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1 Introduction

In [1], the channel characteristics of the small cell deployments and the UE mobility scenarios identified in [2], as well as the corresponding evaluation methodology and metrics will be studied. This document will give some considerations on the common assumptions for small cell enhancement simulation.
2 General assumptions
In [2], different scenarios are given in section 6. With and without macro coverage, outdoor and indoor small cell deployments, ideal and non-ideal backhaul, sparse and dense small cell deployments should be considered. In figure 6.1-1, the deployment scenario is given. 
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    Figure 1 (Figure 6.1-1 in [2]) Deployment scenarios of small cell with/without macro coverage
Obviously, the deployment of small cell and macro cell will be heterogeneous deployments. Thus the structure of heterogeneous deployments in current standards, such as in 36.814, should be used with some parameters modifications. Besides, considering the indoor and hotspot deployments, like office building coverage, ITU InH model could also be used to make spectrum efficiency evaluations. 
Proposal 1: Indoor and Heterogeneous network deployment should be used as basic evaluation scenarios for small cell enhancements.
We should also consider some different deployment constraints in [2] 
· Spectrum
According to TR36.932, different frequency bands are separately assigned to macro layer and small cell layer must be considered. This means if both macro and small cell are simulated, they will operate on different frequency.
· Backhaul
The capacity of backhaul has a close relationship with cell cooperation. To ensure the efficiency operation, if any technologies require inter cell cooperation, it is necessary to list the backhaul requirements which are defined in table 6.1-1 and 6.1-2 in [2]. 
· Synchronization
For simulation simplicity, synchronization between small cells could be assumed. 
The general simulation scenarios and assumptions for small cell enhancement are summarized in table 1. 
Table 1 general simulation scenarios and assumptions for small cell enhancement
	
	Indoor
	Heterogeneous

	Carrier Frequency
	3.4GHz
	Macro： 2.0GHz

Small cell： 2.5GHz 

	Speeds
	3km/h
	3km/h

	System bandwidth
	20MHz
	20MHz

	ISD
	60m
	Macro: 500m

	Total Tx Power
	Small cell: 24dBm

UE: 23dBm 
	Macro: 49dBm
Small cell: 30dBm

UE: 23dBm 

	Antenna pattern
	Omni-directional, 2D
	Macro: Follow Table A.2.1.1-2 in [36.814]
Small cell: Omni-directional, 2D

	Antenna configuration
	Small cell: 2Tx2Rx, Omni-directional, cross polarized X
UE: 2Tx2Rx, Omni-directional,  cross polarized X
	Macro: 2Tx2Rx, Directional (3-sector), Cross-polarized: X.

Small cell: 2Tx2Rx, Omni-directional, Cross-polarized: X.
UE: 2Tx2Rx, Omni-directional, Cross-polarized: X



	UE Antenna gain
	0dBi
	0dBi

	ISD
	60m
	Macro: 500m

	Fast fading 
	ITU InH
	Macro: ITU UMa 

Small cell: ITU UMi 

	path loss /penetration /shadowing
	ITU InH
	According to 36.819 for ITU UMa / ITU UMi

	Scheduler
	PF
	PF

	Receiver Type
	MMSE Receiver
	MMSE Receiver

	HARQ Retransmission scheme
	CC
	CC


3 Simulation assumptions for spectrum efficiency enhancement
3.1 Simulation assumptions for higher order modulation
For higher order modulation (e.g. 256QAM), main operation scenarios are indoor high SINR region. Thus ITU InH is a good model for 256QAM evaluation. The simulation assumption can follow the general assumptions in section 2.  In addition, if higher order modulation is introduced, we should consider the EVM constraint. 
Proposal 2: ITU InH model could be used to make higher order modulation evaluation.
3.2 Simulation assumptions for overhead reduction
For small cell, since the low mobility of UE, RS and control signaling reduction should be considered. The performance of RS overhead reduction could be estimated directly by link level simulation. Simulation assumptions for control signaling should be FFS. Table 2 lists the simulation parameters for RS overhead reduction. 
Table 2 simulation parameters for RS overhead reduction.
	Parameters
	Assumptions

	Channel model 
	ITU InH or EPA5

	Channel estimation
	Practical channel estimation

	Antenna configuration
	2*2

	MIMO mode
	DMRS based transmission*

	Antenna ports
	7 or 7&8

	Cyclic prefix
	Normal

	Modulation scheme
	QPSK\16QAM\64QAM


*Note 1: CRS reduction will affect system information demodulation and it has been studied in NCT. Therefore, we should mainly focus on DMRS reduction. 
Proposal 3: ITU InH or EPA model should be used for RS overhead reduction evaluation. 
4 Simulation assumptions for efficient operation of a small cell layer composed of small cell clusters
Efficient operation should be evaluated in small cell densely deployment scenarios. In current heterogeneous network deployment, small cell are dropped uniformly in macro coverage area. It is hard to generate a zone that continuously covered by several small cells. Thus A new cluster based small cell dropping method should be developed to make further evaluations for efficient operation. 
Cluster based small cell dropping could be implemented by two step. First define a new parameter N_cluster indicating the number of cluster in a macro cell. Then, drop N_cluster small cell cluster uniformly in a macro cell and each small cell cluster contains N several small cells. The generation of small cell cluster can be realized by dropping N small cell uniformly in a circle or rectangle region. Figure 2 give a sample of small cell cluster dropping. Several parameters need to be defined. The minimum distance between macro cell and small cell cluster (D_macro), small cell cluster and cluster(D_cluster), small cell and small cell(D_small cell) should be define. The maximum distance between macro cell and small cell cluster might also be provided.
Propose 4: A cluster based heterogeneous network deployment method should be developed to make efficient operation evaluation.
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5 Conclusion 
This document gives a brief consideration on simulation assumptions for small cell enhancements. Two main proposals are given:
Proposal 1: Indoor and Heterogeneous network deployment should be used as basic evaluation scenarios.
Proposal 2: ITU InH model could be used to make higher order modulation evaluation.
Proposal 3: ITU InH or EPA model should be used for RS overhead reduction evaluation.
Propose 4: A cluster based heterogeneous network deployment method should be developed to make efficient operation evaluation.
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