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1. Introduction
A summary of the requirements and scenarios for Small Cell Enhancements (SCE) was provided in [1]. In this TR, a scenario adopting different frequency bands to macro and small cells (a.k.a. dedicated channel scenario) is identified. This scenario is very attractive for us because higher frequency bands more than 3 GHz would be expected to be a candidate for future frequency assignments. At this stage it is important to know the achievable throughput gain and potential issues by using system level evaluations.
In this contribution, we share our initial simulation results for downlink with dedicated channel small cells to confirm the achievable throughput performance based on Rel-11 HetNet simulation assumptions. 
2. Simulation Assumptions
In this document, the dedicated channel scenario is evaluated to confirm the throughput performance by extending Rel-11 HetNet outdoor pico model. Here, 2 GHz band is used for macro cells, and 3.5 GHz band is used for small cells. 
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Fig.1 Evaluation scenarios for Small Cell Enhancements
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In this evaluation, it is assumed that all the UEs are capable of carrier aggregation. The other simulation assumptions are shown in Table 1 in Annex.

3. Simulation Results
3.1. Coupling loss and wideband SINR

In this section, we show our simulation results of both the coupling loss and wideband SINR in downlink for dedicated scenario in Fig.1. For the reference, those for the conventional HetNet with 2 GHz and 3.5 GHz are shown as well. From these figures, it is confirmed that remarkable gain for wideband SINR is achieved by introducing dedicated channel scenario.
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(A) Config. #1 with outdoor UE
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(B) Config. #1 with outdoor and indoor UE
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(C) Config. #4b with outdoor UE

	
[image: image10]

 SHAPE  \* MERGEFORMAT 
[image: image11]
(D) Config. #4b with outdoor and indoor UE


Fig. 2 Coupling loss and downlink wideband SINR for each scenarios.

3.2. Average user throughput and 5%-ile user throughput
In this evaluation, the throughput performance of dedicated channel scenario is shown as function of the number of small cells. Average user throughput and 5%-ile user throughput for Config.#1 and #4b are shown in Fig. 3 and 4, respectively. The horizontal axis shows the number of small cells per macro area.
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	(A) Macro Area Throughput
	(B) 5%-ile User Throughput


Fig.3 Simulation results for Config.#1
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	(A) Macro Area Throughput
	(B) 5%-ile User Throughput


Fig.4 Simulation results for Config.#4b

From these results, it is demonstrated that the dedicated channel scenario can achieve more cell throughput performance as the number of small cells increases. However, it is also confirmed that the throughput gain becomes smaller when large number of small cells, i.e. 10, are installed. We predict that one of the possible reasons is that the interference from other small cells impact on the throughput improvements by the smaller distance among small cells. We highly desire to achieve more gain (hopefully near linear improvements as in Fig. 5) especially for dense dedicated channel scenario, because installation of large number of small cells is an interesting target of small cell enhancements in Rel-12.
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Fig. 5 Target of Rel-12 enhancements on small cells
Observation:
RAN1 is encouraged to study more on the throughput improvements especially for dense small cell deployments.
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4. Conclusion

In this document, we shared tentative simulation results for SCE downlink, especially for dedicated channel scenario. Our observation from the evaluation is summarized as follows:
Observation:

· RAN1 is encouraged to study more on the throughput improvements especially for dense small cell deployments.
· 
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Table 1. Simulation Assumptions
	Parameter
	Explanation/Assumption

	Bandwidth
	10 MHz

	Carrier Frequency
	2.0 GHz for macro cell and 3.5GHz for small cell

	Antenna Configuration
	2x2

	Cell Layout
	As in TR36.814 and TR36.819
7 cell 21 sector model is used

	Transmission power
	46 dBm for macro, and 30 dBm for small cell

	UE drop configuration
	Config.#1 (uniform) and #4b (clustered)

	Number of UEs 
	30 UEs per macro cell area for Config.#1, Config.#4b

	Antenna Configuration
	ULA with 10 lambda spacing at eNB
ULA with 0.5 lambda spacing at UE

	Receiver Type
	Linear MMSE 

	Transmission scheme
	Open-loop spatial multiplexing with rank adaptation

	Link adaptation
	Target BLER = 10-1

	Channel Estimation/demodulation 
	Ideal

	HARQ scheme
	Incremental Redundancy
round trip delay = 8 ms
Maximum Retransmission number = 5

	Scheduling algorithm
	Proportional Fairness

	
	

	DCI carrier
	legacy PDCCH with 3 OFDM symbols

	Link adaptation
	scheduling delay: 4 msec., 
Aperiodic CSI report of mode 3-0 with 5 ms period


3
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