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1 Introduction

Heterogeneous network consist of deployments where low power nodes (such as RRH, Pico/Hotzone, femto/HeNB and relay nodes) are placed throughout a macro-cell layout. In [1], we have provided our views on the requirements for interference mitigation techniques including the possible use of power control in mitigating the intercell interference. In this contribution, we would provide some preliminary simulation studies to investigate one aspect of the latter. 

We present results of evaluation studies of the downlink performance of the macro+Pico/Hotzone scenario in Case 1 and Case 3 under different cell selection biases and eNB transmit powers in a co-channel deployment of heterogeneous cells.
2 Downlink Performance Evaluation
2.1 Multi-cell hexagonal layout
We have chosen to study the heterogeneous deployment of macro eNB and Pico cells. Two fixed pico/hotzone deployment positions in the macro cells are considered, i.e., cell-center deployment and cell-edge deployment, as shown in Fig. 1.  
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(1a) cell-center deployment                                                               (1b) cell-edge deployment
Fig.1   Layout of pico/hotzone deployed at the cell center (left) and cell edge (right)
2.2 Performance with eNB Tx Power reduction
2.3.1 Case 1 (ISD=500m)
Fig. 8 shows the UE throughput performance cdf under two unequal eNB Tx powers. And the corresponding gains are listed in Table 1. From Fig. 8 and Table 1, we can see that by reducing the eNB’s power, significant performance gain is obtain no matter for 5%, median or mean values as a result of more UEs are attached to Pico/Hotzone, where there is only one expect that for 5% gain in the cell-center deployment, there is a little loss when eNB’s power is 38dBm.
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(8a) cell-center deployment                                                               (8b) cell-edge deployment
Fig.8 UE throughput CDF with eNB Tx power reduction (case 1)
Table 1 UE throughput gain with eNB Tx power reduction (case 1)
	
	
	5%
	50%
	Mean
	Pico UE ratio

	Cell edge
	46dBm
	0.0229
	0.0645653
	0.1217507
	9.14%

	
	38dBm
	0.0256
	0.0803578
	0.1512275
	20.63%

	Cell center
	46dBm
	0.0223
	0.0548147
	0.0865380
	4.63%

	
	38dBm
	0.0218
	0.0612103
	0.1254559
	13.84%


2.3.2 Case 3 (ISD=1732m)
Similarly, for Case 3, Fig. 9 shows the UE throughput performance cdf under two unequal eNB Tx powers. And the corresponding gains are listed in Table 2. Different from Case 1, from Fig. 9 and Table 2, we can see that though the mean performance is also improved considerably, reducing the eNB’s power does not always improve the system performance especially for the 5%-ile gain, and there is also a loss in 50% gain if Pico/Hotzone is deployed at the cell center. 
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(9a) cell-center deployment                                                               (9b) cell-edge deployment
Fig.9 UE throughput CDF with eNB Tx power reduction (case3)

Table 2 UE throughput gain with eNB Tx power reduction (case 3)
	
	
	5%
	50%
	Mean
	Pico UE ratio

	Cell edge
	46dBm
	0.0146
	0.0442485
	0.0885982
	4.19%

	
	38dBm
	0.0124
	0.0447360
	0.1125282
	9.14%

	Cell center
	46dBm
	0.0138
	0.0416398
	0.0675875
	2.67%

	
	38dBm
	0.0116
	0.0397627
	0.0947521
	6.79%


3 Conclusions
This contribution studied one possible interference mitigation technique based on transmit power reduction. Heterogeneous deployment of Pico cells with macro eNB are considered. Simulation results for case 1 and case 3 show mixed conclusions where we found that the eNB’s power reduction is helpful for cell-average performance but may result in the losses for the 5% and 50% metric. The losses are greater in the case of cell-center deployment in case 3. 
To conclude, further studies would be needed with various use scenarios. 
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5 Annex

Table3  System simulation parameters [1]
	Parameter
	Value

	HTN scenario
	3GPP, Pico/Hotzone, configuration 1, model 1

	Cellular layout
	Hexagonal layout with wrap around, 7 eNodeBs, 3 cells per eNodeB

	System frequency
	2GHz carrier, 10 MHz bandwidth

	ISD
	500m (case 1), 1732m (case 3)

	eNodeB Tx power
	46 dBm

	Pico Tx power
	30 dBm

	Number of Picos per cell
	2

	Number of UE per cell
	25

	Traffic model
	Full buffer

	Scheduling algorithm
	Proportional Fair

	Scheduling delay
	6ms

	Scheduling granularity
	5PRBs

	Downlink HARQ
	Asynchronous HARQ with CC, Maximum three retransmissions, and hop-by-hop HARQ in relay network

	Channel model
	SCM urban macro high spread for 3GPP case 1

	Number of eNodeB antenna
	1 Tx antenna 

	Number of Pico/Hotzone antenna
	1 Tx antenna and 2 Rx antennas 

	Number of UE antenna
	2 Rx antennas 

	Antenna configuration
	eNodeB antenna pattern: 14dBi antenna gain, sectorized 
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Pico antenna pattern:  5dBi antenna gain, Omni,  
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UE antenna pattern:  0dBi antenna gain, Omni

	Downlink receiver type
	MRC

	Path-loss model
	Macro to UE
	L= 128.1+37.6log10(R), R in km

	
	Pico to UE
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	Penetration loss
	20dB for both macro to UE and Pico to UE

	Channel estimation error
	None

	Control Channel overhead, Acknowledgements etc.
	LTE: L=3 symbols for DL CCHs, overhead for demodulation reference signals






















































































































































































































































































































































































































































































































































































































































































































































- 1 -


_1327146775.vsd
eNB


Pico


2/9 ISD


Pico


Pico


Pico


Pico


25o


Pico


cell I


cell II


cell III



_1327146821.vsd

_1326794837.unknown

_1311746728.unknown

