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1 Introduction
The study item on “Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation” (LTE TDD eIMTA) was completed in Rel-11. It is concluded that this feature is beneficial for the small cell related TD-LTE deployment scenarios, as shown in TR36.828 [1]. A follow-up Rel-12 work item was then approved in RAN#58 [2], with the following objectives: 
· 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; 

· Agree on the supported time scale together with the necessary signaling mechanism(s) for TDD UL-DL reconfiguration and specify the necessary (if any) enhancements for TDD UL-DL reconfiguration with the agreed time scale and signaling mechanism(s), e.g.

· HARQ/scheduling timeline, 

· RLM/RRM measurements, 

· CSI reporting;

· Agree on interference mitigation scheme(s) for systems with TDD UL-DL reconfiguration to ensure coexistence in the agreed deployment scenarios, and specify the necessary (if any) mechanism(s) to enable the agreed interference mitigation scheme(s), e.g.

· E-UTRAN/UE measurements, backhaul coordination, and signaling,

· Power control;

· Backward compatibility shall be maintained and performance (both RRC_CONNECTED and RRC_IDLE) of both legacy UEs and UEs supporting operation in cells with TDD UL-DL reconfiguration based on traffic adaptation shall be considered for the scope of this work item;

· Specify applicable eNB and UE core requirements.
Extensive evaluations on LTE TDD eIMTA was performed for various deployment scenarios during the study item phase, from both co-existence and system throughput perspectives. In this contribution, we further discuss the deployment scenarios for LTE TDD eIMTA and show our views on the promising scenarios that should be focused on during the work item phase.
2 Deployment scenarios for TDD eIMTA
During the study item, performance evaluations were done in RAN4 and RAN1 focusing on the co-existence performance and the system throughput performance respectively. In RAN4, feasibilities of applying different UL-DL configurations in different cells were evaluated for the following eight deployment scenarios: 
· Scenario 1: Multiple Femto cells deployed on the same carrier frequency
· Scenario 2: Multiple Femto cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and Femto cells can adjust UL-DL configuration
· Scenario 3: Multiple outdoor Pico cells deployed on the same carrier frequency
· Scenario 4: Multiple outdoor Pico cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and outdoor Pico cells can adjust UL-DL configuration
· Scenario 5: Multiple Femto cells and multiple Macro cells deployed on the same carrier frequency where all Macro cells have the same UL-DL configuration and Femto cells can adjust UL-DL configuration
· Scenario 6: Multiple outdoor Pico cells and multiple Macro cells deployed on the same carrier frequency where all Macro cells have the same UL-DL configuration and outdoor Pico cells can adjust UL-DL configuration
· Scenario 7: Multiple Macro cells deployed on the same carrier frequency for one operator and multiple Macro cells deployed on an adjacent carrier frequency for another operator
· Scenario 8: Multiple Macro cells deployed on the same carrier frequency for one operator
As concluded in TR36.828, it is feasible to apply different UL-DL configurations in different cells for scenarios 1 – 4, when sufficient interference mitigation mechanisms are adopted [1]. However, significant co-existence challenges were observed in scenarios 5-8, even when interference mitigation mechanisms were employed. 
In RAN1, system performance was evaluated for UL-DL traffic adaptation and interference mitigations, for the following four deployment scenarios. 
· Scenario 3: Multiple outdoor Pico cells deployed on the same carrier frequency
· Scenario 4: Multiple outdoor Pico cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and outdoor Pico cells can adjust UL-DL configuration
· Scenario 6: Multiple outdoor Pico cells and multiple Macro cells deployed on the same carrier frequency where all Macro cells have the same UL-DL configuration and outdoor Pico cells can adjust UL-DL configuration
· Scenario 9: Isolated pico cell
It was concluded in the study item that UL-DL reconfiguration based on traffic adaptation provides clear benefits in scenario 3 and 9 over a fixed UL-DL configuration, and interference mitigation schemes provides additional benefits in scenario 3. However, little benefits were seen for scenario 4 and 6 without interference mitigation schemes applied.
In [3], further evaluation results for UL-DL reconfiguration based on traffic adaptation with interference mitigation schemes are provided, for the multiple macro-outdoor pico deployment scenarios.  It is shown that with sufficient interference mitigation, benefits over a fixed UL-DL configuration are observed when multiple outdoor pico cells are deployed on the adjacent frequency channel of the macro layer (i.e. scenario 4).  However, little benefits are observed when multiple outdoor pico cells are deployed on the same frequency carrier as the macro layer (i.e. scenario 6). Further study on interference mitigation schemes is needed for scenarios 6.
Although femto cell related scenarios, i.e. scenario 1, 2 and 5 were not evaluated in RAN1, it is expected that UL-DL reconfiguration based on traffic adaptation can provide benefits at least in scenario 1 and 2, since the BS-BS interference for the femto cell scenarios is much less than the outdoor pico cell related scenarios due to indoor deployment of femto cells. Further study on interference mitigation schemes is needed for scenario 5.
Based on the discussion above, it is proposed to prioritize the deployment scenarios in which TDD eIMTA can provide performance benefits and has co-existence feasibilities when developing the required specification in the work item phase. More specifically, the following deployment scenarios are proposed to be prioritized:
· Scenario 1: Multiple Femto cells deployed on the same carrier frequency
· Scenario 2: Multiple Femto cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and Femto cells can adjust UL-DL configuration
· Scenario 3: Multiple outdoor Pico cells deployed on the same carrier frequency
· Scenario 4: Multiple outdoor Pico cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and outdoor Pico cells can adjust UL-DL configuration
· Scenario 9: Isolated pico cell
3 Conclusions

This contribution discusses the deployment scenarios for LTE TDD eIMTA. We propose to prioritize following deployment scenarios in the work item. Specification work should at least support these prioritized deployment scenarios and common solutions for these scenarios should be strived for. Other deployment scenarios can be considered if feasible.
· Scenario 1: Multiple Femto cells deployed on the same carrier frequency
· Scenario 2: Multiple Femto cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and Femto cells can adjust UL-DL configuration
· Scenario 3: Multiple outdoor Pico cells deployed on the same carrier frequency
· Scenario 4: Multiple outdoor Pico cells deployed on the same carrier frequency and multiple Macro cells deployed on an adjacent carrier frequency where all Macro cells have the same UL-DL configuration and outdoor Pico cells can adjust UL-DL configuration
· Scenario 9: Isolated pico cell
4 References
[1]. TR36.828 v2.0.0, Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation (Release 11)

[2]. RP-121772, “New work item proposal for Further Enhancements to LTE TDD for DL-UL Interference Management and Traffic Adaptation”,  CATT
[3]. R1-130050, “Further evaluation results for interference mitigation schemes in Macro-Pico scenarios”, CATT


























































































PAGE  

