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IEEE 802.16m Amendment Text Proposal for Uplink Open-Loop Power Control
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Samsung Electronics
1. Introduction
The contribution proposes text for the uplink OLPC section to be included in the 802.16m amendment ([1]). 
2. References
[1] IEEE 802.16m-09/0010r1a, “802.16m Amendment Working Document (AWD)”

[2] IEEE 802.16m-08/003r8, “IEEE 802.16m System Description Document”
[3] IEEE 802.16m-08/043, “Style guide for writing the IEEE 802.16m amendment”
3. Text proposal for inclusion in the 802.16m AWD
------------------------------- Text Start ---------------------------------------------------
15.3 Physical layer 
15.3.x Power Control

15.3.x.1. Downlink Power Control

15.3.x.2. Uplink Power Control

15.3.x.2.1. UL Open-Loop Power Control 
When the open-loop power control is used, the power per subcarrier and per transmission antenna shall be maintained for the UL transmission as follows 
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Equation 1
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 and per transmission antenna 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.
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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.
When the user connects to network, it can negotiate the parameters for the calculation of 
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 which is defined as: 
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Equation 2
Where

C⁄N is the normalized C/N of the modulation/FEC rate for the current transmission, as appearing in Table 1.
R is the number of repetitions for the modulation/FEC rate
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 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:
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Where

SINRMIN 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 {-3, -2.5, -2, -1.5, -1, 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}

Nr is the number of receive antennas at the ABS

SIRDL the ratio of the downlink signal vs. interference power, measured by the AMS.
Table 1 – Normalized C/N per modulation
	Modulation/FEC rate
	Required C/N

	ACK/NAK
	-3.0

	CQI
	0

	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


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