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1. Introduction
UE specific beam forming simulation is an important part of AAS co-existence simulation together with cell-splitting. In RAN4 #70bis meeting, in order to make the parameters clearly stated and identified, a text proposal with additional information for better readability and better alignment of the assumption was approved [1].

Simulation scenarios and assumptions are based on previous contribution in [2]. The ACLR pattern in [1] were used and performance of UE specific beam forming is presented 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.
Table 2.1-1 Simulation cases for ACLR
	Case
	Aggressor
	Victim
	Simulated link
	Statistics
	Target RF requirement

	1a
	AAS E-UTRA Macro system: UE specific beam forming
	AAS E-UTRA Macro system: UE specific beam forming
	Downlink
	Throughput loss 
	ACLR

	1b
	AAS E-UTRA Macro system: UE specific beam forming
	Legacy

E-UTRA Macro system
	Downlink
	Throughput loss
	ACLR

	1c
	Legacy

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

	1d
	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. The related simulation assumptions are in alignment with[1].
The ACLR pattern is given below, and it is calculated dynamically in each sector of the aggressor system.
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2.2.1 Case 1a: 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 and Figure 2.2-1.
Table 2.2-1 Case 1a 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
	2.2434
	7.3622
	2.6887
	8.0152
	3.0329
	8.1087

	35
	1.6940
	4.8948
	1.8344
	4.9780
	1.9521
	4.9255

	40
	1.4744
	3.8807
	1.5155
	3.8162
	1.5526
	3.8551

	45
	1.3939
	3.4259
	1.4060
	3.4337
	1.4175
	3.3968

	50
	1.3664
	3.3479
	1.3701
	3.3490
	1.3737
	3.3512
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Figure 2.2-1 simulation results of case 1a 
2.2.2 Case 1b: 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 and Figure 2.2-2.
Table 2.2-2 Case 1b 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
	4.1493
	16.3868
	4.9416
	18.2488
	5.5269
	17.5506

	35
	3.2148
	10.8733
	3.4671
	10.4182
	3.6668
	10.9517

	40
	2.8173
	8.1617
	2.8894
	8.0870
	2.9504
	8.0354

	45
	2.6636
	7.3386
	2.6836
	7.3200
	2.7020
	7.3787

	50
	2.6089
	6.9087
	2.6148
	6.9220
	2.6205
	7.0953
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Figure 2.2-2 simulation results of case 1b
2.2.3 Case 1c: 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 and Figure 2.2-3.
Table 2.2-3 Case 1c 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 1c
2.2.4 Case 1d(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 1d 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. 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.
2. The results of case 1b is similar to the result of the baseline. So the ACLR pattern of UE specific BF is similar to the pattern of legacy E-UTRA system. 
3. Overall, the results reaffirm previously approved ACLR value of 45 dB as it provides the maximum ACLR requirements resulting in smallest throughput loss in all the simulated cases. 
Proposal: Capture the UE-specific beamforming results above in Appendix A.2 in TR 37.842, as given in the Annex.
4. References
[1] R4-142470, Further details on UE specific beam forming and simulation assumptions, Huawei, ZTE
[2] R4-140031, Text proposals for coexistence simulation study to AAS BS WI TR37.cde, ZTE
Annex
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A.2
Results of UE specific beamforming applications
A.2.1
Case 1a: AAS E-UTRA Macro system: UE specific beam forming- AAS E-UTRA Macro system: UE specific beam forming
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A.2.2
 Case 1b: AAS E-UTRA Macro system: UE specific beam forming - Legacy E-UTRA Macro system
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A.2.3
Case 1c: Legacy E-UTRA Macro system - AAS E-UTRA Macro system: UE specific beam forming
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A.2.4
Case 1d (Baseline): Legacy E-UTRA Macro system - Legacy E-UTRA Macro system
	
	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
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