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1 Introduction
At the RAN#58 plenary meeting, the work item [1] “Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation” has been approved and included into the agenda of the RAN1#72 meeting. According to work item descritption one of the topics proposed for discussion in RAN1 WG relates to identification of target deployment scenarios:

Agree on the deployment scenarios for TDD UL-DL reconfigurations:
· Aim to support the scenarios that contain at least pico or femto cells from the study item;

· Identify and agree on other scenarios (if any) to be supported.
In this contribution, we share our views on the target deployment scenarios where dynamic TDD UL-DL configuration can be supported.
2 Discussion
During the study item phase, the RAN4 working group has conducted feasibility analysis of using dynamic UL-DL configurations in a wide set of deployment scenarios [2] summarized in Table 1.
Table 1. Study item phase deployment scenarios
	Single layer scenarios (small cells only)
	Two layer scenarios (HetNet)
(Macro and Small Cells)
	Single layer
(Macro Cells – Multiple Operators)

	
	Adjacent channel
	Co-channel
	Adjacent channel
	Co-channel case

	Sc.#1. Femto layer only

Sc.#3. Pico only
	Sc.#2. Macro+Femto

Sc.#4. Macro+Pico
	Sc#5. Macro+Femto

Sc#6. Macro+Pico
	Sc#7. Macro (different carriers)
	Sc#8. Macro
(same carrier)


It was concluded that scenarios #1-4 are feasible assuming that appropriate interference mitigation mechanisms are adopted. In scenarios #5-8, significant challenges were observed without using any interference mitigation techniques and no conclusions have been made in terms of feasibility.

The RAN4 feasibility analysis has indicated that using different UL-DL reconfigurations at the Macro cell layer result in non-acceptable DL-UL interference. Based on this observation, it can be concluded that single layer Macro cells scenarios #7-8 may be excluded from further considerations, since it is hard to see performance benefits from dynamic UL-DL reconfigurations. As for the remaining scenarios #1-6, all of them have layer of small cells (either Pico or Femto) and may be further analyzed in WI phase. Looking into the remaining set of six scenarios it can be noticed that these scenarios have some specific with respect to interference environments, backhaul assumptions. The following consideration may have an impact on system design:
· Cross-layer interference
The cross layer interference is a significant problem for scenarios 5 and 6 when Macro cell layer and small cells layers operate on the same carrier frequency (i.e. co-channel). In this case a significant impact from Macro cell DL transmissions on small cell UL is observed [2]. Similar issues exist when small cells transmit in DL subframes and Macro cells receive in UL subframes. However, the cross layer interference may be avoided by the proper choice of UL-DL configurations in Macro cells (e.g. using UL favoured configuration) and offloading of UE traffic to small cell layers which is implementation specific aspect. In scenarios #2 and 4 the mutual interference between the Macro and small cell layers is reduced due to operation in the adjacent channels, that makes dynamic UL-DL reconfiguration more efficient. In the remaining single layer scenarios 1 and 3 there is no Macro cell layer and thus there is no issue with the cross-layer interference.
· Backhaul latency
The backhaul latency assumption is another important factor for the design of system with dynamic UL-DL reconfiguration. As was confirmed by studies in [2], the major inter-cell interference issues exist at the base station side and thus some sort of coordination over bachaul links in order to resolve DL-UL intercell interference issues may be needed. Scenarios with Femto cells (#1, #3 and #5) typically have poor backhaul characteristics in terms of latency and capacity. On the other hand, scenarios with Pico cells (#2, #4 and #6) typically have either relatively low latency and high throughput or even ideal backhaul assumptions (e.g. if one eNB controls operation of several Macro and Pico cells). It means that interference mitigation mechanisms for scenarios with Femto cells and Pico cells may be different. However, a unified mechanism for UE DL-UL reconfiguration may be applied.
· Inter small cells coupling
Deployment scenarios may be characterized by different coupling levels among small cells. The Pico cells are deployed by the operators and certain cell planning actions may be taken into considerations to facilitate good isolation of Pico cells. The possibility of such planning may be taken into account during evaluations at the WI phase. In case of using Femto cells, the operator can not control the deployment. However the indoor propagation conditions typically results in good cell isolation properties. For example Femto cells located on different floors of the building or in different buildings are almost isolated due to significant penetration losses. 
· Traffic and system loading

The traffic conditions and system loading assumptions are also rather different for Femto and Pico cells. The femto cells are likely to serve only a few users at the time and at the limited coverage area, that may be optimized by TX power adjustment to ensure sufficient coverage for femto users and minimize impact on macro users [3]. The Pico cells are often deployed in hot spot areas and target to serve multiple UEs in the specific coverage area, and reduction of the Pico cell serving area is not desirable.
Based on the above discussion we believe that deployments from #1 to #6 are valid scenarios for dynamic UL-DL configuration. However, taking into account significant amount of scenarios, from the work item organization perspective we suggest to focus on scenarios with Pico cells as it was initially agreed by the RAN1 WG during the study item phase. We also suggest to focus on unified solutions that can be applied in several scenarios.
3 Conclusions
In this contribution, we have presented our views on different deployment scenarios suggested for work item. In our view, deployment scenario from #1 to #6 can be considered as valid scenarios for consideration during work item phase. The interference mitigation challenges in these interference scenarios are different and scenarios #5 and #6 are the most challenging due to impact from macro cells. However, even in scenarios #5 and #6 the impact from macro cells on small cell layers may be reduced if operator has semistatically configured UL favored UL-DL configuration at macro cells in low system loading conditions. So this becomes deployment and implementation specific aspect. Based on presented observations we have following proposals:
Proposal 1: Consider scenarios from #1 to #6 as valid scenarios for dynamic UL-DL reconfiguration at small cell layer.
Proposal 2: Target to develop unified solutions that can be applied for small cells with different backhauls characteristics.
Proposal 3: Focus on Pico cell based deployment scenarios (Macro-Pico and Pico only) during the work item phase to reduce the amount of discussed scenarios.
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