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1. Introduction
In TR36.828 [1], we have discussed and evaluated the feasibility of practical implementation of dynamic TDD UL-DL reconfiguration for future TD-LTE system in heterogeneous networks where small cells (e.g. pico and femto) are deployed with/without the macro coverage. In addition, the study of small cell enhancement in [2] has been also discussed and on going, where the considered deployment scenarios in the SI of the small cell enhancement can be most favorable scenarios for eIMTA as well. And thus, as shown in WID of eIMTA [3], we need to firstly discuss the scenarios, which can include the scenarios we already evaluated, and other scenarios for eIMTA. 
Regarding target scenarios for eIMTA in [3]:
· 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;
Based on this situation, in this contribution we have reviewed the feasible deployment scenarios and provided our view for TD-LTE system.

2. Discussion
For eIMTA, the possible deployment scenarios in the small cell environment can be categorized as below:
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Figure 1. Target deployments scenarios of small cells with adaptive TDD UL-DL configurations
· Scenarios 1. Small cells without macro cell coverage 
For scenario 1, it was evaluated with assuming whether the isolated or multiple pico cells are deployed without macro coverage for confirming how much performance benefits can be achieved compared to the fixed reference TDD configuration (e.g. TDD configuration 1). Additionally, the scenario with multiple pico cells was considered with/without the interference mitigation method. Since it is beneficial to operators that only own a single carrier that is not suitable for wide area coverage due to the propagation properties on the high frequency band, it can be regarded as one of the basic deployment scenarios for TDD reconfiguration with traffic adaptation. 
· Scenarios 2. A layer of small cells and a layer of macro cells on different frequency bands
Scenarios 2 is very similar to the scenario which we have studied for the enhancement of small cell. It can be a common deployment scenario of small cell with TDD reconfiguration based on traffic adaptation. Therefore, if the separation of different frequency bands is guaranteed with suppression of out-of-band signal as usual, we can enjoy the performance benefits in this scenario as much as possible due to less cross-layer interference. 
· Scenarios 3. A layer of small cells and a layer of macro cells on same frequency bands
The most significant interfered scenario is the scenario 3 where both the small cells and macro cells are deployed on the same frequency carriers. In such a scenario, the selection of UL or DL transmission directions shall be carefully coordinated. For example as figure 1, the macro cell is UL subframe but, small cells can be DL subframe on the same frequency carrier in a given subframe and thus, the UE to UE interference will  happen and degrade the system performance gains. The interference mitigation schemes are highly recommended [4].
In addition to the basic small cell deployment scenarios, we think that the different spectrum utilizations related existing techniques (e.g. CA, CoMP, (F)eICIC and so on) should be taken into account in the deployment scenarios for TDD reconfiguration based on traffic load. 
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Figure 2. Deployments scenarios of small cells with adaptive TDD UL-DL configurations in different spectrum utilizations
In figure 2, it is shown that there are multiple TDD reconfiguration scenarios with different spectrum utilizations related CA and inter-site techniques like CoMP and FeICIC as the existing techniques. Also, the future techniques to introduce the further enhancements such as NCT, small cell enhancement, D2D and MIMO can be considered. The following scenarios which include the further considerations in the TDD UL-DL reconfiguration with traffic adaptation are shown as below.
· Scenario 1. CA on the macro layer with frequency bands 1 and 2, and only band 2 on the small cell layer
The scenarios 1 is that macro cell is configured as inter-band CA on the CA band combination (e.g. band 1 and 2 in the figure 2), while the small cell is only deployed on the frequency band 2 as a high frequency band (e.g. 3.5 GHz band). In such a scenario, if the co-channel between macro and small cell layers on the frequency band 2 is completely isolated to each other in geometry perspective, the co-channel interference between different layers may not be significant issue in the scenario 1. 
· Scenario 2. CA on the macro layer and small cell layer with bands 1 and 2
In scenario 2, the both macro and small cell layer are shared with same frequency bands for CA. Even CoMP or FeICIC between different layers may be operated together with CA on same frequency bands. In this scenario, the more severe co-channel interference is expected compared to the other scenarios which are not only relying on co-channel deployments. Therefore, the interference mitigation schemes and/or inter-site coordination are required to reduce the interference.
· Scenario 3. Small cells supporting CA bands that are not co-channel with the macro layer
The scenario 3 in figure 2 seems be a simple extension from the scenario 1 in figure 1, which is based on the deployment with different frequency bands on the macro and small cell layers. As seen scenario 3, if there is the CA configuration based on intra-band or multiple frequency bands (inter-band) at higher spectrum for the small cell layer, and the macro cell is deployed in the different frequency band from that of small cells, the small cells associated with CA without co-channel interference can support the much performance benefits to the all UEs connected to the small cell, which is targeted to cover the hotspot and indoor environments.
There can be the other multiple scenarios for further discussions in the TDD reconfiguration based on traffic, which include the additional considerations such as outdoor/indoor, sparse/dense, adjacent channel interference and synchronization between macro and small cells and between small cells. Since the possible scenarios in the small cell environment as noted in this contribution including also potential scenarios can be taken into account for not only eIMTA but also the other SI/WIs, it is recommended that the TDD UL-DL reconfiguration for traffic adaptation should be based on the common scenarios which are considered in the other SI/WIs, and backward compatibility to allow the accessibility to legacy UEs. 
3. Conclusion
This contribution has provided the possible deployment scenarios and our view for TDD reconfiguration based on traffic adaptation. The followings are our proposals:
Proposal:

On top of the scenarios which were evaluated in the SI phase, support the scenarios which are commonly used for each SI/WI with the backward compatibility considering existing techniques including CA, CoMP, FeICIC and so on.
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