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1 Introduction

In the study item TDD enhancements to interference management and traffic adaptation different scenarios has been studied. For the dynamic traffic adaptation results has been presented for an isolated cell case in [1] and a separated pico layer in [2]. In this contribution we present results for a heterogeneous deployment with Macro and Pico outdoor, also the terminals are assumed to be outdoors. 
2 Discussion
The scenario studied consists of 3-sector macro sites deployed on a hexagonal grid. In each hexagon 4 hotspots with a radius of 40 m, in each hotspot a low power node is placed. The traffic model generated packets independently for uplink and downlink according to a Poisson process. 80% of the traffic is generated in the hotspots and 20% is distributed evenly over the simulation area. The model is described in [3].   

The channel model and output power difference between the macro and the pico node together with a cell selection offset provides the distribution of traffic between macro and pico nodes. Without cell selection offset 70% of the traffic is served by the macro. For a cell selection offset of 9 dB, that is to be supported from Rel.11, the traffic in the macro cells are instead around 40%. The uplink cell edge performance is still limited by the macro users while downlink performance is limited by pico traffic, Figure 1.  
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Figure 1: Uplink and downlink cell edge bitrate for different CSO values

The presented scenario differs from the scenario in [2] with the addition of the macro base stations. The macro base stations all operate in a coordinated manner using TDD configuration 1. This implies that subframe 4 and 9, that could be consider flexible/reconfigurable in the LPN will experience high base station to base station interference if it is used as uplink. Subframe 3 and 8 may instead cause interference to the macro uplink when used as downlink in the LPN. This interference may be less severe due to the lower output power but can still impact performance greatly since macro uplink is limiting. 

To investigate the impact of base station to base station interference we look at some average link propagation properties in the agreed scenario. To do this we present numbers on experienced noise rise in different node-types if base station to base station interference is present. It is shown in Figure 2 that for cross-layer interference, an noise increase in the order of 30 to 40 dB is observed in both LPN and macro at a load where only one out of 6 nodes is active. The numbers are similar for macro and LPN since the lower output power of the LPN is compensated by the higher noise figure. 
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Figure 2: Increase in noise in LPN and macro nodes for eNodeB-to-eNodeB interference assuming only the 6th strongest interferer is active

Based on the observations from Figure 2 it can be concluded that in order to, in the studied scenario, support any flexibility in subframes used for uplink in the macro layer the pico output power would have to be greatly reduced and/or the uplink power increased. Room for uplink power increase is deemed to be limited. Though some downlink power reductions would be possible, reductions in the order as required is deemed to be infeasible, this is especially difficult since the macro uplink is already limiting. For subframes used for downlink in the macros the reverse is needed, and again it would have limited effect on overall cell edge performance. Also for this case large power-differences are needed. To validate this evaluation have a number of simulations with dynamic duplex selection be conducted. 
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Figure 3: Uplink and downlink cell edge bitrate for 9dB CSO

As can be seen in Figure 3 UL/DL reconfiguration may achieve improved throughput in the pico downlink but only at the expense of losses in the uplink. By limiting the number of flexible subframes to only consider macro downlink subframes the losses in uplink performance is removed, but so are the gains in downlink.  
3 Conclusion

Based on the discussions and the simulation results presented in section 2 it can be concluded that there is no, or limited user throughput gains to be achieved by dynamic UL/DL adaptation in the studied scenario. It can hence be concluded: 

· To benefit from dynamic UL/DL adaptation sufficient isolation must be provided by deployment and/or frequency isolation

· With the studied deployment and channel model isolation is not sufficient to provide benefits with UL/DL traffic adaptation

· It can not be concluded how large the isolation needs to be from this studied scenario
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