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1 Introduction
In previous RAN4 meeting, several companies have provided general overviews on which requirements could be affected for introducing MR BS class for E-UTRA and MSR BS [1~4]. Based on the analysis, some requirements, especially the receiver characteristics could be affected and need new definitions. However, it could be premature to reuse existing work related to BS classes for E-UTRA MR BS due to different system types. Thus it is proposed to perform new system simulation to determine E-UTRA MR BS requirements. 
In this contribution, we provide simulation assumptions for LTE Micro BS in order to initiate the coexistence study.
2 Discussion
2.1 Methodology

The same methodology as used in TR36.942 [5] for LTE coexistence study, i.e., Monte-Carlo Static simulation will be used. 
For E-UTRA MR BS receiver reference sensitivity, it is evaluated as follow:

1)  A number of Monte Carlo simulations are required to determine the impact of different Micro reference sensitivity levels versus UL throughput/capacity loss in both Micro and Macro cells where Micro and Macro cells are deployed at adjacent frequencies. 

2) Meanwhile simulations are necessary to calculate the power level at the Micro BS receivers. The power received at Micro BS is from the signals transmitted from the UEs connected to Macro BS or Micro BS where Micro and Macro cells are deployed at adjacent frequencies.
Therefore Table 1 summarizes the simulation scenarios for LTE Micro BS coexistence studies. 
Table 1 Simulation scenarios for LTE Micro BS coexistence studies
	Simulation Case
	Simulation frequency
	Environment

	#1
	2000MHz
	Macro(E-UTRA,10MHz) - Micro(E-UTRA,10MHz)

	#2
	2000MHz
	Micro(E-UTRA,10MHz )-Micro(E-UTRA,10MHz)

	#3
	2000MHz
	Macro(UTRA,5MHz) - Micro(E-UTRA,5MHz)

	#4
	2000MHz
	Micro(UTRA,5MHz) - Micro(E-UTRA,5MHz)


2.2  Cell layout
2.2.1 Micro scenario
Microcell deployment is a Manhattan deployment scenario, shown in Figure 1. As already mentioned in TR 25.942, this deployment scenario is not a very intelligent network planning and might be rarely applied in real-life deployment scenario, however, it can ensure that sufficient amount of inter cell interference is generated with reasonable low number of micro cell base stations.
The parameters of the micro cells are the following:

-
block size = 75 m;

-
road width = 15 m;

-
intersite distance between line of sight = 180 m.
A given number of UE is randomly distributed over the street-net in a typical Manhattan-grid layout.
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Figure 1 Manhattan deployment scenario for Micro cell
2.2.2 Macro to Micro Multi-operator scenario
Macro to Micro network layout is referred to TR25.942 [6]. The difference is that in TR25.942 UTRA Macro BS is placed in the middle of the cell with omni-directional antennas, shown in Figure 2. However, for E-UTRA Macro BS, 3 sectors per site with directional antennas are always assumed, as shown in Figure 3. The geographic offset between the Micro cell layout and Macro cell layout is 0 m. 
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Figure 2 UTRA Macro to E-UTRA Micro multi-operator scenario (Zoomed example)
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Figure 3 E-UTRA Macro to E-UTRA Micro multi-operator scenario (Zoomed example)
2.2.3 Micro to Micro Multi-operator scenario

The Micro to Micro multi-operator scenario is described in TR 25.942 Section 5.2.4. Two Micro networks are placed in the same area with maximal geographic offset between them as the worst case. The same scenario could be applied in E-UTRA Micro BS coexistence study.
[image: image4.emf]
Figure 4 Micro-Micro layout (Cited from TR25.942)
2.3 Propagation conditions and channel model
The corresponding Path-loss models for different deployment scenarios are proposed as follow:
	Micro scenario

	Pathloss model(Micro BS<->UE, TR25.942) 
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Macro path loss = 24 + 45 log (d+20)

Pathloss_micro = min (Manhattan pathloss, macro path loss) + LogF

	Shadowfading
	10dB

	MCL (Micro BS<->UE)
	53dB

	Macro Scenario

	Pathloss (Macro BS<->UE, TR25.942/TR36.942) 
	L= 40(1-4x10-3Dhb) Log10(R) -18Log10(Dhb) + 21*Log10(f) + 80 dB.

If assuming Dhb is 15m and f is 2000MHz,

L = 128.1 + 37.6 Log10(R)

	Shadowfading
	10dB

	MCL (Macro BS<->UE)
	70dB 


2.4 BS and UE model
For initial coexistence study, Micro BS output power is assumed to be 38dBm.
For LTE Micro BS noise figure, it will be assumed to a variable in the uplink coexistence simulation as described in Section 2.1 and the value will be determined through simulation.
Table 2 BS and UE model in different deployment scenarios
	Macro BS

	Antenna pattern (Horizon)
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 is the 3dB beam width which corresponds to 65 degrees, and 
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	Antenna Gain
	15dBi

	Output power
	46dBm for LTE BS;
43dBm for UTRA BS

	Noise figure
	5dB

	Micro BS

	Antenna pattern (Horizon)
	Omni-directional

	Antenna Gain
	11dBi (TR25.942)

	Output power
	[38]dBm

	LTE UE

	Output power
	23 dBm

	Noise figure
	9dB

	UTRA UE

	Output power
	21dBm(Speech); 33dBm(Data)

	Noise figure
	9dB


2.5 Scheduler and Traffic model
Round robin scheduler and full buffer traffic would be sufficient for initial coexistence study.
2.6 Power control modelling
For E-UTRA system, no power control in downlink, fixed power per frequency resource block is assumed.
The fractional power control described in [1] shall be used for the initial uplink coexistence simulations. 
Table 3 E-UTRA system Uplink power control
	Parameter Set
	Gamma
	PLx-ile

	Set 1
	1
	112

	Set 2
	0.8
	129


For UTRA system, fast inner loop power control is applied for both uplink and downlink. The related parameters are listed in Table 4.
Table 4 UTRA system power control
	maximum power for each DL traffic channel
	Macro-cellular environment: 30 dBm

	
	Micro-cellular environment: 20 dBm

	Downlink SINR calculation
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macrocells: 0,4;

microcells: 0,06

	Downlink Eb/N0 target
	macro-cellular environment: speech 7,9 dB, data 2,5 dB with DL TX or RX diversity, 4,5 dB without diversity

	
	micro-cellular environment: speech 6,1 dB, data 1,9 dB with DL TX or RX diversity

	Uplink SINR calculation
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b = 0

	Uplink Eb/N0 target
	macro-cellular environment: speech 6,1 dB, data 3,1 dB

	
	micro-cellular environment: speech 3,3 dB, data 2,4 dB


2.7  ACIR model

For downlink a common ACIR for all frequency resource blocks to calculate inter-system shall be used. For uplink it is assumed that the ACIR is dominated by the UE ACLR. The ACLR model is described in table 5.
Table 5 UL ACIR model for 10MHz LTE aggressor and 10MHz LTE victim
	E-UTRA


	Number of RBs per UE


	Bandwidth (BAggressor)


	ACLR dB/ BAggressor

	
	
	
	Adjacent to edge of victim RBs
	Non Adjacent to edge of victim RBs

	10 MHz
	16 RB
	16 RB 
	30 + X (less than 16 RBs away)
	43 + X (more than 16 RBs away)

	X serves as the step size for simulations, X = … -10, -5, 0, 5, 10… dB


3 Conclusion
In this contribution, we provide simulation assumptions for E-UTRA Micro BS co-existence study.
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