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Proposed Modification on Power Control Section (AWD-15.3.9.4)
Dong-cheol Kim, Wookbong Lee, HanGyu Cho, Jin Sam Kwak
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Rongzhen Yang, Apostolos Papathanassiou, 

Wei Guan, Hujun Yin, Yang-seok Choi, Ali T. Koc, Alexei Davydov
Intel Corporation
Jeongho Park, Jaehee Cho
Samsung Electronics Co., Ltd.
1. Introduction
This contribution proposes text modification on the power control section for the IEEE 802.16m Amendment. 
2. Text proposal for the 802.16m amendment
Proposed Remedy
Modify 15.3.9.4 Uplink Power Control section as follows;

============================== Start of Proposed Text =================================
15.3.9.4 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, without additional power control 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. The In closed-loop power control, the AMS shall interpret power control messages PC-A-MAP IE as the required changes to the transmitted power density. 

For interference level control, current IoT interference level of each cell ABS may be shared among ABSs.
15.3.9.4.1 UL Open-Loop Power Control 

When the open-loop power control is used, the power per subcarrier and per stream shall be maintained for the UL transmission as indicated in Equation (245). 
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Where:
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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 subcarrier per stream for the current transmission.
L is the estimated average current UL propagation loss. 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.
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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. 
The estimated average current UL propagation loss, L, shall be calculated based on the total power received on the active subcarriers of the frame preamble.
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 AMS connects to network, it can negotiate the OLPC mode and receives the broadcasted parameters using used in Equation (246):
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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 1730>>.

R is the number of repetitions for the modulation/FEC rate
OLPC Mode 1 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 
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.Each parameter used in OLPC mode1 is explained as follows:
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is the SINR requirement 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, 4, 4.5, 5} (TBD)
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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 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 ratio of the downlink signal vs. to noise and 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 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. In case of control channel transmission, this value shall be set to one.
Table 730—Normalized C/N per modulation
	Modulation/FEC rate
	Required C/N

	ACK/NAK
	-3.0

	CQI
	-

	MAP ACK/NAK
	0

	Ranging code
	3

	QPSK 1/3
	0.5

	QPSK 1/2
	6

	QPSK 2/3
	7.5

	QPSK 3/4
	9

	16-QAM-1/2
	12

	16-QAM-2/3
	14.5

	16-QAM-3/4
	15

	16-QAM-5/6
	17.5

	64-QAM-1/2
	18

	64-QAM-2/3
	20

	64-QAM-3/4
	21

	64-QAM-5/6
	23


Table 730—Normalized C/N per modulation
	Type
	Modulation/FEC rate
	Required C/N

	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)

	
	
	

	
	
	


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