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1. Introduction

This contribution provided the updated simulation results for the coexistence scenarios given in [1]. The results include uplink throughput loss and downlink in-band blocking.  
2. Simulation and Discussion

2.1  Simulation scenarios
The simulation cases from [1] are based on AAS BS using vertical / horizontal cell splitting applications.
The E-UTRA Macro to E-UTRA Macro coexistence scenario is identified for the purpose of studying the spatial characteristics of an AAS BS. Simulation cases as shown in Table 2.1-1 and Table 2.1-2 are applied for evaluating in-band blocking and ACLR for AAS BS.
Table 2.1-1 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


Table 2.1-2 Simulation cases for in-band blocking
	Case 
	Aggressor 
	Victim 
	Simulated link 
	Statistics
	Target RF requirement

	2a 
	Legacy E-UTRA Macro system: no cell splitting interfere 
	Multi-column AAS E-UTRA Macro system
	Uplink 
	Interferer levels at victim BS
	In-band blocking

	2b(Baseline) 
	Legacy

E-UTRA Macro system
	Legacy

E-UTRA Macro system
	Uplink 
	Interferer levels at victim BS 
	In-band blocking


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.

2.2.1 Case 1a_1: AAS E-UTRA Macro system: Horizontal cell splitting interfere- Legacy E-UTRA Macro system: no cell splitting 

Simulations are based on the following assumptions:

Aggressor system:

10 MHz AAS E-UTRA macro system: horizontal cell splitting
Victim system:


10 MHz E-UTRA with passive antenna system
Down-tilt angle:
9 degrees electrical down-tilt in both systems
Scan angle:            ±25 degrees in aggressor system
Environment:


Macro cell, urban area, uncoordinated deployment

Cell Range


750 m

Simulation results are presented in Table 2.2-1.
Table 2.2-1 Case 1a_1 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
	4.3550
	16.8800
	5.0571
	20.4700
	5.4558
	21.2900

	35
	3.5017
	12.2300
	3.7454
	13.2400
	3.8922
	14.3800

	40
	3.1358
	10.5500
	3.2361
	11.3100
	3.2860
	12.0500

	45
	2.9904
	9.6900
	3.0574
	10.5200
	3.0764
	11.1100

	50
	2.9369
	9.3000
	2.9981
	10.2900
	3.0081
	10.8500


2.2.2 Case 1a_2: AAS E-UTRA Macro system: Vertical cell splitting interfere- Legacy AAS E-UTRA Macro system: no cell splitting 
Simulations are based on the following assumptions:
Aggressor system:

10 MHz AAS E-UTRA macro system: horizontal cell splitting
Victim system:


10 MHz AAS E-UTRA macro system: horizontal cell splitting
Down-tilt angle:
15 and 9 degrees electrical down-tilt in aggressor and 9 degrees in victim system
Environment:


Macro cell, urban area, uncoordinated deployment

Cell Range


750 m

Simulation results are presented in Table 2.2-2.
Table 2.2-2 Case 1a_2 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
	3.9003
	16.4800
	4.6685
	19.9700
	5.1180
	19.1700

	35
	3.1534
	12.6100
	3.4608
	13.5500
	3.6045
	12.8400

	40
	2.8714
	11.3100
	2.9906
	11.6200
	3.0183
	10.4200

	45
	2.7706
	10.8200
	2.8218
	11.0900
	2.8105
	9.5600

	50
	2.7357
	10.7200
	2.7641
	10.9100
	2.7395
	9.2600


2.2.3 Case 1b_1: AAS E-UTRA Macro system : Horizontal cell splitting interfere- AAS E-UTRA Macro system : Horizontal cell splitting 
Simulations are based on the following assumptions:

Aggressor system:

10 MHz AAS E-UTRA macro system: vertical cell splitting
Victim system:


10 MHz E-UTRA with passive antenna system
Down-tilt angle:
9 degrees electrical down-tilt in both systems
Scan angle:            ±25 degrees in both systems
Environment:


Macro cell, urban area, uncoordinated deployment

Cell Range


750 m

Simulation results are presented in Table 2.2-3.
Table 2.2-3 Case 1b_1 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
	3.7098 
	16.3800 
	4.1618 
	19.8400 
	4.5473 
	22.3500 

	35
	2.9060 
	13.1500 
	2.9934 
	13.2900 
	3.1805 
	15.0000 

	40
	2.5693 
	11.8500 
	2.5419 
	11.1700 
	2.6464 
	11.9700 

	45
	2.4394 
	11.3900 
	2.3839 
	10.4200 
	2.4621 
	10.8900 

	50
	2.3932 
	11.1400 
	2.3320 
	10.2000 
	2.4015 
	10.5300 


2.2.4 Case 1b_2: AAS E-UTRA Macro system: Vertical cell splitting interfere- AAS E-UTRA Macro system: Vertical cell splitting

Simulations are based on the following assumptions:
Aggressor system:

10 MHz AAS E-UTRA macro system: vertical cell splitting
Victim system:


10 MHz AAS E-UTRA macro system: vertical cell splitting
Down-tilt angle:
15 and 9 degrees electrical down-tilt in both systems
Environment:


Macro cell, urban area, uncoordinated deployment

Cell Range


750 m

Simulation results are presented in Table 2.2-4.
Table 2.2-4 Case 1b_2 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
	2.7293
	13.7800
	3.1626
	15.9200
	3.5381
	16.9400

	35
	2.2060
	10.1800
	2.3578
	11.2000
	2.5046
	11.9000

	40
	2.0052
	9.1600
	2.0423
	9.1200
	2.1001
	10.0900

	45
	1.9310
	8.5100
	1.9276
	8.6300
	1.9530
	9.3500

	50
	1.9048
	8.3000
	1.8881
	8.3700
	1.9026
	9.0700


2.2.5 Case 1c(Baseline): Legacy E-UTRA Macro system interfere- Legacy E-UTRA Macro system

Simulations are based on the following assumptions:
Aggressor system:

Legacy E-UTRA macro system
Victim system:


Legacy E-UTRA macro system

Down-tilt angle:        9 degrees electrical down-tilt in both systems
Environment:


Macro cell, urban area, uncoordinated deployment

Cell Range


750 m

Simulation results are presented in Table 2.2-5.
Table 2.2-5 Case 1c 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


Observations：
1. The coexistence is insensitive to the correlation level after ACLR per element reaching 45dBc. As we can see from all the results above, the performance of 45 and 50 dBc ACLR per element are almost the same. That’s because the main factor affecting the performance are UE’s ACS, when the BS’s ACLR per element exceeds 45 dBc.

2. 45 dBc ACLR per element can nearly meet the requirements. 
2.3  Uplink in-band blocking
2.3.1 Case 2a: Legacy E-UTRA Macro system: no cell splitting interfere- Multi-column AAS 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 AAS E-UTRA macro system: horizontal cell splitting
Down-tilt angle:
9 degrees electrical down-tilt in aggressor and victim system
Scan angle:            ±25 degrees in victim system
Environment:


Macro cell, urban area, uncoordinated deployment

Cell Range


750 m

The blocking level measured at the antenna connector of AAS single radiation element from UEs within the adjacent legacy system is presented in Table 2.3-1.

Table 2.3-1 Case 2a simulation results
	
	PC1
	PC2

	99.99% CDF in-band blocking (dBm)
	-44.36
	-48.24


2.3.2 Case 2b: Legacy E-UTRA Macro system: no cell splitting interfere- Legacy E-UTRA Macro system: no cell splitting

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 aggressor and victim system
Environment:


Macro cell, urban area, uncoordinated deployment

Cell Range


750 m

The blocking level measured at the antenna connector of legacy BS from UEs within adjacent legacy system is presented in table 2.3-2.

Table 2.3-2 Case 2b simulation results
	
	PC1
	PC2

	99.99% CDF in-band blocking (dBm)
	-45.91
	-55.68


 Observations：
1. It shows that the blocking value of the AAS are almost the same with Legacy LTE under PC1, but 7 dB higher than Legacy LTE under PC2.
3. Conclusion 
1. 45 dBc ACLR per element is appropriate, and there is no need to improve the ACLR to 50 dBc.

2. The blocking value of the AAS are almost the same with Legacy LTE under PC1, but 7 dB higher than Legacy LTE under PC2.
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