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1. Introduction
At the RAN#66 meeting, a new study item (SI) on possible additional configurations, i.e., 10:0:0 and 9:1:0 (DL:Sp:UL), for LTE TDD was approved [1]. According to the following objective described in [1], the performance evaluation for the additional configurations would be required. 

· Evaluation of the potential benefits and drawbacks of the additional TDD configuration(s) and possible solutions to mitigate the potential drawbacks
In our companion document [2], our deployment scenarios are provided. In accordance with [2], in this contribution, we provide our views on scenarios and evaluation assumptions for DL-only TDD. 
2. Discussion and proposal
According to the current traffic trend in the mobile network, downlink data traffic is much higher than that for the uplink. To meet such DL traffic demands, we consider that deployment of a number of small cells with a new TDD configuration, e.g., 10:0:0, is the most straightforward and efficient approach as also explained in [2]. The small cells using the new TDD configuration are utilized as the SCell through carrier aggregation (CA) with the macro PCell using different frequency bands. For example, such a use case for the new TDD configuration is shown in Fig. 1 assuming that 4 DL CA is enabled.
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Figure 1 – Example of use case for new TDD configurations

For the evaluation of the potential benefits and drawbacks of the additional TDD configuration(s), the DL throughput for the small cell scenarios as shown in Fig. 1 should be investigated. In order to alleviate the effort on simulation setup, we propose reusing the evaluation scenario and assumption which were used in the past, i.e., SCE scenario 2a defined in [3]. 

Proposal 1: Reuse scenario 2a defined in TR36.872 for performance evaluation.

Nevertheless, we may require slight modification to the evaluation methodology since the carrier aggregation was not explicitly assumed in the study of Rel-12 SCE physical layer. For simplicity, we propose using the aggregated DL throughput performance of macro and small cells as the performance metric. However, the detail regarding how to configure the SCells to the UE needs more discussion. The possible approach is to decide on whether the UEs can be configured with the SCells or not by comparing RSRP or RSRQ with the predetermined values. Once the SCells for the UEs are configured or activated, independent scheduling would be performed per cell.

Proposal 2: Use the aggregated DL throughput to assess the potential benefits and drawbacks of new TDD configurations assuming carrier aggregation.

We consider that one of advantages of introducing new configuration(s) is the improvement in the DL throughput performance. In order to investigate such potential, thus, the best scheme among the existing configuration should be selected as the baseline performance, that is, TDD UL/DL configuration 5.  Compared to TDD UL/DL configuration 5, there are two candidates to boost the DL throughput, i.e., TDD UL/DL configurations of 9:1:0 and 10:0:0 (DL:Sp:UL). A motivation for the configuration of 9:1:0 is to let the UE send the UL reference signal such as SRS in order to exploit the channel reciprocity. For the evaluation of 9:1:0 configurations, we can assume the presence of and/or absence of channel reciprocity. On the other hand, the motivation for the configuration of 10:0:0 is to allow the mobile NWs of different operators to be un-synchronized as well as to improve the DL throughput. In such an un-synchronized NW, the channel reciprocity measured by the UL RS is not available. Thus, for the evaluation of configuration of 10:0:0, the channel reciprocity shouldn’t be assumed for fair comparison.
Proposal 3: If the channel reciprocity is not assumed to be available, compare new configurations of 10:0:0, 9:1:0 (DL:Sp:UL) and TDD UL/DL configuration 5.

Proposal 4: If the channel reciprocity is assumed to be available, compare a new configuration of 9:1:0 (DL:Sp:UL) and TDD UL/DL configuration 5.

Finally, the background behind this study is to cope with very high DL traffic as discussed above. Therefore, it is quite natural to assume a dense small cell scenario and very high DL traffic loads. Such scenario was also actualized in Rel-12 SCE assuming 10 small cells and a resource utilization of approximately 60%. These parameters can be easily applied to the study. Hence, we propose the followings.

Proposal 5: Assume 10 small cells per macro cell and higher resource utilization of 60~70% for the highest loaded cell when applying TDD UL/DL configuration as the baseline parameters. 

3. Summary and proposal

In conclusion, the following way forward is proposed:

Proposal 1: Reuse scenario 2a defined in TR36.872 for performance evaluation.

Proposal 2: Use the aggregated DL throughput to access the potential benefits and drawbacks of new TDD configurations assuming carrier aggregation.

Proposal 3: If the channel reciprocity is not assumed to be available, compare new configurations of 10:0:0, 9:1:0 (DL:Sp:UL) and TDD UL/DL configuration 5.

Proposal 4: If the channel reciprocity is assumed to be available, compare a new configuration of 9:1:0 (DL:Sp:UL) and TDD UL/DL configuration 5.

Proposal 5: Assume 10 small cells per macro cell and higher resource utilization of 60~70% for the highest loaded cell when applying TDD UL/DL configuration as the baseline parameters. 
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