
Page 4
Draft prETS 300 ???: Month YYYY

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG-RAN WG4 Meeting #91												  	         			R4-1906879
Reno, Nevada, USA, 13 – 17 May, 2019

[bookmark: _GoBack]Source: 	Nokia, Nokia Shanghai Bell
Title: 					TP to TR 38.828, ACI simulation results
Agenda item:			8.2.2
Document for:			Approval
1	Introduction
This contribution is a Text Proposal to include into TR 38.828 [1] the simulation results of RF adjacent channel coexistence in Dynamic TDD. The results presented follow our previous contribution [2].
2	References
[1]	R4-1905090, TR skeleton for Co-existence study of Cross-Link Interference (CLI), LG Electronics Finland
[2]	R4-1904314, Simulation results for Dynamic TDD coexistence, Nokia, Nokia Shanghai Bell

<<< Start of TP >>>
[bookmark: _Toc4743075][bookmark: _Toc5954381]Annex A: Detailed simulation results for non-zero grid shift
A.1	FR1 (Simulation results from Nokia)
The FR1 simulations cover scenarios 3-8. Any parameters that differ from section 5.2, or are otherwise clarified further, are listed in Table A.1-1.
Table A.1-1: Simulation parameters for FR1
	Simulation type
	Fully dynamic system simulation including CSI measurements and reporting delay

	Layout for nodes, indoor
	Indoor layout: 6 BSs per 120m X 50m
[image: cid:image001.png@01D3E3E6.8A8631F0]
Distance b = 20m, d = 40m
5 UEs per BS (total 15 UEs per operator)


	Layout for nodes, macro/indoor
	Single Wide Area cell (operator 1)
One building with 3 indoor Local Area cells (operator 2)
15 UEs per operator (50% indoor for operator 1, 100% indoor for operator 2)


	Beamforming and MIMO
	No beamforming, MIMO max rank 2
Wide Area base station uses 120 degree sector antenna with 18 dBi gain

	Traffic model
	Full buffer and FTP3 with 10% loading

	BS scheduler
	Single UE scheduled at a time per each BS

	TDD configurations
	DDDDDDDDDU (DL)
DUUUUUUUUU (UL)
DDDDDUUUUU (mixed DL/UL)



The simulation results include the baseline synchronized case (i.e. aggressor is 90% DL), mixed case (i.e. aggressor 50% DL and 50% UL), and conflicting case (i.e. aggressor is 90% UL). Statistics are shown first for full buffer case, and second for the 10% load case.
A.1.1	Scenario 3 (Macro  Indoor DL victim)
A.1.1.1	Full Buffer
[image: ][image: ]
Figure A.1.1.1-1: SINR (top) and throughput (bottom) degradation for Macro aggressor Indoor DL victim, full buffer traffic
Table A.1.1.1-1: SINR and throughput degradation for Macro aggressor Indoor DL victim, full buffer traffic
	Observation Point
	Victim DL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	UL
	50DL/50UL
	UL

	5%
	-0.1
	-0.1
	9.0
	7.1

	50%
	-0.1
	0.1
	0.9
	1.2

	95%
	0.2
	1.5
	1.3
	1.7



A.1.1.2	FTP3 with 10% load
[image: ][image: ]
Figure A.1.1.2-1: SINR (top) and throughput (bottom) degradation for Macro aggressor Indoor DL victim, 10% traffic
Table A.1.1.2-1: SINR and throughput degradation for Macro aggressor Indoor DL victim, 10% traffic
	Observation Point
	Victim DL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	UL
	50DL/50UL
	UL

	5%
	0.3
	1.4
	4.4
	7.7

	50%
	-0.1
	2.4
	1.0
	6.9

	95%
	0.2
	0.9
	0.0
	0.0


A.1.1.3	Results evaluation
The results indicate that indoor DL performance is on the average largely unaffected by the choice of macro cell TDD configuration. However, the indoor 5th percentile users may experience some degradation for conflicting TDD configurations. The 95th percentile users, which already have good channel conditions, can tolerate the interference. The 10% load scenario, which results in bursty traffic, seems to have more impact than the more stable full buffer case.
For the baseline scenario (synchronized TDD configs), the ACI interferer is the macro cell DL transmissions, which are relatively low level due to the wall penetration loss. With conflicting TDD configurations, the ACI interferer is instead the macro cell UL transmissions, and if the UE-to-UE distance between the interferer and the victim is short, the ACI could become dominant over co-channel interference from the indoor network. However in the chosen geometry, co-channel interference dominates. With a different indoor geometry, or enhanced inter-cell interference coordination or cancellation, the ACI could become more visible.
A.1.2	Scenario 4 (Macro  Indoor UL victim)
A.1.2.1	Full Buffer
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Figure A.1.2.1-1: SINR (top) and throughput (bottom) degradation for Macro aggressor Indoor UL victim, full buffer traffic
Table A.1.2.1-1: SINR and throughput degradation for Macro aggressor Indoor UL victim, full buffer traffic
	Observation Point
	Victim UL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	DL
	50DL/50UL
	DL

	5%
	-0.6
	-2.2
	-0.9
	-19.0

	50%
	-1.0
	-2.0
	-4.2
	-9.5

	95%
	-0.6
	-2.1
	-0.1
	-11.1



A.1.2.2	FTP3 with 10% load
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Figure A.1.2.2-1: SINR (top) and throughput (bottom) degradation for Macro aggressor Indoor UL victim, 10% traffic
Table A.1.2.2-1: SINR and throughput degradation for Macro aggressor Indoor UL victim, 10% traffic
	Observation Point
	Victim UL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	DL
	50DL/50UL
	DL

	5%
	-1.1
	-7.0
	-0.9
	-4.8

	50%
	-1.8
	-2.4
	-0.1
	-0.2

	95%
	-0.1
	-0.1
	-0.1
	-1.0


A.1.2.3	Results evaluation
The results indicate, that the indoor cell throughput improves, when the TDD configuration differs between the indoor network and the interfering macro, except for the 95th percentile users, which already have strong UL performance.
The reasoning is that for synchronized TDD, the users connected to the outdoor macro transmit at close to maximum power in UL, causing significant UL ACI. In conflicting TDD, the ACI is result from the macro cell DL transmissions, which are significantly attenuated by the path and wall penetration losses.
A.1.3	Scenario 5 (Indoor  Macro DL victim)
A.1.3.1	Full Buffer
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Figure A.1.3.1-1: SINR (top) and throughput (bottom) degradation for Indoor aggressor Macro DL victim, full buffer traffic
Table A.1.3.1-1: SINR and throughput degradation for Indoor aggressor Macro DL victim, full buffer traffic
	Observation Point
	Victim DL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	UL
	50DL/50UL
	UL

	5%
	5.5
	-0.1
	38.2
	31.8

	50%
	1.2
	-0.4
	7.4
	-5.9

	95%
	0.7
	-0.6
	4.0
	4.9


A.1.3.2	FTP3 with 10% load
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Figure A.1.3.2-1: SINR (top) and throughput (bottom) degradation for Indoor aggressor Macro DL victim, 10% traffic
Table A.1.3.2-1: SINR and throughput degradation for Indoor aggressor Macro DL victim, 10% traffic
	Observation Point
	Victim DL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	UL
	50DL/50UL
	UL

	5%
	-1.9
	-2.4
	-51.4
	-57.0

	50%
	-0.8
	-1.1
	-57.5
	-77.2

	95%
	-0.8
	-1.0
	-25.0
	-28.6


A.1.3.3	Results evaluation
The macro DL SINR curves do not show very large differences with different TDD configurations. First, it could be assumed, that the outdoor users are not significantly affected by the indoor network, due to the wall penetration losses. The results therefore show the impact mostly to the macro UEs that are located indoors.
In the synchronized scenario, the victim UEs can locate very close to the indoor BS transmitters, and get quite significant ACI from the aggressor DL. In the conflicting TDD cases, the aggressor is instead a lower power UE transmitter, which may reduce the overall interference. This is at least visible in the 10% traffic scenario, in which the macro DL performance seems to improve with conflicting TDD.
In the full buffer scenario, the 50% UL/DL split of the aggressor network causes the worst victim DL performance, which is likely a result of signalling delay from DL CSI measurement, to the setting of the MCS in a subsequent TTI. However, the simulation results are relatively noisy at the 5th and 95th percentile observation points.
A.1.4	Scenario 6 (Indoor  Macro UL victim)
A.1.4.1	Full Buffer
[image: ][image: ]
Figure A.1.4.1-1: SINR (top) and throughput (bottom) degradation for Indoor aggressor Macro UL victim, full buffer traffic
Table A.1.4.1-1: SINR and throughput degradation for Indoor aggressor Macro UL victim, full buffer traffic
	Observation Point
	Victim UL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	DL
	50DL/50UL
	DL

	5%
	0.0
	0.0
	7.2
	20.9

	50%
	0.1
	0.0
	17.1
	15.0

	95%
	0.1
	0.1
	-0.8
	0.0



A.1.4.2	FTP3 with 10% load
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Figure A.1.4.2-1: SINR (top) and throughput (bottom) degradation for Indoor aggressor Macro UL victim, 10% traffic
Table A.1.4.2-1: SINR and throughput degradation for Indoor aggressor Macro UL victim, 10% traffic
	Observation Point
	Victim UL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	DL
	50DL/50UL
	DL

	5%
	0.0
	0.0
	2.8
	-13.6

	50%
	0.2
	0.0
	0.6
	-0.2

	95%
	0.0
	0.0
	0.8
	-21.6


A.1.4.3	Results evaluation
There is no real difference in the macro UL SINR curves, when the indoor network TDD configuration is changed. There is some variation in the throughput, but this is likely result of simulation noise.
A.1.5	Scenario 7 (Indoor  Indoor DL victim)
A.1.5.1	Full Buffer
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Figure A.1.5.1-1: SINR (top) and throughput (bottom) degradation for Indoor aggressor Indoor DL victim, full buffer traffic
Table A.1.5.1-1: SINR and throughput degradation for Indoor aggressor Indoor DL victim, full buffer traffic
	Observation Point
	Victim DL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	UL
	50DL/50UL
	UL

	5%
	0.2
	0.0
	0.6
	-0.5

	50%
	-0.2
	-0.5
	-0.8
	-0.8

	95%
	-0.2
	-2.8
	-1.8
	-1.2



A.1.5.2	FTP3 with 10% load
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Figure A.1.5.2-1: SINR (top) and throughput (bottom) degradation for Indoor aggressor Indoor DL victim, 10% traffic
Table A.1.5.2-1: SINR and throughput degradation for Indoor aggressor Indoor DL victim, 10% traffic
	Observation Point
	Victim DL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	UL
	50DL/50UL
	UL

	5%
	-0.7
	-0.7
	-6.7
	-6.3

	50%
	-5.0
	-6.1
	-5.4
	-5.4

	95%
	-3.0
	-3.3
	0.0
	0.0


A.1.5.3	Results evaluation
The results indicate that in the dense indoor deployment case, the conflicting TDD configurations improve DL performance.
The reasoning is that in the synchronized TDD baseline, the high power adjacent channel DL transmissions are significantly higher source of ACI, than in the conflicting TDD case where the source of ACI are the lower power UL transmissions. Also the co-channel interference from own network base stations is rather large in the baseline case, making it difficult to see any potential degradation in the conflicting TDD.
A.1.6	Scenario 8 (Indoor  Indoor UL victim)
A.1.6.1	Full Buffer
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Figure A.1.6.1-1: SINR (top) and throughput (bottom) degradation for Indoor aggressor Indoor UL victim, full buffer traffic
Table A.1.6.1-1: SINR and throughput degradation for Indoor aggressor Indoor UL victim, full buffer traffic
	Observation Point
	Victim UL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	DL
	50DL/50UL
	DL

	5%
	-0.2
	0.3
	-8.3
	-3.2

	50%
	0.5
	0.8
	-1.9
	-2.8

	95%
	0.3
	0.3
	3.5
	1.5



A.1.6.2	FTP3 with 10% load
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Figure A.1.6.2-1: SINR (top) and throughput (bottom) degradation for Indoor aggressor Indoor UL victim, 10% traffic
Table A.1.6.2-1: SINR and throughput degradation for Indoor aggressor Indoor UL victim, 10% traffic
	Observation Point
	Victim UL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	DL
	50DL/50UL
	DL

	5%
	0.2
	3.0
	0.0
	-5.0

	50%
	-0.2
	0.7
	0.0
	0.0

	95%
	0.3
	0.3
	0.0
	0.0


A.1.6.3	Results evaluation
The results indicate that for UL performance, the dense indoor deployment may be resilient to the interfering network’s TDD configuration. In the synchronized baseline scenario, the interfering UEs can be very close to the victim base station, whereas in the conflicting TDD configurations, the interferers are the more distant adjacent channel base stations. Depending on the geometry, either of these mechanisms may dominate, however, there should be relatively good UL link margins available.
A.2	FR2 (Simulation results from Nokia)
The FR2 simulations cover scenarios 15-16. Any parameters that differ from section 5.2, or are otherwise clarified further, are listed in Table A.2-1.
Table A.2-1: Simulation parameters for FR2
	Simulation type
	Fully dynamic system simulation including CSI measurements and reporting delay

	Layout for nodes, indoor
	50m x 120m, 6 BSs per operator
Distance between BSs = 20m
3 UEs per BS (18 UEs per operator)


	Layout for nodes, macro
	3 macro sites with 3 sectors (9 BSs) per operator
5 UEs per BS
100% grid shift

	Beamforming and MIMO
	No beamforming, MIMO max rank 2
Wide Area base station uses 120 degree sector antenna with 18 dBi gain

	Traffic model
	Full buffer and FTP3 with 10% loading

	BS scheduler
	Single UE scheduled at a time per each BS

	Beamforming
	17 equally distributed beams per polarization
Antenna element gain = 3.5 dBi

	TDD configurations
	DDDDDDDDDU (DL)
DUUUUUUUUU (UL)
DDDDDUUUUU (mixed DL/UL)



The simulation results include the baseline synchronized case (i.e. aggressor is 90% DL), mixed case (i.e. aggressor 50% DL and 50% UL), and conflicting case (i.e. aggressor is 90% UL). Statistics are shown first for full buffer case, and second for the 10% load case.
A.2.1	Scenario 9 (Macro  Macro DL victim)
A.2.1.1	Full Buffer
[image: ][image: ]
Figure A.2.1.1-1: SINR (top) and throughput (bottom) degradation for Macro aggressor Macro DL victim, full buffer traffic
Table A.2.1.1-1: SINR and throughput degradation for Macro aggressor Macro DL victim, full buffer traffic
	Observation Point
	Victim DL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	UL
	50DL/50UL
	UL

	5%
	-0.7
	-1.5
	-7.9
	-31.1

	50%
	-0.3
	-0.7
	-3.0
	-9.0

	95%
	-0.1
	-0.4
	1.7
	-1.1



A.2.1.2	FTP3 with 10% load
[image: ][image: ]
Figure A.2.1.2-1: SINR (top) and throughput (bottom) degradation for Macro aggressor Macro DL victim, 10% traffic
Table A.2.1.2-1: SINR and throughput degradation for Macro aggressor Macro DL victim, 10% traffic
	Observation Point
	Victim DL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	UL
	50DL/50UL
	UL

	5%
	1.1
	1.4
	-3.3
	-2.6

	50%
	0.5
	0.8
	0.0
	0.0

	95%
	0.5
	0.8
	0.0
	1.1


A.2.1.3	Results evaluation
The SINR curves seem to be well aligned regardless of TDD synchronicity or the conflicting configurations. Any throughput variation is likely due to simulation noise.
A.2.2	Scenario 10 (Macro  Macro UL victim)
A.2.2.1	Full Buffer
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Figure A.2.2.1-1: SINR (top) and throughput (bottom) degradation for Macro aggressor Macro UL victim, full buffer traffic
Table A.2.2.1-1: SINR and throughput degradation for Macro aggressor Macro UL victim, full buffer traffic
	Observation Point
	Victim UL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	DL
	50DL/50UL
	DL

	5%
	0.1
	0.8
	-3.1
	2.0

	50%
	0.1
	0.4
	2.2
	2.8

	95%
	0.1
	0.3
	0.4
	0.1



A.2.2.2	FTP3 with 10% load
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Figure A.2.2.2-1: SINR (top) and throughput (bottom) degradation for Macro aggressor Macro UL victim, 10% traffic
Table A.2.2.2-1: SINR and throughput degradation for Macro aggressor Macro UL victim, 10% traffic
	Observation Point
	Victim UL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	DL
	50DL/50UL
	DL

	5%
	0.2
	0.5
	1.0
	3.7

	50%
	0.2
	0.3
	1.8
	1.2

	95%
	0.1
	0.2
	3.1
	2.8


A.2.2.3	Results evaluation
For the UL scenario, the SINR and throughput seem to degrade by a small amount with conflicting TDD configurations. This is possibly due to simulation noise, as in some cases even a slight throughput boost is observed. The variations are so small that any TDD configuration seems to be functional for coexistence.
A.2.3	Scenario 15 (Indoor  Indoor DL victim)
A.2.3.1	Full Buffer
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Figure A.2.3.1-1: SINR (top) and throughput (bottom) degradation for Indoor aggressor Indoor DL victim, full buffer traffic
Table A.2.3.1-1: SINR and throughput degradation for Indoor aggressor Indoor DL victim, full buffer traffic
	Observation Point
	Victim DL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	UL
	50DL/50UL
	UL

	5%
	0.1
	0.3
	3.7
	26.7

	50%
	-0.1
	0.4
	6.3
	9.2

	95%
	-0.1
	-0.1
	-7.5
	0.4



A.2.3.2	FTP3 with 10% load
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Figure A.2.3.2-1: SINR (top) and throughput (bottom) degradation for Indoor aggressor Indoor DL victim, 10% traffic
Table A.2.3.2-1: SINR and throughput degradation for Indoor aggressor Indoor DL victim, 10% traffic
	Observation Point
	Victim DL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	UL
	50DL/50UL
	UL

	5%
	0.1
	0.2
	5.4
	5.4

	50%
	0.1
	0.1
	1.8
	3.6

	95%
	0.0
	0.0
	0.0
	2.1


A.2.3.3	Results evaluation
The SINR curves seem to be well aligned regardless of TDD synchronicity or the conflicting configurations. Any throughput variation is likely due to simulation noise.
A.2.4	Scenario 16 (Indoor  Indoor UL victim)
A.2.4.1	Full Buffer
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Figure A.2.4.1-1: SINR (top) and throughput (bottom) degradation for Indoor aggressor Indoor UL victim, full buffer traffic
Table A.2.4.1-1: SINR and throughput degradation for Indoor aggressor Indoor UL victim, full buffer traffic
	Observation Point
	Victim UL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	DL
	50DL/50UL
	DL

	5%
	1.7
	3.0
	8.8
	49.4

	50%
	-0.1
	0.8
	-0.7
	9.9

	95%
	0.0
	-0.5
	1.5
	-1.1



A.2.4.2	FTP3 with 10% load
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Figure A.2.4.2-1: SINR (top) and throughput (bottom) degradation for Indoor aggressor Indoor UL victim, 10% traffic
Table A.2.4.2-1: SINR and throughput degradation for Indoor aggressor Indoor UL victim, 10% traffic
	Observation Point
	Victim UL

	
	SINR degradation (dB)
	Throughput degradation (%)

	
	50DL/50UL
	DL
	50DL/50UL
	DL

	5%
	1.1
	2.5
	8.1
	23.3

	50%
	0.2
	0.5
	1.8
	8.7

	95%
	0.0
	0.3
	0.0
	0.0


A.2.4.3	Results evaluation
For the UL scenario, the SINR and throughput for cell edge users (5th percentile) seems to degrade somewhat with conflicting TDD configurations. This is likely due to the slightly higher ACI to the victim UL receiver from the adjacent channel base station DL transmissions, than what would be the case from adjacent channel UL transmissions which are lower power. The results are highly dependent on the geometry.
[bookmark: _Hlk5799805][bookmark: _Toc5954382]Annex B: Detailed analysis for zero grid shift
<<< End of TP >>>



image3.png
CDF

1.0

0.8

0.6

0.4

0.2

0.0
[

DL Effective throughput per user

Macro Aggr. DL -> Indoor Victim DL
Macro Aggr. mixed -> Indoor Victim DL
Macro Aggr. UL -> Indoor Victim DL

100000 200000 300000 400000 500000 600000 700000

Throughput [kbps]





image4.png
CDF

L

0.

0.

0.0

0

DL CIR per SC

a4l

21

Macro Aggr. DL -> Indoor Victim DL
Macro Aggr. mixed -> Indoor Victim DL
Macro Aggr. UL -> Indoor Victim DL

=20

-10

CIR [dB]

40





image5.png
CDF

1.0

0.8

0.6

0.4

0.2

0.0

DL Effective throughput per user

Macro Aggr. DL -> Indoor Victim DL
Macro Aggr. mixed -> Indoor Victim DL
Macro Aggr. UL -> Indoor Victim DL

[

200000

400000 600000
Throughput [kbps]

800000

1000000





image6.png
CDF

L

0.

0.0

0

UL CIR per SC

21

Macro Aggr. DL -> Indoor Victim UL
Macro Aggr. mixed -> Indoor Victim UL
Macro Aggr. UL -> Indoor Victim UL

=20

-10

[

CIR [dB]





image7.png
CDF

1.0

0.8

0.6

0.4

0.2

0.0
[

UL Effective throughput per user

T

Macro Aggr. DL -> Indoor Victim UL
Macro Aggr. mixed -> Indoor Victim UL
Macro Aggr. UL -> Indoor Victim UL

50000 100000150000200000250000300000350000400000

Throughput [kbps]





image8.png
CDF

L

0.

0.0

0

UL CIR per SC

21

Macro Aggr. DL -> Indoor Victim UL
Macro Aggr. mixed -> Indoor Victim UL
Macro Aggr. UL -> Indoor Victim UL

=20

-10

[

10
CIR [dB]

20

30

40





image9.png
CDF

1.0

0.8

0.6

0.4

0.2

0.0
50

UL Effective throughput per user

Macro Aggr. DL -> Indoor Victim UL
Macro Aggr. mixed -> Indoor Victim UL
Macro Aggr. UL -> Indoor Victim UL

_f%(_'_'_’jr_

Throughput [kbps]

000 100000 150000 200000 250000 300000 350000 400000





image10.png
DL CIR per SC

CDF

— Indoor Aggr. DL -> Macro Victim DL
— Indoor Aggr. mixed -> Macro Victim DL
— Indoor Aggr. UL -> Macro Victim DL

[ 10 20 30 40
CIR [dB]




image11.png
CDF

1.0

DL Effective throughput per user

Indoor Aggr. DL -> Macro Victim DL
Indoor Aggr. mixed -> Macro Victim DL
Indoor Aggr. UL -> Macro Victim DL

0.0 L L L L L L L L
0 1000020000 30000 4000050000 60000 7000080000 90000

Throughput [kbps]





image12.png
DL CIR per SC

CDF

— Indoor Aggr. DL -> Macro Victim DL
— Indoor Aggr. mixed -> Macro Victim DL
— Indoor Aggr. UL -> Macro Victim DL

10 20 30 40
CIR [dB]




image13.png
CDF

1.0

0.8

0.6

0.4

0.2

DL Effective throughput per user

Indoor Aggr. DL -> Macro Victim DL
Indoor Aggr. mixed -> Macro Victim DL
Indoor Aggr. UL -> Macro Victim DL

0.0 L L L L L L L L
0 10000@0000@0000@0000G0000B0000T0000B0O000®00000

Throughput [kbps]





image14.png
CDF

L

0.

0.

0.0
-20

0

UL CIR per SC

a4l

21

Indoor Aggr. DL -> Macro Victim UL
Indoor Aggr. mixed -> Macro Victim UL
Indoor Aggr. UL -> Macro Victim UL

-10

CIR [dB]

40





image15.png
CDF

1.0

0.8

0.6

0.4

0.2

0.0

UL Effective throughput per user

Indoor Aggr. DL -> Macro Victim UL
Indoor Aggr. mixed -> Macro Victim UL
Indoor Aggr. UL -> Macro Victim UL

[

5000

10000 15000 20000
Throughput [kbps]

25000

30000





image16.png
CDF

L

0.

0.

0.0
-20

0

UL CIR per SC

a4l

21

Indoor Aggr. DL -> Macro Victim UL
Indoor Aggr. mixed -> Macro Victim UL
Indoor Aggr. UL -> Macro Victim UL

-10

CIR [dB]

40





image17.png
CDF

1.0

0.8

0.6

0.4

0.2

0.0
[

UL Effective throughput per user

Indoor Aggr. DL -> Macro Victim UL
Indoor Aggr. mixed -> Macro Victim UL
Indoor Aggr. UL -> Macro Victim UL

50000 100000 150000 200000 250000 300000 350000

Throughput [kbps]





image18.png
DL CIR per SC

CDF

— Aggr. DL -> Victim DL
— Aggr. mixed -> Victim DL
— Aggr. UL -> Victim DL

CIR [dB]




image19.png
CDF

1.0

0.8

0.6

0.4

0.2

0.0
[

DL Effective throughput per user

Aggr. DL -> Victim DL
Aggr. mixed -> Victim DL
Aggr. UL -> Victim DL

50000 100000 150000 200000 250000 300000 350000

Throughput [kbps]





image20.png
DL CIR per SC

CDF

— Aggr. DL -> Victim DL
— Aggr. mixed -> Victim DL
— Aggr. UL -> Victim DL

CIR [dB]




image21.png
CDF

1.0

0.8

0.6

0.4

0.2

0.0

DL Effective throughput per user

Aggr. DL -> Victim DL
Aggr. mixed -> Victim DL
Aggr. UL -> Victim DL

[

200000

400000 600000
Throughput [kbps]

800000

1000000





image22.png
CDF

L

0.

0.

0.0

0

UL CIR per SC

a4l

21

Aggr. DL -> Victim UL
Aggr. mixed -> Victim UL
Aggr. UL -> Victim UL

=20

-10

CIR [dB]

40





image23.png
CDF

1.0

0.8

0.6

0.4

0.2

0.0
[

UL Effective throughput per user

Aggr. DL -> Victim UL
Aggr. mixed -> Victim UL
Aggr. UL -> Victim UL

50000 100000 150000 200000 250000 300000 350000

Throughput [kbps]





image24.png
CDF

L

0.

0.0
-20

0

UL CIR per SC

21

Aggr. DL -> Victim UL
Aggr. mixed -> Victim UL
Aggr. UL -> Victim UL

-10

CIR [dB]





image25.png
CDF

10 UL Effective throughput per user

0.8

0.6 -

041

Aggr. DL -> Victim UL
Aggr. mixed -> Victim UL
Aggr. UL -> Victim UL

f’/

0.0 T L L L L
50000 100000 150000 200000 250000 300000 350000 400000

Throughput [kbps]





image26.png
DL CIR per SC

CDF

— Aggr. DL -> Victim DL
— Aggr. mixed -> Victim DL
— Aggr. UL -> Victim DL

[ 10 20 30 40
CIR [dB]




image27.png
CDF

1.0

0.8

0.6

0.4

0.2

DL Effective throughput per user

Aggr. DL -> Victim DL
Aggr. mixed -> Victim DL
Aggr. UL -> Victim DL

0.0 L L L L L L L
0 2000004000006000008000001000000200000400000600000

Throughput [kbps]





image28.png
CDF

DL CIR per SC

1.0

Aggr. DL -> Victim DL
Aggr. mixed -> Victim DL
Aggr. UL -> Victim DL

CIR [dB]





image29.png
CDF

1.0

DL Effective throughput per user

Aggr. DL -> Victim DL
Aggr. mixed -> Victim DL
Aggr. UL -> Victim DL

Throughput [kbps]

0.0 L L L L L L L
0 2000004000006000008000001000000200000400000600000





image30.png
UL CIR per SC

CDF

— Aggr. DL -> Victim UL
— Aggr. mixed -> Victim UL
— Aggr. UL -> Victim UL

CIR [dB]




image31.png
CDF

1.0

0.8

0.6

0.4

0.2

0.0
[

UL Effective throughput per user

Aggr. DL -> Victim UL
Aggr. mixed -> Victim UL
Aggr. UL -> Victim UL

2000 4000 6000 8000 1000012000 1400016000 18000

Throughput [kbps]





image32.png
UL CIR per SC

CDF

— Aggr. DL -> Victim UL
— Aggr. mixed -> Victim UL
— Aggr. UL -> Victim UL

CIR [dB]




image33.png
CDF

1.0

0.8

0.6

0.4

0.2

0.0

UL Effective throughput per user

Aggr. DL -> Victim UL
Aggr. mixed -> Victim UL
Aggr. UL -> Victim UL

[

10000

20000 30000 40000
Throughput [kbps]

50000

60000





image34.png
DL CIR per SC

CDF

— Aggr. DL -> Victim DL
— Aggr. mixed -> Victim DL
— Aggr. UL -> Victim DL

10 20 30 40
CIR [dB]




image35.png
CDF

1.0

0.8

0.6

0.4

0.2

0.0
[

DL Effective throughput per user

——

Aggr. DL -> Victim DL
Aggr. mixed -> Victim DL
Aggr. UL -> Victim DL

100000200000300000400000500000600000700000800000

Throughput [kbps]





image36.png
DL CIR per SC

CDF

— Aggr. DL -> Victim DL
— Aggr. mixed -> Victim DL
— Aggr. UL -> Victim DL

10 20 30 40
CIR [dB]




image37.png
CDF

1.0

0.8

0.6

0.4

0.2

0.0
[

DL Effective throughput per user

Aggr. DL -> Victim DL
Aggr. mixed -> Victim DL
Aggr. UL -> Victim DL

200000 400000 600000 800000 100000012000001400000

Throughput [kbps]





image38.png
UL CIR per SC

CDF

— Aggr. DL -> Victim UL
— Aggr. mixed -> Victim UL
— Aggr. UL -> Victim UL

CIR [dB]




image39.png
CDF

1.0

0.0
[

UL Effective throughput per user

Aggr. DL -> Victim UL
Aggr. mixed -> Victim UL
Aggr. UL -> Victim UL

100000 200000 300000 400000 500000 600000

Throughput [kbps]





image40.png
UL CIR per SC

CDF

— Aggr. DL -> Victim UL
— Aggr. mixed -> Victim UL
— Aggr. UL -> Victim UL

40

CIR [dB]




image41.png
CDF

1.0

0.8

0.6

0.4

0.2

0.0
[

UL Effective throughput per user

Aggr. DL -> Victim UL
Aggr. mixed -> Victim UL
Aggr. UL -> Victim UL

100000200000300000400000500000600000700000800000

Throughput [kbps]





image1.png




image2.png
DL CIR per SC

CDF

—— Macro Aggr. DL -> Indoor Victim DL
— Macro Aggr. mixed -> Indoor Victim DL
— Macro Aggr. UL -> Indoor Victim DL

CIR [dB]




