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1. Introduction

It’s well known that adjusting antenna tilt and azimuth is the most common and direct action to solve the coverage problems. However, this action is very cautious to operators as operators are afraid that adjusting antenna automatically will bring unpredictable negative effects to its neighbours. Actually, besides adjusting antenna, there are other simple and controllable optimization actions in CCO by adjusting parameters, which can be set by a remote way. In this contribution, we illustrate a coverage and capacity tradeoff scenarios and achieve this optimization through adjusting IoT (Interference over Thermal) in the scope of CCO [1].
2. Scenarios 
In principal, coverage conflicts with capacity. Different scenarios have different requirements on coverage and capacity. E.g., in hotpot of the urban area,usually, it requires the capacity as high as possible in spite of  surplus coverage, and it’s very common that in this scenario, with the quick increasing of the number of users and the rate of services, the capacity will reach the max capacity threthold firstly, which will cause the decrease of service quality; and this scenario is referred to capacity-limited scenario. 

While  in rural area, it requires the coverage as large-scale as possibile with left capacity, usually, and it will occur that coverage is not enough firstly, while the capcity still has great margin, refered to coverage-limited.

How to detect the capcity limited scenario or coverage-limit scenario and achieve the optimization to get the trade-off between coverage and capacity to adapt different scenarios to achieve the best performance of the whole network is a problem expected to be solved in Coverage and Capacity Optimisation use case.
3. Coverage and Capacity tradeoff solution
 When the QoS can not be guaranteed in terms of throughput at the cell edge for the UEs, and the network detects that UEs’ PHR(Power Headroom Report) is too low, which means that UEs have no much surplus  power, it can be thought as coverage limited scenario happens. 

The network can collect the required throughput, the real throughput and UEs’ PHR, when the required throughput is beyond a target, or the required throughput is greater than the real throughput highly, and UEs’ PHR is too high, network will think that capacity-limited has been detected.
In LTE system, system’s coverage and capacity are related with the interference level of this system, which is equivalent with IoT level per PRB. When IoT is set too low, the capacity will become small, while the coverage will be bigger; while when IoT is set too high, the capacity will be higher, however the cell edge rate can not be guaranteed and it will bring the system unstable. Hence, in practice, it’s desirable to set IoT to a suitable value to provide a bigger capacity under stable system running. Additionally, after detecting coverage limited or capacity limited, we can adjust IoT to achieve Coverage and Capacity trade-off. 
In the capacity limited scenarios, hotpot of the urban area for example, it is usually set with higher capacity threshold and lower coverage area through adjusting IoT. But in the coverage limited scenarios, rural area for example, it is better to set with lower capacity threshold and higher coverage radius through adjusting IoT also. We illustrate how to adjusting IoT to achieve the trade off between Coverage and Capacity based on the following simulation results (simulation parameters refer to Appendix):
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Figure -1 ISD= 500 The relationship between IoT and Spectrum Efficiency 
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Figure -2 ISD= 1732 The relationship between IoT and Spectrum Efficiency;

When Capacity limited happens, operators can increase IoT to expand Capacity further under the permission of coverage requirement; while when Coverage limited happens, operators can decrease IoT to expand the coverage further under the capacity requirement. And the range of IoT
can be (3, 18)dB and the step can be 1dB.
4. Conclusion
In a summary, our proposal as follows:
Proposal 1. Besides adjusting antenna, which is complex and possible to bring unpredictable effect to other cells, there are other simple and controllable optimization actions in CCO by adjusting parameters, which can be set by a remote way, e.g. adjust IoT. 
Proposal 2. Operators can adjust IoT to achieve the Coverage and Capacity trade off in CCO through O&M, The range of IoT can be (3, 18)dB and the step can be 1dB.
Proposal 3. When Capacity limited happens, operators can increase IoT to expand Capacity further under the permission of coverage requirement; while when Coverage limited happens, operators can decrease IoT to expand the coverage further under the capacity requirement. 
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Operators can adjust IoT to achieve Coverage and Capacity trade-off to adapt different scenarios through O&M.  When Capacity limited happens, operators can increase IoT(Interference over Thermal) to expand Capacity further under the permission of coverage requirement; while when Coverage limited happens, operators can decrease IoT to expand the coverage further under the capacity requirement.
The range of IoT can be  (3, 18) dB and the step can be 1dB.
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1. IoT: (3, 18) dB
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Appendix: Simulation parameters

Table- 1 Simulation parameters
	Parameter
	Assumption

	Cell layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	ISD
	500 ,1732 m

	eNB antenna pattern and gain
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 = 70 degrees,  Am = 20 dB

	Number of antenna elements (BS, UE)
	(2,1)

	Carrier frequency
	2 GHz

	Bandwidth
	10 MHz

	eNB power
	46 dBm

	UE power
	24 dBm

	eNB noise figure
	7 dB

	UE noise figure
	9 dB

	Thermal noise
	-174 dBm / Hz

	Shadowing correlation between eNBs
	0.5

	Correlation distance of shadowing
	50 m

	Log-normal shadowing standard deviation
	8 dB

	Path loss model
	L=128.1 + 37.6log10(R)

	Penetration Loss
	20dB(ISD500),0dB(ISD1732)

	Channel model
	SCM
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