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1 Introduction

In this contribution, we provide preliminary simulation results for AAS ACLR evaluations based on proposed simulation cases and assumptions for AAS coexistence study in [1].
2 Discussion
2.1 Simulation cases
System simulations were performed to evaluate the downlink average and 5%CDF throughput loss of the victim system while coexisting with the adjacent system by varying ACLR value at the antenna connector. 

Simulation cases are listed in Table1. Detailed simulation assumptions are provided in [1].

In cases 1a_1 and 1a_2, AAS (aggressor) to Legacy (victim) performances were evaluated. In cases 1b_1 and 1b_2, AAS (aggressor) to AAS (victim) performances were evaluated. Case 1c, Legacy (aggressor) to Legacy (victim) was also evaluated as the baseline case.
Table 1 Simulation cases for ACLR
	Case
	Aggressor
	Victim
	Simulated link
	Statistics
	Target RF requirement

	1a_1
	AAS E-UTRA  Macro system: Horizontal cell splitting;
	Legacy E-UTRA Macro system: no cell splitting;
	Downlink
	Throughput loss;
	ACLR

	1a_2
	AAS E-UTRA Macro system : Vertical cell splitting;
	Legacy E-UTRA Macro system: no cell splitting;
	Downlink
	Throughput loss; 
	ACLR

	1b_1
	AAS E-UTRA Macro system: Horizontal cell splitting;
	AAS E-UTRA Macro system: Horizontal cell splitting;
	Downlink
	Throughput loss; 
	ACLR

	1b_2
	AAS E-UTRA Macro system : Vertical cell splitting;
	AAS E-UTRA Macro system: Vertical cell splitting;
	Downlink
	Throughput loss; 
	ACLR

	1c
(Baseline)
	Legacy

E-UTRA Macro system
	Legacy

E-UTRA Macro system
	Downlink
	Throughput loss; 
	ACLR


2.2 Case 1a_1: Downlink E-UTRA AAS (Horizontal cell splitting) aggressor - legacy system victim
Simulations are based on the following assumptions:

Aggressor system:
10 MHz E-UTRA with AAS applying horizontal cell splitting of ±25degrees 
Victim system:
10 MHz E-UTRA with passive antenna system

Down-tilt angle:
9 degrees down-tilt in aggressor and victim system
Correlation level:
0, 0.2, 0.4, 0.6, 0.8. 1.0
Environment:
Macro Cell, Urban Area, uncoordinated deployment
Cell Range

750 m 
Table 2: Case 1a_1 simulation results summary (Electrical down-tilt)

	
	Correlation: 0
	Correlation: 0.2
	Correlation: 0.4
	Correlation: 0.6
	Correlation: 0.8
	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 (%)
	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
	5.4894 
	23.0836 
	5.6723 
	23.0025 
	5.7969 
	22.7394 
	5.8575 
	21.8510 
	5.8292 
	20.6653 
	5.8037 
	17.0442 

	35
	4.1380 
	14.3611 
	4.1613 
	14.1689 
	4.1659 
	13.6376 
	4.1459 
	13.1731 
	4.0862 
	12.5787 
	3.9978 
	10.5890 

	40
	3.4782 
	10.2963 
	3.4631 
	10.1449 
	3.4409 
	9.8761 
	3.4089 
	9.6307 
	3.3594 
	9.2793 
	3.2690 
	8.1877 

	45
	3.1689 
	8.6999 
	3.1535 
	8.5923 
	3.1348 
	8.3892 
	3.1119 
	8.1979 
	3.0807 
	8.0212 
	3.0134 
	7.4529 

	50
	3.0278 
	7.8210 
	3.0178 
	7.8009 
	3.0063 
	7.7000 
	2.9925 
	7.5802 
	2.9737 
	7.5347 
	2.9294 
	7.1938 
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Figure 1 Case 1a_1: Cell average and 5% CDF throughput loss
2.3 Case 1a_2: Downlink E-UTRA AAS(Vertical cell splitting) aggressor - legacy system victim
Simulations are based on the following assumptions:

Aggressor system:
10 MHz E-UTRA with AAS applying vertical cell splitting 
Victim system:
10 MHz E-UTRA with passive antenna system

Down-tilt angle:
9 degrees electrical down-tilt in victim system;
Cell partitioning with 9/15 degrees in aggressor system
Correlation level:
0, 0.2, 0.4, 0.6, 0.8. 1.0
Environment:
Macro Cell, Urban Area, uncoordinated deployment
Cell Range

750 m 
Table 3: Case 1a_2 simulation results summary (Electrical down-tilt)

	
	Correlation: 0
	Correlation: 0.2
	Correlation: 0.4
	Correlation: 0.6
	Correlation: 0.8
	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 (%)
	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
	4.6338 
	19.7024 
	4.9434 
	20.7023 
	5.2310 
	21.5989 
	5.4970 
	22.1357 
	5.7378 
	22.5070 
	5.93246
	22.5264

	35
	3.6539 
	13.5851 
	3.7640 
	14.0116 
	3.8676 
	14.4186 
	3.9635 
	14.7373 
	4.0503 
	14.7189 
	 4.1202
	14.6946

	40
	3.2429 
	10.9351 
	3.2774 
	11.0352 
	3.3101 
	11.0843 
	3.3404 
	11.2464 
	3.3680 
	11.2126 
	3.39141
	11.1882

	45
	3.0791 
	9.9230 
	3.0894 
	9.9536 
	3.0993 
	9.9191 
	3.1085 
	10.0042 
	3.1171 
	10.0306 
	 3.1248
	9.87351

	50
	3.0184 
	9.4368 
	3.0214 
	9.4430 
	3.0244 
	9.3958 
	3.0273 
	9.4426 
	3.0300 
	9.4237 
	3.03258
	9.39352
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Figure 2 Case 1a_2: Cell average and 5% CDF throughput loss
2.4 Case 1b_1: Downlink E-UTRA AAS (Horizontal cell splitting) aggressor - E-UTRA AAS (Horizontal splitting) victim 
Simulations are based on the following assumptions:

Aggressor system:
10 MHz E-UTRA with AAS applying horizontal cell splitting of ±25degrees 
Victim system:
10 MHz E-UTRA with AAS applying horizontal cell splitting of ±25degrees
Down-tilt angle:
9 degrees down-tilt in aggressor and victim system
Correlation level:
0, 0.2, 0.4, 0.6, 0.8. 1.0
Environment:
Macro Cell, Urban Area, uncoordinated deployment
Cell Range

750 m 
Table 4: Case 1b_1 simulation results summary (Electrical down-tilt)

	
	Correlation: 0
	Correlation: 0.2
	Correlation: 0.4
	Correlation: 0.6
	Correlation: 0.8
	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 (%)
	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
	4.5335 
	17.1553 
	4.6889 
	17.9560 
	4.7891 
	18.5626 
	4.8306 
	18.8251 
	4.7900 
	18.5052 
	4.4463 
	17.0442 

	35
	3.2893 
	11.4894 
	3.3062 
	11.5520 
	3.3069 
	11.5203 
	3.2852 
	11.4169 
	3.2290 
	11.3239 
	3.0175 
	10.5890 

	40
	2.6896 
	8.7793 
	2.6756 
	8.7687 
	2.6550 
	8.7206 
	2.6258 
	8.4021 
	2.5813 
	8.3360 
	2.4554 
	8.1877 

	45
	2.4124 
	7.6068 
	2.3987 
	7.6256 
	2.3824 
	7.5919 
	2.3622 
	7.3904 
	2.3348 
	7.3516 
	2.2602 
	7.4529 

	50
	2.2875 
	7.1111 
	2.2787 
	7.1192 
	2.2688 
	7.0779 
	2.2567 
	7.0436 
	2.2405 
	6.9941 
	2.1960 
	7.1938 
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Figure 3 Case 1b_1: Cell average and 5% CDF throughput loss
2.5 Case 1b_2: Downlink E-UTRA AAS (Vertical cell splitting) aggressor - E-UTRA AAS (Vertical cell splitting) victim 
Simulations are based on the following assumptions:

Aggressor system:
10 MHz E-UTRA with AAS applying vertical cell splitting
Victim system:
10 MHz E-UTRA with AAS applying vertical cell splitting
Down-tilt angle:
Cell partitioning with 9/15 degrees in aggressor and victim system
Correlation level:
0, 0.2, 0.4, 0.6, 0.8. 1.0
Environment:
Macro Cell, Urban Area, uncoordinated deployment
Cell Range

750 m 
Table 5: Case 1b_2 simulation results summary (Electrical down-tilt)

	
	Correlation: 0
	Correlation: 0.2
	Correlation: 0.4
	Correlation: 0.6
	Correlation: 0.8
	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 (%)
	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
	2.2940 
	19.9171 
	2.4572 
	20.7404 
	2.6094 
	21.6818 
	2.7503 
	22.3118 
	2.8777 
	22.4509 
	2.9125 
	21.2943 

	35
	1.7671 
	13.9532 
	1.8238 
	14.1801 
	1.8769 
	14.4470 
	1.9262 
	14.8131 
	1.9705 
	14.9083 
	1.9768 
	14.0930 

	40
	1.5474 
	11.4966 
	1.5651 
	11.5124 
	1.5818 
	11.5574 
	1.5973 
	11.6390 
	1.6115 
	11.6416 
	1.6048 
	11.2741 

	45
	1.4610 
	10.4611 
	1.4661 
	10.4944 
	1.4711 
	10.4989 
	1.4758 
	10.4489 
	1.4801 
	10.4364 
	1.4752 
	10.0653 

	50
	1.4292 
	9.8818 
	1.4307 
	9.9100 
	1.4322 
	9.8812 
	1.4335 
	9.8841 
	1.4350 
	9.8659 
	1.4329 
	9.6416 
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Figure 4 Case 1b_2: Cell average and 5% CDF throughput loss
2.6 Observation
Simulation results show that,
1) Simulation results in case 1a_1 through case 1b_2 show that different correlation levels have little impact on the throughput loss. It is because UE ACS is dominant. It is consistent with the results of the SI study [2].
2) For vertical cell splitting cases, the 5% CDF throughput loss is higher than the baseline. This is due to the inner cell will cause higher interference to the UEs which are nearby the aggressor AAS.
3) Simulation results in case 1b_1 and case 1b_2 show that cell splitting in victim cell will decrease the average throughput loss compared with the legacy BS.
3 Conclusion
In this contribution, we provided initial simulation results based on the cases and assumptions for AAS coexistence study discussed at RAN4 #67 at Fukuoka.
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