should be indicated separately because they have different occupied bandwidth and different subcarrier interval that sequences are mapped on. 
As AAI_MC-ADV message is broadcasted in both single carrier mode and multicarrier mode, the boosting level of A-Preamble in single carrier mode shown in Table 790 and Table 791 are not required any more. Instead, the decision of the boosting level will be left as an implementation issue. 

It is possible that the quantization loss occurs because of the gap between the maximal possible boosting level and quantized power level with 1 dB step. When the boosting levels of A-Preamble were designed as shown in Table 790 and Table 791, approximately 1 dB of boosting margin from the maximal possible boosting power were already considered. So the quantization loss caused by option 2 can be laid in the boosting margin, so it doesn’t have serious impact on the power boosting of A-Preamble.

Based on above consideration, we propose option 2 among two possible solutions.
4. References
[1] IEEE P802.16m/D3, “Draft Amendment to IEEE Standard for Local and Metropolitan Area Networks- Part 16: Air Interface for Broadband Wireless Access Systems,” December 2009.
5. Proposed changes for 802.16m draft amendment
---------------------------------------------------  Text Start  --------------------------------------------------- 

[Remedy-1: Change the text from line 49 of page 348 to line 1 of page 349 as follows]
ABS shall broadcast the PA-Preamble transmit power through AAI_MC-ADV message.
The magnitude boosting levels in single carrier mode for different FFT size are shown in Table 790.
Table 790─PA-Preamble boosting level
	512
	1k
	2k

	2.3999
	3.4143
	5.1320


For 512-FFT, the boosted PA-Preamble at kth subcarrier can be written as

ck = 2.3999∙bk
where bk represents the PA-Preamble before boosting (+1 or -1).
---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  --------------------------------------------------- 

[Remedy-2: Change the text from line 36 to line 64 in page 354 as follows]
ABS shall broadcast the SA-Preamble transmit power through AAI_MC-ADV message.
The magnitude boosting levels in single carrier mode for different FFT size and number of antennas are shown in Table 791.
Table 791─SA-Preamble boosting level
	Ant\FFT
	512
	1k
	2k

	1
	1.87
	1.75
	1.73

	2
	2.51
	2.33
	2.43

	4
	4.38
	3.56
	3.98

	8
	8.67
	6.25
	5.13


For single-antenna case, the SA-Preamble is transmitted with a magnitude boost of 1.87. The boosted SA-Preamble at k-th subcarrier can be written as:

ck = 1.87∙bk
where bk represents SA-Preamble before the boosting (+1, -1, +j or -j). The block cover sequence shall be
---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  --------------------------------------------------- 

[Remedy-3: Change the Table 801 in page 378 as follows]

Table 801─S-SFH SP1 IE format 
	Syntax
	Size (bit)
	Notes

	…
	
	

	ABS EIRP
	7

6
	Signed in units of 1 dBm

Values indicate power levels in 1 dB steps starting from 0 dBm

	…
	
	


---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  --------------------------------------------------- 

[Remedy-4: Change the Table 684 in page 65 as follows]

Table 684─AAI_NBR-ADV message format 
	Syntax
	Size (bit)
	Note

	…
	
	

	PA-Preamble transmit power
	8

6
	Values indicate power levels in 1 dB steps starting from 0 dBm

	SA-Preamble transmit power
	6
	Values indicate power levels in 1 dB steps starting from 0 dBm

	…
	
	


---------------------------------------------------  Text End  ---------------------------------------------------
---------------------------------------------------  Text Start  --------------------------------------------------- 

[Remedy-5: Change the Table 735 in page186 as follows]
Table 735─AAI_MC-ADV MAC Control Message Format 
	Field
	Size (bit)
	Description

	…
	
	

	Transmit power
	6
	A-Preamble transmit power level

	PA-Preamble transmit power
	6
	Values indicate power levels in 1 dB steps starting from 0 dBm

	SA-Preamble transmit power
	6
	Values indicate power levels in 1 dB steps starting from 0 dBm

	…
	
	


---------------------------------------------------  Text End  ---------------------------------------------------
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