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1.
Introduction
During RAN4#63, a way forward and set of simulation assumptions was agreed upon for progressing the study of the definition of transmitter requirements and their impact on E-UTRA co-existence [1]. The Way Forward proposal is to examine the ACLR co-existence impact of a single column AAS system that implements active downtilt under 3 scenarios as defined below taken from [1]:







Table 1: Simulation cases for ACLR
	Case
	Aggressor
	Victim
	Simulated link
	Statistics

	1-a
	AAS E-UTRA Macro system 
	Legacy E-UTRA
Macro system
	Downlink
	Throughput loss

	1-b
	AAS E-UTRA
Macro system
	AAS E-UTRA Macro system
	Downlink
	Throughput loss

	1-c(Baseline)
	Legacy E-UTRA

Macro system
	Legacy E-UTRA Macro system
	Downlink
	Throughput loss


This contribution analyzes scenario 1-c, namely the impact on the ACLR of the legacy victim network downlink in the presence of antenna downtilt in both the victim and aggressor networks.
2. Simulation Scenarios and Assumptions
The ACLR of the victim network has been simulated by employing the agreed upon E-UTRA co-existence methodology as defined in TR36.942 [2].  In place of the azimuth antenna pattern assumptions of [2], the azimuth, vertical and composite antenna pattern for both the victim and aggressor basestations were defined based on the definition in Table A.2.1.1-2 ofTR36.814 [3], which has been reproduced below for reference. The impacts of the downtilt of the antenna system on the legacy co-existence ACLR performance was analyzed by varying the antenna downtilt 
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between values of 0, 10 and 20 degrees. For calculating the total DL ACIR, it has been assumed that the UE ACS has a value of 33 dB.
Table 2: Antenna pattern definitions (borrowed from Table A.2.1.1-2 of [3] )
	Parameter
	Assumption

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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 = 70 degrees,  Am = 25 dB 

	Antenna pattern (vertical)

(For 3-sector cell sites with fixed antenna patterns)
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 = 10,  SLAv = 20 dB

The parameter 
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is the electrical antenna downtilt. The value for this parameter, as well as for a potential additional mechanical tilt, is not specified here, but may be set to fit other RRM techniques used. 

	Combining method in 3D antenna pattern
	
[image: image7.wmf](

)

(

)

(

)

[

]

{

}

m

V

H

A

A

A

A

,

min

,

q

j

q

j

+

-

-

=




3
Legacy AAS Simulation Results
Figures 1 to 15 below provide the ACIR for values of victim basestation antenna downtilt of 0, 10 and 20 degrees in combination with aggressor basestation antenna downtilt values of 0, 10, and 20 degrees. The average and 5%-tile throughput loss as a function of ACIR are plotted for macro cell networks with ISDs of 500 m (Figure 1 to 5), 750m (Figures 6 to 10) and 1732 m Figures 11 to 15). 
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Figure 1: Case 1-c legacy ACIR with 0 degree downtilt for both victim and aggressor networks; ISD = 500m
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Figure 2: Case 1-c legacy ACIR with 10 degree downtilt for both victim and aggressor networks; ISD = 500m
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Figure 3: Case 1-c legacy ACIR with 20 degree downtilt for both victim and aggressor networks; ISD = 500m
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Figure 4: Case 1-c legacy ACIR with 0 degree downtilt for the victim network and a 10 degree downtilt for the aggressor network; ISD = 500m
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Figure 5: Case 1-c legacy ACIR with 0 degree downtilt for the victim network and a 20 degree downtilt for the aggressor network; ISD = 500m
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Figure 6: Case 1-c legacy ACIR with 0 degree downtilt for both victim and aggressor networks; ISD = 750m
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Figure 7: Case 1-c legacy ACIR with a 10 degree downtilt for both victim and aggressor networks; ISD = 750m
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Figure 8: Case 1-c legacy ACIR with a 20 degree downtilt for both victim and aggressor networks; ISD = 750m
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Figure 9: Case 1-c legacy ACIR with 0 degree downtilt for the victim network and a 10 degree downtilt for the aggressor network; ISD = 750m
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Figure 10: Case 1-c legacy ACIR with 0 degree downtilt for the victim network and a 20 degree downtilt for the aggressor network; ISD = 750m
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Figure 11: Case 1-c legacy ACIR with 0 degree downtilt for both victim and aggressor networks; ISD = 1732m
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Figure 12: Case 1-c legacy ACIR with 10 degree downtilt for both victim and aggressor networks; ISD = 1732m
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Figure 13: Case 1-c legacy ACIR with 20 degree downtilt for both victim and aggressor networks; ISD = 1732m
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Figure 14: Case 1-c legacy ACIR with 0 degree downtilt for the victim network and a 10 degree downtilt for the aggressor  network; ISD = 1732m.
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Figure 15: Case 1-c legacy ACIR with 0 degree downtilt for the victim network and a 20 degree downtilt for the aggressor network; ISD = 1732m
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Discussion and Conclusions
Based on the throughput curves of Figures 1 to 15 above, Table 3 below summarizes the throughput loss for an ACIR value of 33 dB. This value was chosen given that the DL ACIR will be dominated by the fixed value 33 dB for the UE ACS. From Table 3 it can be seen that the use of antenna downtilt in legacy networks has little impact on the co-existence performance except when an antenna downtilt of 20 degrees is employed at both the victim and aggressor networks. In this scenario, the 5%-tile throughput can be significantly degraded. Similar trends are exhibited when the ISD is chosen to be 750m and 1732 m, in which the 5%-tile throughputs can be significantly impacted by higher downtilts in the aggressor network, This can be explained by cell edge UEs in the victim network being more severely impacted by aggressor basestations with higher antenna downtilts, since the E-UTRA co-existence methodology of [2] requires that the aggressor basestations to be placed at the cell edge of the victim networks.
Table 3: Summary of throughput loss for an ACIR of 33 dB.
	Scenario
	Average throughput loss [%] for an ACIR of 33 dB
	5%-tile throughput loss [%] for an ACIR of 33 dB

	ISD [m]
	Victim tilt [degrees]
	Aggressor tilt [degrees]
	
	

	500
	0
	0
	<  2
	< 2

	500
	10
	10
	<  2
	< 2

	500
	20
	20
	2
	> 20

	500
	0
	10
	< 2
	2

	500
	0
	20
	2
	2.5

	750
	0
	0
	<  2
	< 2

	750
	10
	10
	2
	4

	750
	20
	20
	2.7
	> 30

	750
	0
	10
	2
	3.4

	750
	0
	20
	< 2
	3.3

	1732
	0
	0
	< 2
	3.5

	1732
	10
	10
	2.9
	> 20

	1732
	20
	20
	< 2
	20

	1732
	0
	10
	< 2
	6

	1732
	0
	20
	< 2
	5


4


References
[1] R4-123521,  “Way forward on AAS antenna modeling and system simulation assumptions”, Huawei, Ericsson, Kathrein, Alcatel-Lucent, Alcatel-Lucent Shanghai Bell, Nokia Siemens Networks.
[2] 3GPP TR36.942, “E-UTRA Radio Frequency (RF) system scenarios”, v10.2
[3] 

3GPP TR36.814 “Further advancements for E-UTRA physical layer aspects”. v9.0
3GPP


_1312788908.unknown

_1312788915.unknown

_1312788894.unknown

_1274866978.unknown

_1282121912.unknown

_1274866650.unknown

