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1. Introduction
This contribution includes the proposed text on the power control section for the IEEE 802.16m/D3 Amendment.
2. References
[1] IEEE P802.16m/D3, “Draft Amendment to IEEE Standard for Local and metropolitan area network: Air Interface for Fixed and Mobile Broadband Wireless Access Systems”, Oct. 2009.
3. Text proposal for the 802.16m amendment
Instruction to editor;

Black text: existing D3 text

Red and strike out text: for deletion
Blue and underline text: for addition
[Remedy Part 1:
Change the text from line 1 on the page 560, in 16.3.9.4, as follows]
============================== Start of Proposed Text =================================

16.3.9.4 Uplink Power Control

Uplink power control is supported for both an initial calibration and periodic adjustment on transmit power without loss of data. The uplink power control algorithm determines the transmission power of an OFDM symbol to compensate for the pathloss, shadowing and fast fading. Uplink power control shall intend to control inter-cell interference level. 
A transmitting AMS shall maintain the same transmitted power density, unless the maximum power level is reached. In other words, when the number of active LRU allocated to a user is reduced, the total transmitted power shall be reduced proportionally by the AMS as long as there is no additional change of parameters for power control. When the number of LRU is increased, the total transmitted power shall also be increased proportionally. However, the transmitted power level shall not exceed the maximum levels dictated by signal integrity considerations and regulatory requirements. In closed-loop power control, the AMS shall interpret PC-A-MAP IE as the required changes to the transmitted power density. 
For interference level control, current interference level of each ABS may be shared among ABSs.

16.3.9.4.1 UL Open-Loop Power Control

When the open-loop power control is used, the The power per subcarrier and per transmission antenna stream shall be maintained for the UL transmission as indicated in calculated according to Equation (269).  
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Where:

[image: image3.wmf]Target

SINR

is the target uplink SINR received by the ABS. The mode used to calculate this value is signaled through a power control message.
P is the TX power level (dBm) per stream and per subcarrier for the current transmission.
L is the estimated average current UDL propagation loss calculated by AMS. It shall include AMS’s Tx antenna gain and path loss.
NI is the estimated average power level (dBm) of the noise and interference per subcarrier at the ABS, not including ABS’s Rx antenna gain as indicated in the AAI_ULPC_NI message
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is a correction term for AMS-specific power offset. It is controlled by the AMS. Its initial value is zero. (TBD)
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 is a correction term for AMS-specific power offset. It is controlled by the ABS through power control messages. There are 2 kinds of 
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 values (
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 and 
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) that are used for data and control respectively. Further details are given in following sections (16.3.9.4.1, 16.3.9.4.2 and 16.3.9.4.3).
The estimated average current UDL propagation loss, L, shall be calculated based on the total power received on the active subcarriers of the frame preamble.
16.3.9.4.1 Power Control for Data Channel
The Offset_ABSperAMS can be updated by ABS. Once AMS recognized this parameter, AMS should increase and decrease the Offset_ABSperAMS according to this value sent by ABS. 
When the user connects to network, it can negotiate the parameters used in Equation (270):+
For data channel transmission, the 
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 term in Equation (269) is calculated according to Equation (270):
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Where

C/N is the normalized C/N of the modulation/FEC rate for the current transmission, as appearing in Table 911.
OLPC Mode 1 Equation(270) is the target SINR value for IoT control and tradeoff between overall system throughput and cell edge performance, decided by the control parameter 
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. Each parameter used in OLPC mode1 is explained as follows:
The parameters used in equation 270 are broadcasted in AAI_SCD message (section 16.2.3.29) unless otherwise noted. The explanation for the parameters is as follows:
Where
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SINRMIN is the SINR requirement (SINRmin_Data) for the minimum rate expected by ABS which is set by a unicast power control message 
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has 4 bits to represent the value in dB among{
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,-3, -2.5, -2, -1.5, -1, -0.5, 0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5}
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is the fairness and IoT control factor, broadcast factor broadcasted by the ABS. It has 4 bits to represent the value among {0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5}. It can also be different for each frequency partition. Details on signaling of 
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 is found in section 15.2.x.2. 
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is the linear ratio of the downlink signal to interference power, measured by the AMS.
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is the factor according to the number of receive antennas at the ABS. It is signaled from MAC power control mode signaling by 3 bits to express {1, 1/2, 1/4, 1/8, 1/16, 0, reserved, reserved}.
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 is set to be zero or one to determine the influence of TNS on 
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 by one bit of MAC power control mode signaling.
TNS is the Total Number of Streams in the LRU indicated by UL A-MAP IE. In case of SU-MIMO, this value shall be set to Mt where Mt is the number of streams for AMS. In case of CSM, TNS is the aggregated number of streams

When calculated data channel 
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 is higher than SINRmax_Data defined in AAI_SCD message,  
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 shall be set to SINRmax_Data.

TNS is the Total Number of Streams in the LRU indicated by UL A-MAP IE. In case of SU-MIMO, this value shall be set to Mt where Mt is the number of streams for AMS. In case of CSM, TNS is the aggregated number of streams. In case of control channel transmission, this value shall be set to one.

For a data channel transmission, the Offset in Equation 269 shall be set to the value 
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 conveyed in an AAI UL_POWER_ADJUST message. The value used shall be taken from the most recent message which preceded the first uplink subframe of the frame by more than Tproc. The default value of 
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 shall be initialized to 0 if AMS never get AAI_UL_POWER_ADJUST message.
16.3.9.4.2 Power Control for Control Channels
In the case of control channel transmission, except for initial ranging and sounding transmission, SINRtarget in equation (269) is set according to Table 911. The parameters in Table 911 are conveyed in the AAI_SCD message.
Table 911 SINRtarget Parameters for Control Channel
	Control Channel Type
	SINRtarget Parameters

	HARQ Feedback
	SINR_Target_HARQ

	Synchronized Ranging
	SINR_Target_SyncRanging

	P-FBCH
	SINR_Target_PFBCH

	S-FBCH
	SINR_Target_SFBCH_Base

	
	SINR_Target_SFBCH_Delta

	Bandwidth Request
	SINR_Target_BWRequest


For HARQ Feedback, Synchronized Ranging, P-FBCH and Bandwidth Request, the SINRTarget values are indicated directly in Table 911. 
For S-FBCH channel, the SINRtarget value is defined in equation (271):
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Where
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 is base SINRtarget value signaled by SINR_Target_SFBCH_BASE;
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 is differential SINRtarget value signaled by SINR_Target_SFBCH_Delta;
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is S-FBCH payload information bits number defined in 16.3.9.2.1.2;
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is minimum S-FBCH payload information bits number (
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= 7 ) defined in 16.3.9.2.1.2;

For a control channel transmission, the Offset in Equation 269 shall be set to the value 
[image: image34.wmf]Control
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 conveyed in an AAI UL_POWER_ADJUST message. The value used shall be taken from the most recent message which preceded the first uplink subframe of the frame by more than Tproc. The default value of 
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 shall be initialized to 0 if AMS never get AAI_UL_POWER_ADJUST message.

Table 911—Normalized C/Nper modulation
	Type
	Modulation/FEC rate
	Required C/NSINRtarget

	Control Channel
	ACK/NAK
	

	
	CQI
	

	
	Ranging code 
	

	
	P-FBCH
	

	
	S-FBCH
	

	
	Analog Feedback
	

	
	Bandwidth Request
	

	
	Sounding
	

	Rank 1 MCS

(Index)
	‘0000’
	

	
	‘0001’
	

	
	‘0010’
	

	
	‘0011’
	

	
	‘0100’
	

	
	‘0101’
	

	
	‘0110’
	

	
	‘0111’
	

	
	‘1000’
	

	
	‘1001’
	

	
	‘1010’
	

	
	‘1011’
	

	
	‘1100’
	

	
	‘1101’
	

	
	‘1110’
	

	
	‘1111’
	

	Rank 2 MCS

(Index)
	‘0000’
	

	
	‘0001’
	

	
	‘0010’
	

	
	‘0011’
	

	
	‘0100’
	

	
	‘0101’
	

	
	‘0110’
	

	
	‘0111’
	

	
	‘1000’
	

	
	‘1001’
	

	
	‘1010’
	

	
	‘1011’
	

	
	‘1100’
	

	
	‘1101’
	

	
	‘1110’
	

	
	‘1111’
	

	(TBD)
	(TBD)
	(TBD)

	
	
	

	
	
	


16.3.9.4.23 UL Closed-Loop Power Control Power Correction using PC-A-MAP
To maintain at the ABS a power density consistent with the modulation and FEC rate used by each AMS, the ABS may change the AMS’s TX power of control channel through direct power adjustment signaling such as by PC-A-MAP. Closed loop power control is defined in Equation (271). When AMS receives its PC-A-MAP IE from the ABS, it shall modify its 
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 value according to Equation (272).
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where,
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 is the power correction value indicated by ABS through PC-A-MAP. 
Note that [image: image39.wmf]Control
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is initially set to zero until AMS receives the first AAI_UL_POWER_ADJUST message. And if AMS receives AAI_UL_Power_ADJUST message at i-th frame, the AMS’s [image: image40.wmf]Control

Offset

shall be replaced by the value indicated by the message from the (i+1)th frame. Also PC-A-MAP IE from (i+1)th frame is effective on this new value.

Ptx=Plast+ΔSINR+ΔpowerAdjust









(274)
Where
Ptx is transmit powe level per subcarrier
Plast is the latest transmitted maximum power level among different uplink physical channels transmitted concurrently.
ΔSINR is the difference of the desired SINRs between the previous and new MCS levels for a uplink physical channel. Desired SINR for each MCS level is TBD.
ΔpowerAdjust is the value indicated by PC-A-MAP.
Power correction values are defined in Table 912.



Table 912– Power correction offset values
	Power Correction Value
	Offset (dB)

	0b00
	-0.5

	0b01
	0.0

	0b10
	0.5

	0b11
	1.0


============================== End of Proposed Text =================================
[Remedy Part 2:
Change the text from line 46 on the page 94, in 16.2.3.29, as follows]
============================== Start of Proposed Text =================================

16.2.3.29 AAI_System Configuration Descriptor (SCD) Message

An AAI_SCD shall be transmitted by the ABS at a periodic interval to define a system configuration. 
-- ASN1START
AAI_SCDMessage :: SEQUENCE {

Change Configuration Change


INTEGER (0 ~ 15)

BS_Restart_Count



INTEGER (0 ~ 15)

SA_PreamblePartitionforBStype

Trigger TLV encoding :: = SEQUENCE{}

DefaultHORSSI_CINRaveraggingparameters :: = SEQUENCE {}

NormalizedCINR :: = SEQUENCE {}

OL_MIMO_Parameters :: = SEQUENCE {


OL-Region-ON



INTEGER (0..1) OPTIONAL


OL-Rank1-Configuration


INTEGER (0..7) OPTIONAL


SB-OL-Region-2Size


INTEGER (0..15) OPTIONAL


}


Parameters_GRA :: = SEQUENCE {} 

PeriodicRNGParameters :: = SEQUENCE {} 
ULPC_DataChannel_Parameters :: = SEQUENCE {



GAMMA_IOT_FP0


INTEGER (0..15) OPTIONAL



GAMMA_IOT_FP1


INTEGER (0..15) OPTIONAL



GAMMA_IOT_FP2


INTEGER (0..15) OPTIONAL



GAMMA_IOT_FP3


INTEGER (0..15) OPTIONAL



Alpha (()



INTEGER (0.. 7) OPTIONAL



Beta (ß)




INTEGER (0..1) OPTIONAL



SINRmin_Data



INTERGER (0..15) OPTIONAL


SINRmax_Data



INTERGER (0..15) OPTIONAL
}

ULPC_ControlChannel_Parameters :: = SEQUENCE {

SINR_Target_HARQ


INTEGER (0..15) OPTIONAL
SINR_Target_SyncRanging

INTEGER (0..15) OPTIONAL
SINR_Target_PFBCH


INTEGER (0..15) OPTIONAL
SINR_Target_SFBCH_BASE

INTEGER (0..15) OPTIONAL
SINR_Target_SFBCH_Delta

INTEGER (0..7) OPTIONAL
SINR_Target_BWRequest


INTEGER (0..15) OPTIONAL
GAMMA_IOT_SOUNDING

INTEGER (0..15) OPTIONAL

SINRmin_SOUNDING


INTERGER (0..15) OPTIONAL

SINRmax_SOUNDING


INTERGER (0..15) OPTIONAL

}


BR_Channel Configuration MIN Access ClassINTERGER (0..4) OPTIONAL


Sounding_multiplexing_type CHOICE { 


fdm


FDM



cdm


CDM


}


Decimation_value_D/Max_Cyclic_Shift_Index_P_for_soundingENUMERATED {n4, n9, n16, 
n18, n36}


RELAY_Support_Parameters :: = SEQUENCE {



16m_Relay_zone_AMS_allocation_indicator
INTEGER (0..1) OPTIONAL


}

}

-- ASN1STOP
	ULPC_DataChannel_Parameters Field Descriptions

	GAMMA_IOT_FP0, GAMMA_IOT_FP1, GAMMA_IOT_FP2, GAMMA_IOT_FP3,

GAMMA_IOT ((IoT) is the fairness and IoT control factor, broadcast by the ABS. It has 4 bits to represent the value among {0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5}. It is different for each frequency partition (FP0, FP1, FP2, FP3)



	Alpha ((): 
( is the factor according to the number of receive antennas at the ABS. It is 3 bits to express {1, 1/2, 1/4, 1/8, 1/16, 0, reserved, reserved}.



	Beta (ß)
( is set to be 0 or 1 by one bit, which is used to indicate disable or enable of the power de-boosting for uplink multi-stream transmission.



	SINRmin_Data

SINRmin_Data is the SINR requirement for the minimum data rate expected by ABS. SINRmin_Data has 4 bits to represent the value in dB among{
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,-3, -2.5, -2, -1.5, -1, -0.5, 0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4}



	SINRmax_Data
SINRmax_Data is the maximum SINR threshold defined by ABS. SINRmmax_Data has 4 bits to represent the value in dB among{10，12，14，16，18，20，22，24，26，28，30，32，34，36，38，40}



	ULPC_ControlChannel_Parameters Field Descriptions

	SINR_Target_HARQ
SINR_Target_HARQ is the HARQ feedback channel target SINR value broadcasted by the ABS. It has 4 bits to represent the value among {-3.5, -3, -2.5, -2, -1.5, -1, -0.5, 0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4} dB


	SINR_Target_SyncRanging: 
SINR_Target_SyncRanging is the synchronized channel target SINR value broadcasted by the ABS. It has 4 bits to represent the value among {-9, -8.5, -8, -7.5, -7, -6.5, -6, -5.5, -5, -4.5, -4, -3.5, -3, -2.5, -2, -1.5} dB


	SINR_Target_PFBCH
SINR_Target_PFBCH  is the P-FBCH target SINR value broadcasted by the ABS. It has 4 bits to represent the value among {-4.5, -4, -3.5, -3, -2.5, -2, -1.5, -1, -0.5, 0, 0.5, 1, 1.5, 2, 2.5, 3} dB


	SINR_Target_SFBCH_BASE
SINR_Target_SFBCH_BASE is defined as 4 bits to represent {0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 4.5, 5, 5.5, 6, 6.5, 7, 7.5} dB.


	SINR_Target_SFBCH_Delta
SINR_Target_SFBCH_Delta is defined as 3 bits to represent {0, 0.20, 0.21, 0.22, 0.23, 0.24, 0.25, 0.26}


	SINR_Target_BWRequest

SINR_Target_BWRequest is the bandwidth request channel target SINR value broadcasted by the ABS. It has 4 bits to represent the value among {-4.5, -4, -3.5, -3, -2.5, -2, -1.5, -1, -0.5, 0, 0.5, 1, 1.5, 2, 2.5, 3} dB



	GAMMA_IOT_SOUNDING
GAMMA_IOT_SOUNDING is 4 bits to represent the value among {0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0, 1.1, 1.2, 1.3, 1.4, 1.5}.



	SINRmin_SOUNDING
SINRmin_SOUNDING is the minimum SINR requirement for sounding expected by ABS. It has 4 bits to represent the value in dB among { -4, -3.5, -3, -2.5, -2. -1.5, -1, -0.5, 0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5}



	SINRmax_SOUNDING
SINRmax_SOUNDING is the maximum SINR requirement for sounding expected by ABS. It has 4 bits to represent the value in dB among { 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20}




============================== End of Proposed Text =================================
[Remedy Part 3:]
[Change the text from line 22 to 52 on the page 564, in 16.3.9.4.4, as follows:]
============================== Start of Proposed Text ==============================

16.3.9.4.4 Sounding Channel Power Control
Power control for the UL sounding channel is supported to manage the sounding quality. AMS’s transmit power for UL sounding channel is controlled separately according to its sounding channel target SINR value. The power per subcarrier shall be maintained for the UL sounding transmission as shown in Equation (269) of 16.3.9.4.1.

In Equation (269), SINRtTarget is the sounding channel target SINR, which is set according to the DL SINR of the AMS defined by parameter SIRDL. In order to maintain the UL sounding quality, the different target SINR values are assigned according to the DL SINR of each AMS; the AMS with high DL SINR applies relatively high target SINR and the AMS with low DL SINR applies relatively low target SINR.
The SINRtarget for sounding channel shall be calculated from equation 270 using the following parameter settings: SINRMIN is the minimum SINR requirement expected by ABS which is set to SINRmin_SOUNDING, 
[image: image42.wmf]IoT
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 is set to IoT control factor for sounding channel GAMMA_IOT_SOUNDING, SINRDL is the ratio of the downlink signal vs. noise and interference power, measured by the AMS, 
[image: image43.wmf]a

and 
[image: image44.wmf]b

parameters shall be set to 0.
When calculated sounding SINRtarget is higher than SINRmax_SOUNDING, the SINRtarget shall be set to SINRmax_SOUNDING.

All parameters necessary for sounding channel power control are transmitted through AAI_SCD message in 16.2.3.2829.

============================== End of Proposed Text ================================

[Remedy Part 4:]
[Insert the new text from line 44 on the page 117, under 16.2.3, as follows:]
============================== Start of Proposed Text ==============================

16.2.3.xx AAI_UL POWER ADJUST message
An AAI_UL_POWER_ADJUST message shall be transmitted by the ABS to control the transmit power level of AMS.
-- ASN1START
UL_POWER_ADJUST:: = SEQUENCE {



OFFSET_DATA
         

INTEGER (0..63)


OFFSET_CONTROL


INTEGER (0..63)
}

-- ASN1STOP
	UL_POWER_ADJUST message Field Descriptions

	OFFSET_DATA
OFFSET_DATA is the transmit power adjustment value transmitted by the ABS. It has 6 bits to represent the value among -15.5 to 16 dB with 0.5 dB step;
OFFSET_CONTROL
OFFSET_CONTROL is the transmit power adjustment value transmitted by the ABS. It has 6 bits to represent the value among -15.5 to 16 dB with 0.5 dB step;



[Remedy Part 5:]
[Insert the new text from line 53 on the page 40, in 16.2.3, as follows:]
============================== Start of Proposed Text ==============================
	Message name
	Message description
	Security
	Connection

	AAI_UL POWER ADJUST
	Uplink TX power adjustment
	Encrypted/ICV
	Unicast


============================== End of Proposed Text ================================
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