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1
Introduction
In this contribution, we evaluate the effect of UL intra-cell power control for E-UTRA.
2
Simulation Setup in E-UTRA UL
The simulation assumption is the same as listed in [1]. Power control is operated on CQICH which is sent out once every 2ms. The impact of intra-cell power control is evaluated with PC running at 10Hz, 50Hz, 100Hz and 250Hz respectively while the target CQICH SNR is kept the same. Note that the inter-cell power control is fixed at 100Hz.
3
Simulation Results
In Figure 1 we present the system spectral efficiency with different power control rate in 4 deployment scenarios. The detailed performance in terms of mean operating IoT, average system spectral efficiency and the 5% edge UE throughput are listed in Table 1 to 4.

From these results we can see that running the intra-cell power control at 50 to 100Hz yields near-optimal performance in E-UTRA.  The PC rate has much bigger impact on scenarios D1, D2 and D4 compared to D3 as the IoT is much more sensitive to received CQICH and traffic channel PSD in a micro-cell deployment. 
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Figure 1  System Spectral Efficiency with Different Intra-cell PC Rate
	Link Budget
	Site-to-site Distance

(m)
	Speed

(kph)
	Mean IoT (dB)
	Spectral Efficiency

(b/s/Hz)
	5% Spectral Efficiency

(b/s/Hz)

	D1
	500
	3
	4.43
	0.50
	0.022

	D2
	500
	30
	5.46
	0.49
	0.020

	D3
	1732
	3
	4.43
	0.56
	0.004

	D4
	1000
	3
	5.20
	0.49
	0.021


Table 1

System spectral efficiency with 10Hz PC

	Link Budget
	Site-to-site Distance

(m)
	Speed

(kph)
	Mean IoT (dB)
	Spectral Efficiency

(b/s/Hz)
	5% Spectral Efficiency

(b/s/Hz)

	D1
	500
	3
	4.41
	0.66
	0.021

	D2
	500
	30
	4.25
	0.63
	0.022

	D3
	1732
	3
	4.48
	0.57
	0.004

	D4
	1000
	3
	4.29
	0.63
	0.022


Table 2

System spectral efficiency with 50Hz PC
	Link Budget
	Site-to-site Distance

(m)
	Speed

(kph)
	Mean IoT (dB)
	Spectral Efficiency

(b/s/Hz)
	5% Spectral Efficiency

(b/s/Hz)

	D1
	500
	3
	4.43
	0.69
	0.017

	D2
	500
	30
	4.41
	0. 71
	0.017

	D3
	1732
	3
	4.40
	0.57
	0.004

	D4
	1000
	3
	4.44
	0.68
	0.017


Table 3

System spectral efficiency with 100Hz PC

	Link Budget
	Site-to-site Distance

(m)
	Speed

(kph)
	Mean IoT (dB)
	Spectral Efficiency

(b/s/Hz)
	5% Spectral Efficiency

(b/s/Hz)

	D1
	500
	3
	4.43
	0.71
	0.017

	D2
	500
	30
	4.41
	0.73
	0.017

	D3
	1732
	3
	4.39
	0.57
	0.004

	D4
	1000
	3
	4.46
	0.70
	0.017


Table 4

System spectral efficiency with 250Hz PC

4
Summary and Proposal
We propose making the following decisions in regards to intra-cell power control for the UL of E-UTRA:

· Support closed loop intra-cell power control
· The intra-cell power control is based on the Rx SNR of a periodic reference signal (such as CQI) transmitted by the UE in the UL

· Based on the Rx SNR and a reference SNR (derived from target QoS), every cell transmits up/down commands to every UE that is serving
· The UE accordingly adjusts its Tx power

· The update rate is at most 100 Hz
5
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Annex: Fairness plots

Fairness plots for different link budgets are shown in Figures A.1 to A.16 for reference. The fairness is defined as the CDF of the UE spectral efficiency. 
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Figure A.1  Fairness Plot with D1 – 10Hz PC

[image: image3.emf]Fairness -- D1 -- 50Hz PC
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Figure A.2  Fairness Plot with D1 – 50Hz PC

[image: image4.emf]Fairness -- D1 -- 100Hz PC
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Figure A.3  Fairness Plot with D1 – 100Hz PC
[image: image5.emf]Fairness -- D1 -- 250Hz PC
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Figure A.4  Fairness Plot with D1 – 250Hz PC

[image: image6.emf]Fairness -- D2 -- 10Hz PC
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Figure A.5  Fairness Plot with D2 – 10Hz PC
[image: image7.emf]Fairness -- D2 -- 50Hz PC
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Figure A.6  Fairness Plot with D2 – 50Hz PC

[image: image8.emf]Fairness -- D2 -- 100Hz PC
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Figure A.7  Fairness Plot with D2 – 100Hz PC
[image: image9.emf]Fairness -- D2 -- 250Hz PC

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

40.00%

45.00%

50.00%

55.00%

60.00%

65.00%

70.00%

75.00%

80.00%

85.00%

90.00%

95.00%

100.00%

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2

UE spectral efficiency [b/s/Hz]

CDF

Fairness Fairness criterion


Figure A.8  Fairness Plot with D2 – 250Hz PC
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Figure A.9  Fairness Plot with D1 – 10Hz PC
[image: image11.emf]Fairness -- D3 -- 50Hz PC
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Figure A.10  Fairness Plot with D3 – 50Hz PC

[image: image12.emf]Fairness -- D3 -- 100Hz PC
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Figure A.11  Fairness Plot with D3 – 100Hz PC
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Figure A.12  Fairness Plot with D3 – 250Hz PC
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Figure A.13  Fairness Plot with D1 – 10Hz PC
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Figure A.14  Fairness Plot with D4 – 50Hz PC

[image: image16.emf]Fairness -- D4 -- 100Hz PC
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Figure A.15  Fairness Plot with D4 – 100Hz PC

[image: image17.emf]Fairness -- D4 -- 250Hz PC

0.00%

5.00%

10.00%

15.00%

20.00%

25.00%

30.00%

35.00%

40.00%

45.00%

50.00%

55.00%

60.00%

65.00%

70.00%

75.00%

80.00%

85.00%

90.00%

95.00%

100.00%

0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 0.16 0.18 0.2

UE spectral efficiency [b/s/Hz]

CDF

Fairness Fairness criterion


Figure A.16  Fairness Plot with D4 – 250Hz PC
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