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1 Introduction

During RAN4#90, a number of simulation scenarios and assumptions were agreed for studying co-existence aspects of dynamic TDD [1]. In this contribution, results are presented for the indoor-indoor scenario at 4GHz. Results presented herein suggest that CLI will not degrade the SINR or throughput, however a negative impact on the victim network due to BS-BS interference is observed in case of slightly higher BS transmission power which may be more severe in less coordinated deployments.
2 Discussion

This contribution considers the following scenarios:
	Scenario
No.
	Deployment Scenario
(Aggressor->Victim)
	Simulation frequency
	Aggressor baseline
	Aggressor in CLI
	Victim

	13
	Indoor -> Indoor
	4 GHz
	NR, 100 MHz, DL
	NR, 100MHz, DL 50%+UL 50%
NR, 100MHz, UL 100%
	NR, 100MHz, DL

	14
	
	
	NR, 100MHz, UL
	NR, 100MHz, DL 50%+UL 50%
NR, 100MHz, DL 100%
	NR, 100MHz, UL


Simulation assumptions are aligned with [1]. Full buffer traffic is assumed for all the results included herein, together with full (100%) and low (10%) utilization. In addition to the 24dBm BS transmission power already specified, a slightly higher BS transmission power equaling 30dBm is also evaluated for the full utilization case for performance comparison.
SINR and UE throughput are considered as performance metrics. Results are presented as CDFs in a victim network considering 100% aligned subframes (synchronized TDD), 100% misaligned subframes and 50% misaligned subframes, respectively. Furthermore, SINR and throughput degradation is tabulated at the 5th, 50th (median) and 95th percentile.
2.1 Results for UL co-existence

2.2 100% utilization
2.2.1 24dBm BS transmission power
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Figure 1: CDF for the SINR and throughput for the UL victim.

The impact on performance in this case is negligible as the UL is limited by the co-channel interference generated by other UEs in the victim network. This can be understood by first noting that the radiated power from transmitters in the aggressor network is comparable to or slightly higher than the interference generated by the victim network. Then, due to the out-of-band rejection, it follows that the adjacent channel interference generated by the aggressor network will be lower than the co-channel interference in the victim network.
Corresponding SINR and throughput degradation is shown in Table 1.
Table 1: SINR and throughput degradation for indoor aggressor indoor victim.
	Source
	 Observation Point
	Victim UL

	
	
	SINR degradation (dB)
	Throughput degradation (%)

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

	Ericsson
(R4-190xxxx)
	5%
	<1
	<1
	-1.0
	-1.0

	
	50%
	<1
	<1
	<1
	-1.0

	
	95%
	<1
	<1
	+1.0
	<1


2.2.2 30dBm BS transmission power
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Figure 2: CDF for the SINR and throughput for the UL victim.

The impact on performance in this case is no longer negligible as the victim network is now limited by BS-BS interference stemming from the aggressor network because of the higher BS transmission power. Being that the results are observed for a coordinated network deployment, it is likely that the impact of CLI on the victim network demand may be more pronounced than reported here in less coordinated deployments.
Corresponding SINR and throughput degradation is shown in Table 2.

Table 2: SINR and throughput degradation for indoor aggressor indoor victim.
	Source
	 Observation Point
	Victim UL

	
	
	SINR degradation (dB)
	Throughput degradation (%)

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

	Ericsson
(R4-190xxxx)
	5%
	<1
	<1
	-5.5
	-8.1

	
	50%
	<1
	<1
	-4.1
	-8.1

	
	95%
	-1.0
	-1.1
	-3.0
	-7.0


2.3 50% utilization
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Figure 3: CDF for the SINR and throughput for the UL victim.

Corresponding SINR and throughput degradation is shown in Table 3.
Table 3: SINR and throughput degradation for indoor aggressor indoor victim.
	Source
	 Observation Point
	Victim UL

	
	
	SINR degradation (dB)
	Throughput degradation (%)

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

	Ericsson
(R4-190xxxx)
	5%
	<1
	<1
	<1
	-1.0

	
	50%
	<1
	<1
	<1
	-1.6

	
	95%
	<1
	<1
	-1.4
	-1.6


2.4 10% utilization
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Figure 4: CDF for the SINR and corresponding throughput for the UL victim.

The impact on performance in this case is largely negligible as the victim network remains limited by co-channel interference.
Corresponding SINR and throughput degradation is shown in Table 4.
Table 4: SINR and throughput degradation for indoor aggressor indoor victim.
	Source
	 Observation Point
	Victim UL

	
	
	SINR degradation (dB)
	Throughput degradation (%)

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

	Ericsson
(R4-190xxxx)
	5%
	<1
	<1
	<1
	<1

	
	50%
	<1
	<1
	-1.0
	-1.3

	
	95%
	<1
	<1
	<1
	-1.0


2.5 Results for DL co-existence
CDFs of the SINR and throughput in the victim network for various utilizations are shown in the following subsections. It is observed that UE-UE interference in misaligned subframes does not appear to have a statistical impact on performance given that the co-channel interference is the dominant interference.
2.6 100% utilization
2.6.1 24dBm BS transmission power
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Figure 5: CDFs for the SINR and throughput for the DL victim with linear and logarithmic scale.

Table 5: SINR and throughput degradation for indoor aggressor indoor victim.
	Source
	 Observation Point
	Victim DL

	
	
	SINR degradation (dB)
	Throughput degradation (%)

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

	Ericsson
(R4-190xxxx)
	5%
	<1
	<1
	<1
	<1

	
	50%
	<1
	<1
	<1
	<1

	
	95%
	<1
	<1
	<1
	<1


2.6.2 30dBm transmission power
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Figure 6: CDFs for the SINR and throughput for the DL victim with linear and logarithmic scale.
Table 6: SINR and throughput degradation for indoor aggressor indoor victim.
	Source
	 Observation Point
	Victim DL

	
	
	SINR degradation (dB)
	Throughput degradation (%)

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

	Ericsson
(R4-190xxxx)
	5%
	<1
	<1
	<1
	<1

	
	50%
	<1
	<1
	<1
	<1

	
	95%
	<1
	<1
	<1
	<1


2.7 50% utilization
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Figure 7: CDF for the SINR and corresponding throughput for the DL victim.
Table 7: SINR and throughput degradation for indoor aggressor indoor victim.
	Source
	 Observation Point
	Victim DL

	
	
	SINR degradation (dB)
	Throughput degradation (%)

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

	Ericsson
(R4-190xxxx)
	5%
	<1
	<1
	<1
	<1

	
	50%
	<1
	<1
	+1.0
	+1.0

	
	95%
	+1.1
	+2.1
	<1
	<1


2.8 10% utilization
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Figure 8: CDF for the SINR and corresponding throughput for the DL victim.
Table 8: SINR and throughput degradation for indoor aggressor indoor victim.
	Source
	 Observation Point
	Victim DL

	
	
	SINR degradation (dB)
	Throughput degradation (%)

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

	Ericsson
(R4-190xxxx)
	5%
	<1
	<1
	<1
	<1

	
	50%
	<1
	<1
	<1
	<1

	
	95%
	<1
	<1
	<1
	<1


3 Conclusion
This contribution considered the impact of CLI from an adjacent dynamic TDD network in an indoor-indoor scenario at 4GHz. Both full (100%) and low (10%) utilization was investigated. Results indicate that UE-UE and BS-BS interference do not appear to lead to SINR or throughput degradation. However, the results also show the negative impact of CLI in terms of BS-BS interference in case of slightly higher BS transmission power which may be more severe in less coordinated deployments.
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