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1. Introduction
This contribution includes the editorial text modification on the power control section for the IEEE 802.16m/D4. 
2. References
[1] IEEE P802.16m/D4, “Draft Amendment to IEEE Standard for Local and metropolitan area network: Air Interface for Fixed and Mobile Broadband Wireless Access Systems”.
3. Text proposal 

Instruction to editor;

Black text: existing D4 text

Red and strike out text: for deletion
Blue and underline text: for addition
Line 63, page 660, include following texts;
============================== 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 con​trol inter-cell interference level.

A transmitting AMS shall maintain the 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 sig​nal integrity considerations and regulatory requirements. 

For interference level control, current interface level of each ABS may be shared among ABSs.
The power per subcarrier and per stream shall be calculated according to Equation (287).
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Where

SINRTarget is the target uplink SINR received by the ABS. 

P is the TX power level (dBm) per stream and per subcarrier for the current transmission.

L is the estimated average current DL 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,
as indicated in the AAI_ULPC_NI message.
Offset is a correction term for AMS-specific power offset. It is controlled by the ABS through power control messages. There are two kinds of Offset values (Offsetdata and OffsetControl) 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 DL 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

For data channel transmission, the SINRTarget term in Equation (287) is calculated according to Equation (288):
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where Equation (288) 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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 and SINRMIN(dB). The parameters used in Equation (288) are broadcasted in AAI_SCD message unless otherwise noted. The explanation for the parame​ters is as follows:

SINRMIN(dB) is the SINR requirement (SINRMIN_Data dataSinrMin) for the minimum rate expected by ABS. 
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is the fairness and IoT control factor broadcasted.

SIRDL 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. 
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 is set to be zero or one to determine the influence of TNS on SINRTarget.
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 SINRTarget is higher than SINRmax_Data dataSinrMax defined in AAI_SCD message, SIN​RTarget shall be set to SINRmax_Data dataSinrMax.

For a data channel transmission, the Offset in Equation (287) shall be set to the value OffsetData 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 TprocTDL_Rx_Processing. The default value of OffsetData 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 (287) is set according to Table 919. The parameters in Table 919 are conveyed in the AAI_SCD message.
Table 911 SINRtarget Parameters for Control Channel
	Control Channel Type
	SINRtarget Parameters

	HARQ Feedback
	SINR_Target_HARQ targetHarqSinr

	Synchronized Ranging
	SINR_Target_SyncRanging targetSyncRangingSinr

	P-FBCH
	SINR_Target_PFBCH targetPfbchSinr

	S-FBCH
	SINR_Target_SFBCH_Base targetSfbchBaseSinr

	
	SINR_Target_SFBCH_Delta targetSfbchDeltaSinr

	Bandwidth Request
	SINR_Target_BWRequest targetBwRequestSinr


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 Table equation 289:
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Where
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 is base SINRtarget value signaled by SINR_Target_SFBCH_BASE targetSfbchBaseSinr;
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 is differential SINRtarget value signaled by SINR_Target_SFBCH_Delta targetSfbchDeltaSinr;



[image: image10.wmf]l

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 (287) shall be set to the value OffsetControl con​veyed in an AAI UL_POWER_ADJUST message. The value used shall be taken from the most recent mes​sage which preceded the first uplink subframe of the frame by more than TprocTDL_Rx_Processing. The default value of OffsetControl shall be initialized to 0 if AMS never get AAI_UL_POWER_ADJUST message.
16.3.9.4.3 Power Correction using PC-A-MAP
The ABS may change the AMS’s TX power through direct power adjustment by PC-A-MAP. When AMS receives its PC-A-MAP IE from the ABS, it shall modify its OffsetControl value according to Equation (290). 
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where 
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 is the power correction value indicated by ABS through PC-A-MAP. 
Note that OffsetControl is initially set to zero until AMS receives the first AAI_UL_POWER_ADJUST mes​sage. And if AMS receives AAI_UL_Power_ADJUST AAI_UL_POWER_ADJUST message at i-th frame, the AMS’s OffsetControl 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.
16.3.9.4.4 Initial Ranging Channel Power Control
For initial ranging, AMS sends initial ranging code at a randomly selected ranging channel. The initial trans​mission power is decided according to measured RSS. If AMS does not receive a response, it may increase its power level by PIR,Step and may send a new initial ranging code, where PIR,Step is the step size to ramp up, which is 2 dB. AMS could further increase the power until maximum transmit power is reached.
The initial transmission power of AMS is calculated as:
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where EIRxPIR,min is the minimum targeting receiving power and BS_EIRP is the transmission power of the BS, which are obtained from S-SFH SP2 and SP1, respectively, and RSS is the received signal strength mea​sured by the AMS.
In the case that the Rx and Tx gain of the AMS antenna are different, the AMS shall use Equation (273 291): 
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         (291)
where GRx_MS is the antenna gain of AMS RX, and GTx_MS is the antenna gain of AMS TX. 

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