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1 Introduction 
RAN#58 proposes the following agreements on work plan for small cell enhancement [1]:

· Define the channel characteristics, scenarios, evaluation methodology and metrics.

· Potential enhancements to improve the spectrum efficiency.

· Efficient mechanisms to ensure operation of small cell layer.

· Physical layer study and evaluation for small cell enhancements high-layer aspects.

In this proposal, our consideration on channel model, scenario and evaluation methodology are presented for discussion.

2 Discussion

2.1 Scenario

The typical deployment scenarios are summarized in [2], the deployment scenarios are categorised as 
· Category 1: Indoor and outdoor

· Category 2: Sparse and dense

· Category 3: Within and without macro coverage
Small cells are applied for coverage and capacity enhancement for indoor and outdoor scenarios. The outdoor sparse deployment and indoor sparse/dense deployment are considered as the most important scenarios. Especially, small cells could operate in co-channel or new spectrum mode, e.g. 3.5GHz, to explore more available bandwidth. Based on the analysis, the corresponding channel modes and other simulation assumptions are summarized below. 

2.2 Channel mode

2.2.1 Macro cell simulation parameter assumption
Related work has been studied in [3] Table A.2.1.1-2, the macro cell simulation assumptions are suggested to reuse the former work listed below.
Table 1 – 3GPP Case 1 and 3 (Macro-cell) 
system simulation baseline parameters

	Parameter
	Assumption

	Antenna pattern (horizontal)

(For 3-sector cell sites with fixed antenna patterns)
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 = 70 degrees,  Am = 25 dB 

	Antenna pattern (vertical)

(For 3-sector cell sites with fixed antenna patterns)
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The parameter 
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is the electrical antenna downtilt. The value for this parameter, as well as for a potential additional mechanical tilt, is not specified here, but may be set to fit other RRM techniques used. For calibration purposes, the values 
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= 15 degrees for 3GPP case 1 and 
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= 6 degrees for 3GPP case 3 may be used. Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.

	Combining method in 3D antenna pattern
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	Channel model
	3GPP Spatial Channel Model (SCM) [TR 25.996]

For single transmit antenna evaluations, the Typical Urban (TU) channel model may be used

	Total BS TX power (Ptotal)
	43dBm – 1.25, 5MHz carrier,   
46/49dBm – 10, 20MHz carrier
Some evaluations to exploit carrier aggregation techniques may use wider bandwidths e.g. 60 or 80 MHz (FDD). For these evaluations [49 dBm] Total BS Tx power should be used.

	UE power class
	 23dBm (200mW)
This corresponds to the sum of PA powers in multiple Tx antenna case

	In addition to the antenna bore-sight orientation in TR25.814 (center direction points to the flat side), an optional orientation as shown can be used if needed in Coordinated Multipoint study (i.e., point to corners) for 3GPP internal evaluations
	 





2.2.2 Small cell simulation parameter assumption
As the typical deployment scenarios which haven’t defined in [2] in the new SI, our considerations on the deployment priorities are summarized as follows.

· Priority 1: Indoor capacity enhancement, especially for dense deployment scenario.

· Priority 2: Outdoor capacity enhancement.

· Priority 3: Outdoor coverage.

· Priority 4: Indoor coverage.

The simulation parameters in Table 2 should be determined according to the deployment scenarios.

Table 2 –System simulation parameters for small cell scenario
	
	Assumption

	Parameter
	Outdoor scenario
	Indoor scenario [3]
	Indoor scenario (for 3.5GHz)

	Distance-dependent path loss
	Macro to UE:

PLLOS(R)= 103.4+24.2log10(R)

PLNLOS(R)= 131.1+42.8log10(R)
For 2GHz, R in km.
Case 1: Prob(R)=min(0.018/R,1)*(1-exp(-R/0.063))+exp(-R/0.063)
Case 3 (Suburban):

Prob(R)=exp(-(R-0.01)/0.2)
Case 3 (Rural/ Suburban): 
Prob(R)=exp(-(R-0.01)/1.0)
Small cell to UE:

PLLOS(R)=103.8+20.9log10(R)

PLNLOS(R)=145.4+37.5log10(R)
For 2GHz, R in km.
Case 1: Prob(R)=0.5-min(0.5,5exp(-0.156/R))+min(0.5, 5exp(-R/0.03))

Case 3: Prob(R)=0.5-min(0.5,3exp(-0.3/R))+min(0.5, 3exp(-R/0.095))
	Dual-stripe model is suggested to adopt the indoor deployment scenario.

Path loss between Indoor UE to macro could refer to Table A.2.1.1.2-7 and Table A.2.1.1.2-8 for suburban and urban deployment, respectively.
	Dual-stripe model is suggested to adopt the indoor deployment scenario [3].

Path loss model between Indoor UE to small cells are TBD.

	Carrier frequency
	2.0GHz
	2.0GHz
	3.5GHz

	Fast fading model
	RMa (UE to macro) or 

InH (NLOS) (UE to small cell)
	UMa (UE to macro) or 

InH (NLOS) (UE to small cell)
	InH

	Lognormal Shadowing
	[4]
	[4]
	TBD

	Shadowing correlation
	For outdoor scenario 0.5
	0
	0

	Antenna pattern
	Omni-directional
	Omni-directional
	Omni-directional

	Antenna gain
	5 dBi
	5 dBi
	0 dBi

	Antenna configuration
	2 rx, 2 tx
	2 rx, 2 tx
	2 rx, 2 tx

	UE speed
	3-30km/h
	3km/h
	3km/h

	Penetration loss
	0
	10 or 20 dB
	20 dB

	Max. Tx power
	24 or 30 dBm
	20 dBm
	20 dBm

	Bandwidth
	20MHz
	20MHz
	20MHz

	UE power class
	23 dBm
	23 dBm
	23 dBm

	Inter-cell interference modeling
	Explicit modelling
	Explicit modelling
	Explicit modelling


Small cell base station deployment model and user distribution assumptions are suggested as below.

Table 3 Small cell base station deployment model and user distribution

	Scenario Priority
	UE density across macro cells
	UE distribution within a macro cell
	New node distribution within a macro cell
	Comments

	1
	Uniform 
25/macro cell
	Uniform
	Uncorrelated
	Outdoor coverage

	2
	Non-uniform 

30-60/macro cell
	Uniform
	Correlated
	Sensitivity to non-uniform UE density for indoor coverage

	3
	Non-uniform

30-60/macro cell
	Uniform
	Correlated
	Indoor capacity enhancement

	4
	Non-uniform
30-60/macro cell
	Uniform
	Uncorrelated
	Outdoor capacity enhancement


The numbers of small cells placing in the macro cell coverage area in different scenarios have to determine in the SI. For simplicity, the small cells are uniformly deployed in the coverage area with a pre-determined number, on which could make an agreement.

3 Conclusions

In the contribution, our considerations on simulation assumptions for small cell scenarios are summarized for discussion.
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