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1 Introduction

The CLI co-existence study has defined a number of scenarios for simulations. Initial simulations were presented by several companies in the previous meeting, and further results are expected in this meeting. This contribution discusses what conclusions may be drawn from the perspective of Ericsson results and considers whether further work may be merited.
2 Discussion
2.1 Insights from simulation results thus far
It was already concluded that for co-located networks (i.e. 0% grid shift), dynamic TDD will lead to BS receiver blocking.

In an outdoor urban macro environment, at 30GHz UL throughput loss in the victim network due to BS-BS interference was observed also with 100% grid shift. At 4GHz, with 500m cell size, no loss due to BS-BS interference was observed. However, for smaller grid shifts or smaller cell sizes throughput losses were observed. This implies that will a large cell size and very well co-ordinated networks between operators, BS-BS interference may be mitigated. This is rather an unlikely corner case though.

In the indoor environment, for 4GHz, little degradation to UL throughput due to dynamic TDD was observed. A likely explanation for this is that the indoor environment is anyhow very co-channel interference limited. Also, the difference between BS and UE transmit power is lower in the indoor environment (and at 4GHz, there is also little difference in antenna gain). If the BS power is raised to 30dBm, then some degradation becomes visible. For 30GHz, a significant UL throughput loss was observed if UL power control is operated. Without power control, there was no UL loss. It appears as if the implementation of power control by both operators has a big influence on the ability to operate dynamic TDD indoors for FR2.

The micro simulations showed zero statistical loss from BS-BS interference. However, the nature of the statistical simulations is that BS are placed randomly and the probability of BS being close is low. In real deployments, operators may place micro BS where traffic is expected, and co-ordination may be needed.

In general, little impact to average throughput due to UE-UE interference was observed in any scenario. However, the simulations performed so far investigated average throughput impact and not blocking. There is some significant risk that dynamic TDD could reduce the sensitivity of the system to UL blocking.
2.2 Discussion on un-clarified aspects and future work
The insights presented in the above sub-section are of course based on Ericsson results and at the time of writing, it is unclear whether all companies have comparable results enabling such conclusions to be drawn. In case companies demonstrate clearly different results, then clearly further work is needed.

In some aspects, the current study provides some indication of further work needed but does not enable conclusions. For example, a minimum distance between micro BS is likely to be needed, but the study does not offer any analysis of how large this minimum distance is likely to be. For the downlink, the study does not offer any insight into the impact to UE blocking robustness of dynamic TDD.

We note that due to the ongoing RRM work, the core part of the CLI WI will not be closed in June. There is thus some scope available for extending the co-existence study work. This would clearly be needed if different results are provided by different companies. We also encourage a discussion on whether study of the above-mentioned aspects would be good to perform and record in the TR in order to provide a better quality picture of dynamic TDD co-existence aspects.

Proposal 1: RAN4 should discuss whether any further work is needed, bearing in mind that the core part of the WI anyhow will not conclude in June (due to RRM).
3 Text Proposal
6
Summary and recommendations
6.1
FR1 
The impact of CLI/dynamic TDD was investigated for urban macro and indoor scenarios.
As discussed in Annex B, for zero grid shift, RX blocking (and hence zero UL throughput) occurs at the victim basestation during subframes in which a co-located aggressor BS transmits in all scenarios.
For other grid shifts, in the urban macro scenario, in general BS to BS interferences causes degradation to neighbour networks. If the cell size is large and the operators exactly co-ordinate their deployments to maximize the distance between the BS there is potential to avoid this interference, however in most practical scenarios the interference is likely to be unavoidable. Degradation due to UE to UE interference was not observed. However, the simulations only considered a general statistical impact of dynamic TDD considering all UE positions and did not address the risk of degraded receiver blocking performance for UEs that are relatively close. Thus, it is not possible to conclude from this study that UE blocking is not impacted.
In the indoor scenario, with 100% grid shift no significant impact from operating dynamic TDD was seen for either DL or UL when the BS power is 24dBm. If the BS power is raised to 30dBm then some additional UL throughput loss is experienced. Since RX blocking occurs with zero grid shift, it is concluded that indoor dynamic TDD could be made to work as long as the operators are co-ordinated such that distance between the basestations in the indoor deployment is maximized and the BS transmit power is kept similar to the UE power.

6.2
FR2 

The impact of CLI/dynamic TDD was investigated for urban macro, micro and indoor scenarios.

As discussed in Annex B, for zero grid shift, RX blocking (and hence zero UL throughput) occurs at the victim basestation during subframes in which a co-located aggressor BS transmits in all scenarios.
For other grid shifts, in the urban macro scenario UL degradation in a victim network due to BS to BS interference. No statistical impact of UE – UE interference was observed. Similarly to the FR1 case, though, the simulations doe not investigate whether there is any degradation to UE blocking performance, which might occur if dynamic TDD is operated.

The micro scenario did not show any statistical impact of dynamic TDD with randomly dropped micros. However, with the employed simulation assumptions, the micro BS are seldom in proximity to one another. If deploying in the same area, it is likely that operators will need to maintain a minimum distance between one another’s micro BS. The likely size of the minimum distance was not evaluated.
In the indoor scenario, for 100% grid shift, if UL power control is operated, a significant UL throughput loss due to BS to BS interference is observed. No such loss is observed if power control is not operated. It thus appears that the ability to operate dynamic TDD indoors depends on the implementation of power control by both operators.

4 Conclusion

Proposal 1: RAN4 should discuss whether any further work is needed, bearing in mind that the core part of the WI anyhow will not conclude in June (due to RRM).
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