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Discussion and Decision
In this contribution, an uplink power control adaptation scheme for EUTRA is proposed based on [3]. 
Power control is needed for EUTRA uplink for the following reasons:
1) To control interference level at the Node-Bs and hence achieve high spectral efficiency and cell edge performance simultaneously. 

2) To achieve FER requirement for uplink control (and data) channels. 
Different cellular system configurations require different optimal settings of the power control parameters. For example, in a system with large ISD, an optimal power control may require a majority of UEs to be able to transmit at full power due to power limited situation, while in a small ISD system, the power control may tend to limit the transmit power of most of the UEs to control the interference to an optimal level. Therefore, power control parameters need to be adapted based on different cellular system configurations, even for different sectors/cells in the same system.
An uplink power control adaptation scheme is proposed as described below:

1) Node-B measures system performance, such as the received interference level, (maybe after interference cancellation,) the active load of the sector, the fairness/cell-edge performance, and the sector throughput, etc. 
2) Node-B sends the quantized measurement(s) to the neighboring Node-Bs through backbone networks (on a slow basis). 
3) Node-B adapts its parameters of the power control scheme according to the measured information from neighboring Node-Bs and also on its own measurements.
4) Node-B sends power control commends (or scheduling grant messages) according to the updated power control parameter to the UEs or broadcasts updates of the power control parameters to the UEs if the power control is implemented in UEs.

5) Repeat step 1-4.

Simulation assumptions are the same as given in [6] with power control adaptation. Detailed simulation parameters are listed in Annex A. In the simulation results for power control adaptation, Rmin in the fractional power control scheme [3] is set to 0.00001 which is 50 dB below the maximum transmit power and PLx is set to be -130 dB. α is then adapted every 50 ms.
Table 1 System Simulation Results with Power Control Adaptation.
	
	Without Adaptation
	With Adaptation

	
	Sector Throughput
	5%-ile User Throughput
	Mean IoT (dB)
	Sector Throughput
	5%-ile User Throughput
	Mean IoT (dB)

	Case 1
	7294 Kbps
	173 Kbps
	13.95
	8485 Kbps
	237 Kbps
	7.64

	Case 2
	7452 Kbps
	209 Kbps
	14.68
	6321 Kbps
	195 Kbps
	8.18

	Case 3
	5859 Kbps
	15.9 Kbps
	4.01
	5664 Kbps
	14.9 Kbps
	2.58


As shown in Table 1, with power control adaptation, IoT is reduced to desired level while good sector throughput and cell-edge performance are achieved.
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ANNEX A – System Simulation Assumptions

Table 2. Macro-cell system simulation baseline parameters
	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Distance-dependent path loss
	L=128.1 + 37.6log10(.R), R in kilometers

	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.41.4 

	Shadowing standard deviation
	8 dB

	Correlation distance of Shadowing
	50 m  (See D,4 in UMTS 30.03)

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration Loss  
	10, 20 dB 

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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	Channel model
	6-ray GSM Typical Urban (TU)

	UE TX power
	24 dBm

	Antenna Bore-sight points toward flat side of cell (for 3-sector sites with fixed antenna patterns)
	


	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	35 meters

	AMC
	ON  (2/4<MCS<4) with 32 levels

	HARQ
	Synchronous IR with N=6 stop-and-wait HARQ protocol

	Modulation
	QPSK and 16-QAM

	DFT-SOFDM symbols (Data symbols) per subframe
	2 SBs and 6 LBs (6 LBs)

	Scheduler
	PF

	Link Mapping
	EESM

	HSUPA UE Transmitter / BS Receiver
	1x2 (1 antenna  / 2 antennas – Type I )

	E-UTRA UE Transmitter / BS Receiver
	1x2  (1 antennas / 2 antennas – rx diversity)


-----------------------------------Start of text proposal-------------------------------------

10.1.3 Evaluation of baseline evolved UTRA UL proposals

UL System Simulation Results with Power Control Adaptation.

	
	Without Adaptation
	With Adaptation

	
	Sector Throughput
	5%-ile User Throughput
	Mean IoT (dB)
	Sector Throughput
	5%-ile User Throughput
	Mean IoT (dB)

	Case 1
	7294 Kbps
	173 Kbps
	13.95
	8485 Kbps
	237 Kbps
	7.64

	Case 2
	7452 Kbps
	209 Kbps
	14.68
	6321 Kbps
	195 Kbps
	8.18

	Case 3
	5859 Kbps
	15.9 Kbps
	4.01
	5664 Kbps
	14.9 Kbps
	2.58


-----------------------------------End of text proposal--------------------------------------
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