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1. Introduction

In RAN1#74 meeting, some issues on lean carrier were discussed, such as power control, timing, HARQ operation, inter-cell interference and so on. Some of them are needed to be evaluated to show their impacts on the system performance by means of system level simulation. In this contribution, we provide the system level simulation methodology for lean carrier.
2. Evaluation Methodology
2.1 System Simulation Assumptions
The system simulation assumptions for lean carrier are shown in Table 1 and Table 2.
Table 1: System Level Simulation Assumptions
	Parameters
	Values and comments

	Cell Layout 
	21 cell hexagonal (7 NodeB, 3 sectors per Node B with wrap-around)
57 cell hexagonal (19 NodeB, 3 sectors per Node B with wrap-around)

	Inter-site distance
	500 m

	Carrier Frequency
	2000 MHz

	Carrier bandwidth
	5MHz 

	Path Loss
	L=128.1 + 37.6log10(R), R in kilometres

	Log Normal Fading


	Mean= 0

Standard Deviation: 8dB 

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0

Correlation Distance: 50m 

	Antenna pattern 
	“Combining method in 3D antenna pattern“ in Table A.2.1.1-2 [2]

	Channel Model 
	PA3, TU3, VA30

	Penetration loss
	20dB

	Maximum UE EIRP
	24dBm

	Maximum Tx Power of BS
	43dBm

	Max BS Antenna Gain
	14dBi

	Max UE Antenna Gain
	0dBi

	NodeB Noise Figure
	5 dB

	UE Noise Figure
	9 dB

	Thermal noise density
	-174dBm/Hz

	Number of HARQ processes 
	8

	NodeB Receiver
	2-Rx LMMS

	Soft Handover Parameters 
	R1a (reporting range constant) = 3dB
R1b (reporting range constant) = 6dB

	Max active set size
	3

	Power control
	10% BLER after the 1st transmission

	Target RoT 
	6dB, 12dB, 18dB for lean carrier
6dB for legacy carrier

	Traffic Model
	Bursty traffic

	UE_DTX_cycle_1 
	20 TTIs, other values are optional

	UE_DTX_cycle_2 
	160 TTIs, other values are optional

	Inactivity_Threshold_for_UE_DTX_cycle_2
	8 TTIs

	UE_DPCCH_burst_1 
	1 TTI, other values are optional

	UE_DPCCH_burst_2 
	1 TTI, other values are optional

	CPC preamble length
	2, 4  or 15 slots

	DPCCH preamble for lean carrier capable UE 
	0, 2, 4 or 15 slots


Table 2: Uplink Bursty Traffic Model
	
	Component
	Distribution
	Parameters
	PDF

	UL traffic model
	File size (S)
	Truncated Lognormal
	Mean = 0.125 Mbytes

Std. Dev. = 0.045 Mbytes

Maximum = 0.3125 Mbytes
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	Inter-burst time 
	Exponential
	Mean = 5 sec
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2.2 System Performance Evaluation Metrics
For bursty traffic, the following performance measures are used for evaluation:
· Average burst rate:
· The burst rate is defined as the ratio between the data burst size in bits and the total time the burst spent in the system.

· The total time the burst spent in the system is the time difference measured between the instant the data burst arrives and the instant when the transfer of the burst over the air interface is completed.

· The total time the burst spent in the system is equal to the sum of the transmission time over the air and the queuing delay.

· Total system throughput

· UE throughput: average, 50%, and 5%

· Average and CDF of RoT for UL
The baseline should be TDM operation with CPC. It should be emphasized that Lean and legacy operations are by nature not compatible. The main purpose of the hybrid carrier scheme is to reduce under-utilization. The gain from Lean operations is impacted in hybrid scenarios and is expected not to offer gains compared to that of a scenarios with 100% penetration of Lean carrier users. A loss can be expected in legacy UEs performance, e.g. broad​cast channels are still needed, scheduling delay is increased for high-bitrate transmissions and SI transmission delay may be increased. 
3. Conclusion
In this contribution, a summary of issues to be studied for lean carrier concept is presented and initial system level simulation assumptions and performance metrics for lean carrier are proposed. It is proposed:
Proposal 1: Discuss and decide the system simulation assumptions and performance metrics for lean carrier
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