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1. Introduction

It is agreed that the power control methodology of TR36.942 [1] will be employed for LTE Micro BS coexistence study. There are two PC parameter sets derived from different cell radius and according to the email discussion one more PC set is needed for LTE Micro BS. In this contribution, we propose PC parameters for LTE Micro system in order to reflect the realistic coexistence scenario as well as to align simulation assumptions and results.
Based on the observations the text proposal could be found in the attachment. 
2. Discussion
In TR36.942, power control scheme for E-UTRA uplink coexistence simulation is shown below:
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· From Equation (1), it can be seen that uplink power control scheme is based on two key parameters: 

· γ:  sets the degree of path loss compensation: 1= full compensation, 0 = no compensation.
· PLx-ile: sets the absolute transmit power relative to a path loss reference point.

Furthermore two power control sets PC1 and PC2 have been defined. The values of PLx-ile and for PC1 and PC2 have been derived based on the CDF of the path loss in an E-UTRA macro network propagation environment for ISD 500m (case 1) and 1732 m (case 3).  For reference the values of PLx-ile and for PC1 and PC2 are provided in table 1 below based on a bandwidth of 10 MHz.

Table 1: E-UTRA Power control setting parameter values

	Parameter Set
	Gamma
	PLx-ile [dB]

	PC1
	1
	112

	PC2
	0.8
	129


For UEs transmitting to macro BS this is a reasonable approach, however for UEs assigned to and transmitting to the micro BS in the Manhattan grid of the overlay network, the path loss model is different from the macro network. According to email discussion we need a new PC set for micro BS assessment based on Manhattan grid model. 
3. Micro path loss statistics
Based on the E-UTRA MR BS coexistence simulation methodology and assumptions [2], the CDF of micro cell path loss is shown in Figure 1 below. It can be seen that the maximum path loss is 103dB which is lower than the PLx-ile for both PC1 and PC2. If we still use PC sets in TR36.942 no UE will transmit with MOP and cell throughput will be reduced as well. Though the interference will be kept a low level with PC1 or PC2, it’s a little pessimistic and the cell throughput could be larger if some of the cell edge-UE transmits with larger power. As a result we need a new PC set for micro cell to balance the interference and cell throughput. 
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Figure 1: Path loss (in dB) for micro cell
4. Simulations
Based on the PL CDF curves, we give some new power control setting parameters options to obtain the optimal PLx-ile value. To make sure the interference under a low level we evaluate the macro eNB throughput loss caused by micro UEs for different PC sets options. Table 2 shows the PC parameters that have been evaluated in our simulation. 
Table 2 PLx-ile for micro BS (with (=1 & (=0.8)
	PC3a

PLx-ile ((=1)
	92
	96
	100
	104
	108
	112

	PC3b

PLx-ile ((=0.8)
	104
	109
	114
	119
	124
	129


4.1   Simulation results for case PC1 ((=1)
Figure 3 & Figure 4 shows cell average throughput loss and 5%-ile throughput loss for (=1 with PLx-ile being 92, 96, 100, 104, 108 and 112 in case1 & case3 scenarios respectively. It is observed that:
· Compared with case1 scenario and case3 scenario, the throughput loss of macro eNB from case1 is higher than that of case3 scenario. 
· To make the cell edge throughput loss is lower than 2%, we choose 100dB as the PLx-ile value, that is Micro BS PC parameter for PC1 is 100dB.
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Figure 3 Throughput loss of macro eNB in case1 scenario for PC3a ((=1)
The detailed statistic is as follows:
Table 3: Throughput loss in case1 scenario for PC3a
	PLx-ile[dB]
	92
	96
	100
	104
	108
	112

	5%-ile loss
(%)
	6.16
	3.10
	1.32
	0.63
	0.31
	0.17

	Average loss
(%)
	1.54
	0.79
	0.40
	0.21
	0.11
	0.07
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Figure 4: Throughput loss of macro eNB in case3 scenario for PC3a
The detailed statistic is as follows:
Table 4: throughput loss in case3 scenario for PC3a
	PLx-ile[dB]
	92
	96
	100
	104
	108
	112

	5%-ile loss (%)
	4.16
	1.85
	0.88
	0.41
	0.21
	0.11

	Average loss
(%)
	0.97
	0.49
	0.25
	0.13
	0.07
	0.04


4.2   Simulation results for case PC2 ((=0.8)
Figure 5 & Figure 6 shows cell average throughput loss and 5%-ile throughput loss for (=0.8 with PLx-ile being 104, 109, 114, 119, 124 and 129 in case1 & case3 scenarios. It is observed that:
· Compared with case1 scenario and case3 scenario, the throughput loss of macro eNB for PC2 from case1 is higher than that of case3 scenario.
· To make the cell edge through put loss is lower than 2%, we choose 114dB as the PLx-ile value, that is Micro BS PC parameter for PC2 is 114dB.
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Figure 5: Throughput loss of macro eNB in case1 scenario for PC3b
The detailed statistic is as follows:
Table 5: Throughput loss in case1 scenario for PC3b
	PLx-ile[dB]
	104
	109
	114
	119
	124
	129

	5%-ile loss
(%)
	6.91
	3.39
	1.56
	0.73
	0.38
	0.21

	Average loss
	1.64
	0.85
	0.43
	0.23
	0.13
	0.08
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Figure 6: Throughput loss of macro eNB in case3 scenario for PC3b
The detailed statistic is as follows:
Table 6: Throughput loss in case3 scenario for PC3b
	PLx-ile[dB]
	104
	109
	114
	119
	124
	129

	5%-ile loss (%)
	5.81
	2.71
	1.36
	0.61
	0.29
	0.18

	Average loss (%)
	1.37
	0.70
	0.36
	0.19
	0.10
	0.06


5. Conclusion
This contribution gives simulation results and relative analysis on power control parameters of Medium Range BS. Both PC3a and PC3b have similar performance as analysis above. As the maximum PL for micro UE is 103dB, the PC3a is proposed for micro UE power control set.
Table 7: Power control parameters (PC3) for LTE MR BS
	Parameter set
	Gamma
	PLx-ile [dB]

	PC3a
	1
	100


6. Reference
[1] 3GPP TR36.942, “E-UTRA Radio Frequency (RF) system scenarios”, v10.2

[2] R4-120351, TP for E-UTRA MR BS class simulation assumptions, Ericsson
7. Text proposal
<Start of Text Proposal>

6.3.5 Power control model (PC3)

In TR36.942, power control scheme for E-UTRA uplink coexistence simulation is shown below:
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· From Equation (1), it can be seen that uplink power control scheme is based on two key parameters: 

· γ:  sets the degree of path loss compensation: 1= full compensation, 0 = no compensation.
· PLx-ile: sets the absolute transmit power relative to a path loss reference point.

Furthermore two power control sets PC1 and PC2 have been defined for macro BS. The values of PLx-ile and for PC1 and PC2 have been derived based on the CDF of the path loss in an E-UTRA macro network propagation environment for ISD 500m (case 1) and 1732 m (case 3).
For UEs transmitting to macro BS this is a reasonable approach, however for UEs assigned to and transmitting to the micro BS in the Manhattan grid of the overlay network, the path loss model is different from the macro network. According to email discussion we need a new PC set for micro BS assessment based on Manhattan grid model. 
6.3.5.1 Micro path loss statistics
Based on the E-UTRA MR BS coexistence simulation methodology and assumptions [2], the CDF of micro cell path loss is shown in Figure 6.3.5.1-1 below. It can be seen that the maximum path loss is 103dB which is lower than the PLx-ile for both PC1 and PC2. If we still use PC sets in TR36.942 no UE will transmit with MOP and cell throughput will be reduced as well. Though the interference will be kept a low level with PC1 or PC2, it’s a little pessimistic and the cell throughput could be larger if some of the cell edge-UE transmits with larger power. As a result we need a new PC set for micro cell to balance the interference and cell throughput. 
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Figure 6.3.5.1 - 1: Path loss (in dB) for micro cell
6.3.5.2 Analysis
Based on the PL CDF curves, following new power control setting parameters options are simulated to obtain the optimal PLx-ile value. To make sure the interference under a low level we evaluate the macro eNB throughput loss caused by micro UEs for different PC sets options. 
Table 6.3.5.2-1 PLx-ile for micro BS (with (=1 & (=0.8)
	PC3a 

PLx-ile ((=1)
	92
	96
	100
	104
	108
	112

	PC3b

PLx-ile ((=0.8)
	104
	109
	114
	119
	124
	129


1 Simulation results for case PC1 ((=1)
Table 6.3.5.2-2 shows cell average throughput loss and 5%-ile throughput loss for (=1 with PLx-ile being 92, 96, 100, 104, 108 and 112 in case1 & case3 scenarios respectively. It is observed that:
· Compared with case1 scenario and case3 scenario, the throughput loss of macro eNB from case1 is higher than that of case1 scenario. 
· To make the cell edge throughput loss is lower than 2%, we choose 100dB as the PLx-ile value, that is Micro BS PC parameter for PC3a is 100dB.
Table 6.3.5.2-2: Throughput loss in case1 scenario for PC3
	PLx-ile[dB]
	92
	96
	100
	104
	108
	112

	Case 1 (ISD = 500m)
	5%-ile loss (%)
	6.16
	3.10
	1.32
	0.63
	0.31
	0.17

	
	Average loss (%)
	1.54
	0.79
	0.40
	0.21
	0.11
	0.07

	Case 3 (ISD = 1732m)
	5%-ile loss (%)
	4.16
	1.85
	0.88
	0.41
	0.21
	0.11

	
	Average loss (%)
	0.97
	0.49
	0.25
	0.13
	0.07
	0.04


2 Simulation results for case PC2 ((=0.8)
Table Table 6.3.5.2-3 shows cell average throughput loss and 5%-ile throughput loss for (=0.8 with PLx-ile being 104, 109, 114, 119, 124 and 129 in case1 & case3 scenarios. It is observed that:
· Compared with case1 scenario and case3 scenario, the throughput loss of macro eNB for PC2 from case1 is higher than that of case3 scenario. 
· To make the cell edge through put loss is lower than 2%, we choose 114dB as the PLx-ile value, that is Micro BS PC parameter for PC3b is 114dB.
Table 6.3.5.2-3: Throughput loss in case1 scenario for PC4
	PLx-ile[dB]
	104
	109
	114
	119
	124
	129

	Case 1 (ISD = 500m)
	5%-ile loss (%)
	6.91
	3.39
	1.56
	0.73
	0.38
	0.21

	
	Average loss (%)
	1.64
	0.85
	0.43
	0.23
	0.13
	0.08

	Case 3 (ISD = 1732m)
	5%-ile loss (%)
	5.81
	2.71
	1.36
	0.61
	0.29
	0.18

	
	Average loss (%)
	1.37
	0.70
	0.36
	0.19
	0.10
	0.06


6.3.5.3 MR BS power control set 
The simulation results and relative analysis on power control parameters of Medium Range BS are provided. Both PC3a and PC3b have similar performance as analysis above. As the maximum PL for micro UE is 103dB, the PC3a is proposed for micro UE power control set.
Table 6.3.5.2-4: Power control parameters (PC3) for LTE MR BS
	Parameter set
	Gamma
	PLx-ile [dB]

	PC3a
	1
	100


<End of TP>
1
7

_1392892901.unknown

