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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, 2]. In this contribution, results are presented for the macro-macro mm wave scenario. It is observed that deploying dynamic TDD/CLI causes a drop in throughput in neighbor operator networks which varies from total to 30-40% in UL throughput due to BS-BS interference, dependent on the deployment scenario. No reduction in throughput due to UE-UE interference is observed, however it is recommended to check also UE blocking scenarios further.
2 Discussion

The scenario discussed in this paper is as follows:

	Scenario 
No.
	Deployment Scenario
(Aggressor->Victim)
	Simulation frequency
	Aggressor baseline
	Aggressor in CLI
	Victim

	3
	Macro -> Macro
	30 GHz
	NR, 200MHz, DL
	NR, 200MHz, DL 50%+UL 50%

NR, 200MHz, UL 100%
	NR, 200MHz, DL

	4
	
	
	NR, 200MHz, UL
	NR, 200MHz, DL 50%+UL 50%

NR, 200MHz, DL 100%
	NR, 200MHz, UL


Simulation assumptions are aligned with [2], with the exception that additional results with 50% grid shift are presented. Full buffer traffic has been modelled in these simulations.

Results are presented as throughput CDFs in a victim network, considering the 3 agreed scenarios; 100% aligned subframes (synchronized TDD), 100% misaligned subframes and 50% misaligned subframes.
2.1 Results for Uplink co-existence

2.1.1 Co-located aggressor and victim BS (0% grid shift)
As discussed in [3], the aggressor TX to victim RX interference is expected to be so large in this case that the victim receiver will be blocked during misaligned subframes and the throughput will be zero.

2.1.2 100% grid shift

Figure 1 depicts the SINR and throughput achieved in the victim network with 100% grid shift. Up to 35% throughput loss is experienced in the victim network during misaligned subframes.
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Figure 1: Uplink Throughput and SINR CDFs with 100% grid shift
2.1.3 50% grid shift

Results with 50% grid shift are presented in this section. 100% grid shift would require a very complex co-ordination between operators, so it is instructive to consider other grid shift possibilities. With 50% grid shift, during misaligned subframes the throughput loss is up to 40 %.
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Figure 2: Uplink Throughput and SINR CDFs with 50% grid shift
Observation 1: Operating dynamic TDD/CLI in the macro-macro 30GHz scenario is likely to lead to significant BS-BS interference and associated throughput loss.

2.2 Results for DL co-existence
Figure 3 depicts the throughput in the victim network with 100% grid shift. It can be observed that UE-UE interference in misaligned subframes does not have a statistical impact on throughput.
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Figure 3: Downlink Throughput CDFs with 100% grid shift
In general terms, BS-BS interference is a significant problem when operating dynamic TDD/CLI, but UE-UE interference on the other hand does not seem to present a problem. It is worthwhile to consider, however that there may be specific circumstances in which UE-UE interference may need further investigation. An example could be where two users are indoors in close proximity to one-another and need to transmit with high power. Other scenarios may be relevant; the general issue is that the UE blocking probability (which should be 0.01%) should be investigated further, since the 0.01% scenarios are likely to be the ones in which UEs are in close proximity, and will not show up in the throughput CDFs of figure 3.

Observation 2: UE-UE interference for the macro-macro 30GHz scenario when operating dynamic TDD/CLI is in general not significant.

Observation 3: The UE blocking probability may be impacted by dynamic TDD/CLI, since it relates to the extreme 0.01% of cases in which UEs are in close proximity.

3 Conclusion

This contribution has examined co-existence impacts of operating dynamic TDD in a 30GHz macro-macro scenario. Uplink throughput in a victim network will suffer large degradations due to BS-BS interference. For the DL, UE-UE interference does not cause a general throughput loss, however the risk of an increased rate of UE blocking should be investigated further.

We propose that after examination of all of companies submitted contributions on simulation results, the Rapporteur lead a discussion on how to incorporate the results into the technical report.
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