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1. Introduction
The definition of Cell Type has been discussed in RAN3 #62 meeting. However, the definition of cell type is not concluded yet, here the Cell Type definition for RRM usage is proposed.
2. Discussion
During the discussion in last meeting, cell radius (cell range expressed in TR 25.913) and Cell Hierarchy Level (according to cell reselection Requirement description in TS 36.133) were proposed to define the cell type, and Total TX power was also commented to be the consideration one.
In fact, there need more than two or three parameters to distinguish macro cell and micro cell even in UMTS, see the below tables capture from TS 25.814.
Table A.2.1.1-3 – Macro-cell system simulation baseline parameters

	Parameter
	Assumption

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site distance
	See Table A.2.1.1-1

	Distance-dependent path loss
	L=I + 37.6log10(.R), R in kilometers

I=128.1 – 2GHz,   I=120.9 - 900MHz [5]

	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.4.1.4 [6]

	Shadowing standard deviation
	8 dB

	Correlation distance of Shadowing
	50 m  (See D,4 in UMTS 30.03)

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration Loss  
	See Table A2.1.1-1[11][15]

	Antenna pattern [4] (horizontal)
(For 3-sector cell sites with fixed antenna patterns)
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	Carrier Frequency / Bandwidth
	See Table A.2.1.1-1

	Channel model
	Typical Urban (TU) early simulations

Spatial Channel Model (SCM) later simulations

	UE speeds of interest
	3km/h, 30km/h, 120km/h, 350km/h

	Total BS TX power (Ptotal)
	43dBm – 1.25, 5MHz carrier,   46dBm - 10MHz carrier

	UE power class
	21dBm (125mW). 24dBm (250mW)

	Inter-cell Interference Modelling
	UL: Explicit modelling (all cells occupied by UEs), 

DL: Explicit modelling else cell power = Ptotal

	Antenna Bore-sight points toward flat side of cell (for 3-sector sites with fixed antenna patterns)
	


	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	>= 35 meters [7]


Table A.2.1.1-4 Micro-cell system simulation parameters for initial or early MIMO simulation results 

	Parameter
	Assumption

	
	Outdoor to indoor
	Out-door to outdoor

	Cellular Layout
	Hexagonal grid, 19 cell sites, 1 sectors per site

	Inter-site distance
	See A.2.1.1-2

	Distance-dependent path loss
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	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.41.4 [6]

	Shadowing standard deviation
	10 dB


	10dB

	Correlation distance of Shadowing
	10 m
	25 m

	Shadowing correlation
	Between cells
	0.0

	
	Between sectors
	na

	Penetration Loss  
	Included in Distance dependent pathloss model

	Antenna pattern  (horizontal)
(For omni cell sites with fixed antenna patterns)
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	Carrier Frequency
	CF= 2GHz

	Channel model
	According to Table A.2.1.2-1

	UE speeds of interest
	3km/h
	3km/h, 30km/h

	Total BS TX power (Ptotal)
	38 dBm – 10MHz carrier  [7] 

	UE power class
	21dBm (125mW). 24dBm (250mW)

	Inter-cell Interference Modelling
	UL: Explicit modelling (all cells occupied by Ues), 

DL: Explicit modelling else cell power = Ptotal

	BS position in the middle of the hexagon
	


	Users dropped uniformly in entire cell
	


	Minimum distance between UE and cell
	>= 10m (and minimum coupling loss of -53dB)

The distance dependent pathloss + shadow fading is lower limited to free-space distance dependent pathloss


Some parameters would impact on the cell configuration for different cell types. Actually, it doesn't seem to have much meaning to get all the information of these different parameters for RAN RRM decision. For example, when the eNB need to decide the target handover cell for a certain UE, the common understanding of macro cell or micro cell is enough to make such decision. 
Below is subtracted from TR 36.942, which is the LTE technical report. 

4.4
Cell layouts

This chapter contains different cell layouts in form of e.g. single operator, multi-operator and multi layer cell layouts (e.g. macro-micro etc).
In LTE, there may would also have macro cell and micro cell, furthermore, HeNB (HNB for UMTS) has also been discussed these days. 
According previous meeting discussion, Cell Type IE may be included in ‘Last Visited E-UTRAN Cell Information’, ‘Served Cell Information’ and ‘Neighbour Information’ in S1AP and X2AP messages. Here cell type information would be used as an important input parameter for RRM algorithm, e.g. mobility management、load balance、other usage relative with SON cases. 
Cell Type used for RRM could be defined as an ENUMERATED IE, which includes Macro cell, Micro cell, HeNB cell.
3. Conclusion and Proposal
It is proposed to agree on the Cell Type definition in [1]][2] to complete full S1AP and X2AP processing implementation.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Cell Type
	M
	
	ENUMERATED(
macro cell, micro cell,  HeNB cell
)
	
	–
	–


4. References

[1] 3GPP TS 36.413 v8.4.0
[2] 3GPP TS 32.423 v8.4.0
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