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1. Introduction
One of the objectives in the approved WID [1] is to agree on the deployment scenarios for TDD UL-DL reconfigurations:

· 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;
This contribution provides discussions on the network deployment scenarios for TDD UL-DL reconfigurations, focusing on those considered under the study item period. It also lists several points to be considered in the corresponding specification works.
2. Discussion
In order to check the feasibility of TDD UL-DL reconfigurations, the following 8 scenarios have been studied during the study item period [2]:

· 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

It seems that the above 8 scenarios cover almost all the network deployments of interest for TDD UL-DL reconfigurations. They include both pico and femto cells, the two types of small cells that have been considered since Rel-10 eICIC. They include the cases where the two cell layers (i.e., the macro cell layer and the small cell layer) are in the same carrier frequency and in different carrier frequencies. The distance of the carrier frequencies of the two cell layers was reflected in the scenarios, i.e., scenarios 1 and 3 can be considered as the cases where the two cell layers are separated enough in the frequency domain so that no interference issue arises across the two cell layers, while scenario 2 and 4 explicitly considered the case where the two layers are adjacent to each other in the frequency domain.
The feasibility study result was summarized as follows [2]:
· Significant BS-BS co-existence challenges have been observed to apply different TDD UL-DL configurations in different cells for scenarios 1-4 without any interference mitigation mechanisms.

· It is feasible to apply different TDD UL-DL configurations in different cells for scenarios 1 – 4, only provided sufficient interference mitigation mechanisms are adopted. The interference mitigation schemes need further study.

· Significant BS-BS coexistence challenges have been observed when different TDD UL-DL configurations are applied in different cells for scenarios 5-8 without any interference mitigation schemes. Preliminary results with interference mitigation mechanisms were submitted but it has not been discussed. No conclusion on coexistence feasibility with interference mitigation mechanisms has been made.

From this summary, it is obvious that TDD UL-DL reconfigurations do not work in the multi-cell scenario without having an appropriate scheme which is able to mitigate eNB-to-eNB interference sufficiently. If the mutually interfering eNBs are connected by very fast backhaul links and controlled by a single scheduler as in the network assumed in Rel-11 CoMP, no additional specification work would be needed for the signaling between eNBs. In the other cases, however, X2-based eNB-to-eNB interference mitigation scheme(s) are needed similarly to those developed for (e)ICIC in LTE. More detailed discussion on the interference mitigation schemes can be found in [3].
Given that X2-based eNB-to-eNB interference mitigation scheme(s) are specified in this WI, two mutually interfering eNBs become able to perform the ICIC operation. Thus, it does not seem much meaningful to narrow down the network deployment scenarios further in terms of the cell types (i.e., macro cell, femto cell, or pico cell), the frequency domain separation (i.e., same or different carrier frequency), and so on. This is because such X2-based ICIC operation is insensitive to the above-mentioned variances in general. Recalling the Rel-10 eICIC operation, although the ABS configuration message exchange on X2 interface was developed mainly for the macro-pico case, it is also possible to apply the same operation to the pico-pico case and macro-macro case for the time domain ICIC as long as the participating eNBs are equipped with the eICIC-related functionality. With the same rationale, the application target of the interference mitigation scheme developed in this WI does not need to be explicitly limited by the specification: It is expected that a scheme usable for a certain scenario is generally applicable to other scenarios.
In the above discussion, some deployment scenarios containing femto cells may be exceptions due to the possibility of the absence of X2 interface. In Rel-10 eICIC discussions, the macro-femto case was under the consideration and the interference issue was identified [4], but due to the absence of X2 interface in that deployment scenario in Rel-10 timeframe, a solution that does not require X2 interface (OAM-based subframe-restricted measurement pattern and HeNB power setting) was taken at the cost of loss in the ABS setting adaptivity [5]. Although a work item was approved in [6] for the enhancement of X2 interface of HeNB, it is not clear at this moment whether the resultant enhancement will make the X2-based interference mitigation scheme feasible in all the deployment scenarios containing femto cells. So, if it is identified that the X2-based eNB-to-eNB interference mitigation scheme is not applicable to a certain scenario containing femto cells or not suitable, e.g., due to the relatively larger delay in the backhaul links, additional solution such as HeNB power setting would be needed in order to operate TDD UL-DL reconfiguration without having an X2-based interference mitigation scheme.
For scenario 7 where the interference issue arises across multiple operators, it is not clear whether some interference coordination messaging can be supported between the two operators. So, if an interference mitigation scheme is to be used in this scenario, the detailed coordination method needs to be understood clearly.

3. Conclusion
This contribution discussed the network deployment scenarios for TDD UL-DL reconfigurations. The following proposal is made to identify the necessary interference mitigation scheme(s) to make the reconfigurations feasible in the scenarios to be supported in this WI:
Proposal: It needs to specify interference mitigation scheme(s) operating on X2 interface as general solution(s) to the eNB-to-eNB interference problem in TDD UL-DL reconfigurations. It needs to study whether it is applicable and appropriate to apply such X2-based mitigation scheme(s) to the deployment scenarios containing femto cells.
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