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1 Introduction
In RAN4 #52bis meeting, we proposed necessary modifications for LTE-A coexistence simulation assumptions due to new frequency bands and scenarios that were introduced [1]. As LTE-A CA scenario #1 is regarded as one of prioritized scenarios, we evaluated ACIR requirement for CA scenario #1 in Macro-to-Macro scenarios in this contribution.   

2 Deployment Modelling
2.1 Frequency Band
Based on [2], a 10MHz bandwidth LTE system is located at the adjacent band of the LTE-A system. Meanwhile, the adjacent bands of two operators are both in uplink and in downlink. So the adjacent channel interference was generated by UEs controlled by the other operator in the first case and eNBs belonging to the other operator in the second one.

Table 1 Carrier Aggregation Scenario #1 at 3.5GHz band

	Scenario No.
	Transmission BWs of LTE-A carriers
	No. of LTE-A component carriers
	Bands for LTE-A carriers
	Duplex modes

	1
	UL: 40 MHz

DL: 80 MHz
	UL: Contiguous 2x20 MHz CCs

DL: Contiguous 4x20 MHz CCs
	3.5 GHz band
	FDD


2.2 Network Layout

For Macro (LTE) -to- Macro (LTE-A), both LTE system and LTE-A system could reuse the network layout described in [2]. For Macro deployment, three sectors per cell with a 19-cell hexagonal grid are employed and eNBs are placed on the centre of the cell with ISD of 750 meters; the cell radius is then equal to 250 meters. The worst case shift (non-coordinated location) between the sites of two operators is considered. Simulation assumptions in details could be found in Annex. A .

2.3 Uplink Power Control

The fractional power control described in report [2] shall be used for the initial uplink coexistence simulations. Parameter set 1 will be applied in the simulation.
Table 2 Power control algorithm parameter
	Parameter set
	Gamma
	PLx-ile

	
	
	40MHz bandwidth
	20 MHz bandwidth
	15 MHz bandwidth
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	106
	109
	110
	112
	115


2.4 ACIR
 Uplink and downlink ACIR models discussed in [4] would be applied.
3 Simulation Results

For Macro-to-Macro scenario, a 10MHz bandwidth LTE system is considered as "victim", located at the adjacent band of the LTE-A "aggressor" system. Both downlink and uplink coexistence has been evaluated. Meanwhile for downlink coexistence, LTE-A eNB total Tx Power is 55dBm for 80MHz bandwidth (46dBm for each CC). 
3.1 Downlink 80MHz LTE-A interferer ->10MHz LTE victim
Aggressor system:

80 MHz LTE-A
Victim system:


10 MHz LTE
Environment:


Macro Cell, Urban Area, uncoordinated deployment

Simulation results for average LTE downlink throughput loss are presented in table 3 and fig 1. Simulation results for LTE 5% CDF throughput loss are presented fig 2.
Table 3 LTE system downlink throughput loss
	ACIR(dB)
	Average (%)
	5％ CDF (%)

	15
	9.022
	63.277

	20
	4.581
	43.962

	25
	2.185
	24.980

	30
	0.919
	10.431

	35
	0.274
	2.972


Fig 1 LTE system downlink average throughput loss (%)
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Fig 2 LTE system downlink 5% CDF throughout loss (%)
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3.2 Uplink 40MHz LTE-A interferer ->10MHz LTE victim

Aggressor system:

40 MHz LTE-A
Victim system:


10 MHz LTE
Environment:


Macro Cell, Urban Area, uncoordinated deployment

Simulation results for average LTE uplink throughput loss are presented in table 4 and fig 3. Simulation results for LTE 5% CDF throughput loss are presented fig 4.
Table 4 LTE system uplink throughput loss
	ACIR(dB)
	Average (%)
	5％ CDF (%)

	20
	7.264
	53.589

	25
	4.254
	35.923

	30
	2.524
	22.029

	35
	1.537
	9.207

	40
	0.986
	3.312


Fig 3 LTE system uplink average throughput loss (%)
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Fig 4 LTE system uplink 5% CDF throughput loss (%)
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4 Conclusion
In this contribution, we present initial simulation results for CA scenario #1 and results indicate that for Macro-to-Macro scenario, LTE-A performs as the aggressor and LTE as the victim. The required ACIR for throughput loss < 5% is shown in Table 5. For uplink and downlink coexistence, the throughput degradation is acceptable.
 Table 5 Required ACIR for Macro-to-Macro scenario
	Victim System
	Aggressor System
	Required ACIR (Average thrup. Loss＜5%) (dB)
	Required ACIR (5% CDF thrup. Loss＜5%) (dB)

	LTE UL
	LTE-A UL
	25
	40

	LTE DL
	LTE-A DL
	20
	35
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Annex. A: Macro system assumptions
The parameters are based on 3GPP TR [36.942]
	Parameters
	Assumptions

	Cellular layout
	Hexagonal grid, 19 cell sites, with BTS in the corner of the cell, 65-degree sectored beam. 

	Wrap around 
	Employed

	Inter-site distance
	750 m

	Traffic model
	Full buffer

	UE distribution
	UEs dropped with uniform density within the macro coverage area,
Indoor UEs ratio is a parameter depending on the simulation scenario.

	Path loss model
	L = 128.1 + 37.6 log10 ( R ) + 21log10(Freq./2.0),

R in kilometers, Freq in GHz

	Lognormal shadowing
	Log Normal Fading with 4 dB standard deviation

	LTE BS Antenna gain after cable loss
	15 dBi

	UE Antenna gain
	0 dBi

	White noise power density
	-174 dBm/Hz

	BS noise figure
	5 dB

	UE noise figure
	7 dB

	Maximum BS TX power
	46dBm for 10MHz bandwidth;

49dBm or 55dBm for 80MHz bandwidth;

	Maximum UE TX power
	23dBm

	MCL
	70 dB

	Scheduling algorithm
	 Round Robin

	Uplink Power Control
	PC set 1 in TR[36.942]























