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1. Introduction
At the RAN#67 meeting, the evaluation assumptions for the system-level performance evaluation of the additional configurations, i.e., 10:0:0 for LTE TDD were agreed as follows [1].
a. Scenario:

i. Deployment scenario: SCE scenario 2a (from TR36.872)

ii. Throughput measurement: Downlink packet throughput

iii. PCell:

1. Carrier frequency: 2.0GHz

2. Channel bandwidth: 10MHz

3. Duplex mode: FDD

iv. SCell:

1. Carrier frequency: 3.5GHz

2. Channel bandwidth: 10MHz

3. Case 1: TDD UL/DL configuration #5 (8:1:1) with special configuration 4 as baseline performance

4. Case 2: New TDD UL/DL configuration (10:0:0)

b. Traffic model: High traffic load case (FTP traffic model)

c. Channel reciprocity and channel sounding error modelling are not applicable to Case 2.

d. Ratio of CA and non-CA capable UEs: 1:1 and 1:0

e. Performance metric:

i. 5%, 50% and 95%-tile of packet throughput (aggregated between PCell and SCell)

We also note that, for the purpose of investigating the gains from the new TDD configuration, the operators sharing the same frequency band is assumed to apply the same TDD configurations. In this contribution, we provide the initial performance evaluation results for DL-only TDD. 
2. Evaluation assumptions and performance evaluation 
We have conducted performance evaluations based on the assumption in [1]. Some parameters and assumptions remain unresolved and are left to the discretion of each company. Our assumptions for these remaining issues are also described below.
· Traffic model: High traffic load case (FTP traffic model; lambda to be discussed over email)
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%. In this contribution, we assume 10 small cells per cluster and one small cell cluster per macro cell.
· The assumption and modelling of channel reciprocity and channel sounding error 
According to the discussion at the RAN#67 meeting, an UL carrier aggregation is not assumed. Therefore, assuming the TDD cell is used as an SCell only, the channel reciprocity can’t be used. This assumption would be true for us since, in our target deployment, the TDD cell is considered only for the small cell deployment at a higher carrier frequency of 3.5 GHz in order to enhance the capacity. Having such a deployment scenario in mind, the channel reciprocity is not assumed in the evaluation. We also assume that the ratio of CA and non-CA capable UEs is 1:0.
The other detailed evaluation assumptions are shown in Table AI in the Annex. Figure 1 shows the UE throughput performance for the new TDD configuration of 10:0:0 and TDD UL/DL configuration #5 (8:1:1) with special configuration 4, when the packet arrival rate of 18 is assumed. For this evaluation, the UE throughput performances for the small cell layer, macro cell layer and the total of both layers are shown. RSRQ is used for cell association between the macro cell and small cell layers and the bias value for cell association is set to 4 dB so that resource utilization for the macro cell and small cell layers becomes roughly the same. Table I also shows the 5, 50, and 95 percentiles UE throughputs as well as resource utilization. As observed from Fig. 1 and Table I, gains of approximately 58% and 42% from using the new TDD configuration are obtained for the 5% and 50% UE throughputs, respectively. For the new TDD configurations (10:0:0), more DL resources can be used by 13% than that for TDD configuration 5. For this reason, the resource utilization when applying the new TDD configuration is reduced compared to TDD confirmation 5. In addition, decreasing resource utilization in each small cell also helps to reduce an inter-cell interference among the small cells. Such a combined effect of decreased resource utilization (throughput improvement) and reduced inter-cell interference is generally expected when the finite-buffer traffic model is used. Similar phenomena were also observed in the previous study, e.g., study for SCE. We note that the effect would be noticeable especially in a dense small cell scenario as assumed in this evaluation.
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Figure 1 – UE throughput for FTP model 1 with a packet size of 0.5 Mbytes and packet arrival rate of 18.

Table I – 5%, 50%, and 95% UE throughput
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3. Summary and proposal

In this contribution, we provided the preliminary evaluation results from the view point of the UE throughput for the small cell layer. We could observe that the new TDD configuration (10:0:0) is beneficial to improve the DL throughput in a dense small cell deployment although we need further evaluation considering the macro UE throughput.
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[1] 3GPP RP-150485, NEC, “Text proposal for Section 5 and 6 of TR36.825,” Mar. 2015.
Annex.

Table AI – Simulation Conditions
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Assumptions

Macro cell Small cell

Cell deployment

Clusters uniformly random within macro
area; small cells uniformly random
dropping within cluster area

Hexagonal grid. 3 sectors per site,
scenario 2a. 7 macro sites

System bandwidth per carrier 10 MHz 10 MHz
Number of carriers 1 1

Carrier frequency 2 GHz 3.5 GHz
Total BS TX power 46 dBm 30 dBm

Distance-dependent path
loss/penetration/shadowing

ITU UMa with 3D distance ITU UMi with 3D distance

Number of small cells

1 cluster per macro sector, 10 small cells per cluster;

Traffic model

FTP traffic model 1 with a packet size of 0.5 Mbytes

UE distribution

2/3 UEs randomly and uniformly dropped within the clusters, 1/3 UEs randomly and
uniformly dropped throughout the macro geographical area. 20% UEs are outdoor
and 80% UEs are indoor.

Cell selection criteria

RSRP for intra-frequency and RSRQ for inter-frequency with cell common bias

UE receiver MMSE-IRC
UE moving speed 3 km/h
Antenna configuration 2x2, CPA

MIMO scheme

Single point transmission with SU-MIMO, rank adaptation up to rank 2

Control delay

6 ms

DM-RS channel estimation

Non-ideal

Overhead

PDCCH (2 symbols). DMRS (12 REs per RB), CRS (2 ports in 10/10 non-MBSFN
subframes)
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