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1 Introduction
In previous RAN plenary meeting, the study item on the physical layer aspects of small cell enhancement was approved [1]. In [1], the study should be focused on the following areas:

· Define the channel characteristics of the small cell deployments and the UE mobility scenarios identified in TR36.932, as well as the corresponding evaluation methodology and metrics.
· Study potential enhancements to improve the spectrum efficiency.
· Study the mechanisms to ensure efficient operation of a small cell layer composed of small cell clusters.
· Physical layer study and evaluation for small cell enhancement higher-layer aspects.
In this contribution, we will provide our views on general system level evaluation assumptions and methodology for small cell enhancement.
2 Deployment scenario for evaluation
In TR 36.932 [2], there are targeting deployment scenarios for small cell enhancement. The considering points are as follows:

· With and without macro coverage
· Outdoor and indoor

· Ideal and non-ideal backhaul

· Sparse and dense

· Synchronization

It is highly desirable not to iterate similar studies to those already done in previous standard phases. For example, we intensively studied carrier aggregation, CoMP, and ICIC related works before.  Keeping the principle in mind, we should focus on the non-ideal backhaul deployment between macro cell and small cells. We already studied sparsely deployed scenario without macro cell in previous works. We also studied sparsely deployed scenario with co-channel macro cell in HetNet works. Considering this situation, we should focus on the densely deployed scenario with macro cell. Furthermore, assuming that small cells can be deployed in higher frequency band (e.g. 3.4 GHz band), densely deployed scenario with a non-co-channel macro cell should have highest priority for evaluation. The assumption on network synchronization may be dependent on the small cell operation. Therefore, we should consider synchronized and un-synchronized scenarios for evaluation at this stage. We should focus on the following scenarios: 
· With macro coverage/non-ideal backhaul/dense/(synchronized, un-synchronized)/(outdoor, indoor)

3 Considerations on evaluation assumptions and methodology
Since we have already done many evaluation works, it is highly desirable to re-use existing assumptions and methodology in [3][4] as much as possible. We should focus on specific issues for small cell enhancement.
3.1 
Small cell cluster


In section 2, the prioritized scenario is that small cells are densely deployed over macro coverage, which is called small cell cluster. The first question for small cell cluster is that how small cell cluster should be deployed within macro coverage: small cell distribution in the cluster and cluster size. If we may fix the cluster size, we can randomly and uniformly distribute small cells within the cluster and we may refer to [3] to choose the minimum distance between two small cells (e.g. 40 m for outdoor scenario). The number of small cells in the cluster should be also chosen (e.g. 4, or 10 or [more]). 
The second question is that how many clusters should be within macro coverage. Initially, we will start single small cell cluster, but we may extend multiple small cell clusters, if necessary. Then, we can simply re-use small cell distribution method in single cluster case, but we may determine the parameter of minimum distance between two clusters. 
The third question is that how cluster size should be determined. In our view, it is desirable to get results depending on the density of small cells within a cluster. When we select the cluster size, several parameters such as the number of small cells within a cluster, minimum distance between small cells, and maximum transmit power of small cell should be considered.
Finally, we should fix the number of UEs per small cell and can randomly and uniformly distribute the UEs in a small cell.
3.2 
Carrier frequency of macro layer and small cell layer

Since a deployment scenario of the same frequency between macro layer and small cell layer was already considered in HetNet work, the different frequency between macro layer and small cell layer should have higher priority. During the RAN study item phase, there were many comments that the higher frequency band (e.g. 3.4 GHz band) may be beneficial for small cell deployment. Hence, we should adopt higher frequency band for small cell layer. Existing path-loss and fast fading model can be considered for this band. However, necessity of introducing a more appropriate channel mode for a high frequency band can be also considered [6][7].


According to TS 36.101 [5], the most of higher frequency bands are defined for TDD. Hence, in addition to carrier aggregation between FDD cells or between TDD cells, we can consider the possibility of carrier aggregation between FDD and TDD, which macro layer may operate in FDD mode and small cell layer may operate in TDD mode.
3.3 
Maximum transmit power of small cell

According to [3], there are different maximum BS transmit power level depending on small cell types: RRH/hotzone cell (e.g. 24 dBm, 30 dBm and 37 dBm), femto cell (e.g. 20 dBm), and relay (e.g. 30 dBm and 37 dBm). We can select the maximum transmit power level among those values if no specific reason to consider other power level would be found. In initial point of view, it seems reasonable assuming 24 dBm or 30 dBm of maximum transmit power level for outdoor scenario and 20 dBm for indoor scenario, respectively.  However, it requires further discussion to select the maximum transmit power for a small cell. 
3.4 
Packet scheduler 

In section 2, we prioritize the deployment scenario with non-ideal backhaul. According to 36.932 [1], the backhaul latency was defined. Generally, macro cell and small cell are located in different geographical location. Therefore, we should discuss whether scheduling information and/or user data can be shared between small cells and/or between macro cell and small cell. In addition, since the packet scheduler is closely related to the higher layer architecture, we should refer to RAN2 discussion on higher layer aspects of small cell enhancement. 
3.5 
Simulation methodology
To reduce the simulation running time, we can consider the reduced number of macro cells in evaluation of small cell enhancement. In our view, not all small cell operations would require to assume 57 macro cells. Depending on small cell operations, it may be enough to set up a simulation with a single small cell cluster having no macro cell or having the limited number of macro cells less than 57.
4 Initial evaluation assumptions for the prioritized scenarios

Based on this discussion, we initially propose the evaluation assumptions for the prioritized deployment scenarios in following table 1.

Table 1. Initial evaluation assumptions

	Evaluation parameters
	With macro/dense/outdoor
	With macro/dense/indoor

	ISD [m]
	ISD between macro cells: 500 m

	Carrier frequency
	Macro cell: 2.0 GHz

Small cell: 3.4 GHz

	Bandwidth
	20 MHz

	Mobile speed
	3 Km/h, 30 Km/h
	3 Km/h

	Distance dependent path loss 
	ITU UMa for macro cell and ITU UMi for small cell in Table B.1.2.1-1 [3], respectively

	ITU UMa for macro cell and ITU InH for small cell in Table B.1.2.1-1 [3], respectively

	Penetration loss
	
	

	Shadowing
	
	

	Antenna configuration
	2x2

	Antenna pattern
	Macro cell: table A.2.1.1-2 in [3]

Small cell: omni-directional 2D

	Fast fading
	Macro cell: ITU UMa
Small cell: ITU UMi
	Macro cell: ITU UMa
Small cell: ITU InH 

	Maximum transmit power of small cell
	24 dBm or 30 dBm
	20 dBm

	Number of small cell clusters per macro cell
	1, [2, 4]
	1

	Number of small cells per cluster (Nsmallcell)
	4, 10
	4, 10

	Cluster size
	FFS
	FFS

	Small cell distribution within cluster
	Randomly and uniformly distributed over a cluster
	

	Number of UEs per small cell
	Variable

	UE distribution 
	Non-uniform in macro cell coverage: randomly and uniformly distributed within small cell

	Minimum distance 
	Macro cell-small cell: 75 m
Macro cell-UE: 35 m

Small cell-small cell: 40 m

Small cell-UE: 10 m

Cluster-to-cluster: FFS
	Macro cell-small cell: 75 m

Macro cell-UE: 35 m

Small cell-small cell: FFS
Small cell-UE: 3 m



	Duplex scheme
	Macro cell: FDD, small cell: FDD
Macro cell: TDD, small cell: TDD

[Macro cell: FDD, small cell: TDD]

	Traffic model
	Full buffer and non-full buffer traffic model

	UE noise figure
	9 dB

	Backhaul assumption
	Non-ideal: refer to TR 36.932 [2]

	UE receiver
	MMSE as a baseline


Note) Depending on the small cell operations, evaluation with a single small cell cluster without macro cell or evaluation with limited number of macro cells less than 57 is possible.
5 Conclusions
In this contribution, since some scenarios in TR 36.932[2] were already studied, we propose the prioritized deployment scenarios for evaluation. We discuss considering points on evaluation for small cell enhancement and provide our views on general evaluation assumptions. We also propose initial evaluation assumptions for small cell enhancements. Generally, it is desirable to re-use existing parameters as much as possible. It requires further discussion to determine the evaluation assumptions.
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