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1. Introduction
UE specific beam forming simulation is an important part of AAS co-existence simulation. As the RAN4#70 meeting had approved the results of the cell splitting AAS simulation, so the UE specific beam forming simulation should be completed as soon as possible. Simulation scenarios and assumptions are token from [1]. The ACLR performance of UE specific beam forming is captured in this paper.
2. Simulation scenarios and Results
2.1  Simulation scenarios
The simulation scenarios of ACLR is shown below in Table 2.1-1 are applied for evaluating ACLR for AAS BS. The related simulation assumptions are in alignment with[1].
Table 2.1-1 Simulation cases for ACLR
	Case
	Aggressor
	Victim
	Simulated link
	Statistics
	Target RF requirement

	3a
	AAS E-UTRA Macro system: UE specific beam forming
	AAS E-UTRA Macro system: UE specific beam forming
	Downlink
	Throughput loss 
	ACLR

	3b
	AAS E-UTRA Macro system: UE specific beam forming
	Legacy

E-UTRA Macro system
	Downlink
	Throughput loss
	ACLR

	3c
	Legacy

E-UTRA Macro system
	AAS E-UTRA Macro system: UE specific beam forming
	Downlink
	Throughput loss 
	ACLR

	3d
	Legacy E-UTRA Macro system 
(Baseline)
	Legacy E-UTRA Macro system
	Downlink
	Throughput loss 
	ACLR


2.2 Downlink Throughput Loss 
For the following simulation, the throughput loss is the throughput reduction ratio of victim system between the coexistence scenario and single system scenario. 
According to the interference modeling of ACLR in [1], there’re 24 3rd order products of 4UEs specific beam forming. It’s too complicated to simulate. So we adopt the simplified model in [2], which using a single beam network ACLR simulations with the correlation coefficient swept between 0 and 1 to cover the user level beam forming cases.  
2.2.1 Case 3a: AAS E-UTRA Macro system: UE specific beam forming - AAS E-UTRA Macro system: UE specific beam forming 
Simulations are based on the following assumptions:

Aggressor system:

10 MHz AAS E-UTRA macro system: UE specific beam forming
Victim system:


10 MHz AAS E-UTRA macro system: UE specific beam forming
Environment:


Macro cell, urban area, uncoordinated deployment

Cell Range


750 m
Number of active UEs:   4 UEs in both system
Simulation results are presented in Table 2.2-1. Cell average and 5%-tile throughput loss results are illustrated in Figure 2.2-1.
Table 2.2-1 Case 3a simulation results
	
	Correlation: 0
	Correlation: 0.5
	Correlation: 1

	ACLR per element (dBc)
	cell average throughput loss (%)
	5% CDF throughput loss (%)
	cell average throughput loss (%)
	5% CDF throughput loss (%)
	cell average throughput loss (%)
	5% CDF throughput loss (%)

	30
	5.1872
	16.1661
	4.3926
	13.6421
	3.0824
	8.2167

	35
	2.9124
	9.2287
	2.5187
	7.8232
	1.9449
	4.556

	40
	1.9372
	5.7551
	1.7623
	4.803
	1.5264
	3.8048

	45
	1.5505
	4.0259
	1.4791
	3.8442
	1.3856
	3.3526

	50
	1.4048
	3.5756
	1.3771
	3.3778
	1.3401
	3.2555
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Figure 2.2-1 simulation results of case 3a 
2.2.2 Case 3b: AAS E-UTRA Macro system: UE specific beam forming - Legacy E-UTRA Macro system

Simulations are based on the following assumptions:
Aggressor system:

10 MHz AAS E-UTRA macro system: UE specific beam forming
Victim system:


10 MHz AAS E-UTRA with passive antenna system
Down-tilt angle:
9 degrees electrical down-tilt in victim system
Environment:


Macro cell, urban area, uncoordinated deployment

Cell Range:


750 m
Number of active UEs:   4 UEs in aggressor system and 1 UE in victim system  
Simulation results are presented in Table 2.2-2. Cell average and 5%-tile throughput loss results are illustrated in Figure 2.2-2.
Table 2.2-2 Case 3b simulation results
	 
	Correlation: 0
	Correlation: 0.5
	Correlation: 1

	ACLR per element (dBc)
	cell average throughput loss (%)
	5% CDF throughput loss (%)
	cell average throughput loss (%)
	5% CDF throughput loss (%)
	cell average throughput loss (%)
	5% CDF throughput loss (%)

	30
	9.1228
	33.7373
	7.6495
	26.1148
	5.7222
	15.6062

	35
	5.4385
	18.7649
	4.6018
	16.4504
	3.7409
	9.977

	40
	3.767
	12.1915
	3.3147
	10.8577
	2.9861
	8.1469

	45
	3.0816
	9.2927
	2.8238
	8.6203
	2.7269
	7.3415

	50
	2.8145
	7.6522
	2.6465
	7.6693
	2.6422
	7.0326
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Figure 2.2-2 simulation results of case 3b
2.2.3 Case 3c: Legacy E-UTRA Macro system - AAS E-UTRA Macro system: UE specific beam forming 
Simulations are based on the following assumptions:

Aggressor system:

10 MHz E-UTRA with passive antenna system
Victim system:


10 MHz AAS E-UTRA macro system: UE specific beam forming
Down-tilt angle:
9 degrees electrical down-tilt in aggressor system
Environment:
Macro cell, urban area, uncoordinated deployment

Cell Range


750 m
Number of active UEs:   1 UE in victim system and 4 UEs in aggressor system  
Simulation results are presented in Table 2.2-3. Cell average and 5%-tile throughput loss results are illustrated in Figure 2.2-3.
Table 2.2-3 Case 3c simulation results
	
	ACLR per element(dBc)

	
	30
	35
	40
	45
	50

	Cell average throughput loss (%)
	3.1156
	2.0361
	1.6237
	1.4826
	1.4366

	5% CDF throughput loss (%)
	10.168
	6.3235
	4.9649
	4.5224
	4.3116
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Figure 2.2-3 simulation results of case 3c
2.2.4 Case 3d(Baseline): Legacy E-UTRA Macro system - Legacy E-UTRA Macro system 
Simulations are based on the following assumptions:

Aggressor system:

10 MHz E-UTRA with passive antenna system
Victim system:


10 MHz E-UTRA with passive antenna system 
Down-tilt angle:
     9 degrees electrical down-tilt in both systems
Environment:
Macro cell, urban area, uncoordinated deployment

Cell Range


750 m
Number of active UEs:   1 UE in both systems  
Simulation results are presented in Table 2.2-4.
Table 2.2-4 Case 3d simulation results
	
	ACLR per element(dBc)

	
	30
	35
	40
	45
	50

	Cell average throughput loss (%)
	5.4787 
	3.7648 
	3.0779
	2.8370 
	2.7582 

	5% CDF throughput loss (%)
	18.0000
	11.6500 
	9.3100
	8.4600 
	8.3500


3. Conclusions
1. From all the cases above, it is shown that 45 dB ACLR is enough for UE specific BF. 

2. When UE specific BF system servers as the victim system(case 1a and case 1c), the throughput loss is much lower than the baseline. That’s because the UEs in the UE specific BF AAS system can receive a higher SINR.
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