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1
Introduction

The endorsed LTE-A evaluation methodology text proposal [1] describes the heterogeneous deployment scenarios and the corresponding system simulation parameters. In this contribution, we would like to further clarify the lognormal modelling and UE dropping methods for the heterogeneous deployment studies. 
2
Discussion
The heterogeneous deployment scenarios are defined in Table A.2.1.1.2-2 of the draft evaluation methodology. The lognormal modelling is specified as “Similar to UMTS 30.03, B 1.41.4 [ETSI TR 101 112]” with a standard deviation of 10 dB for the UE to new node links. 
The 3GPP shadowing correlation model for homogeneous deployments specifies 100% correlation for collocated cells and 50% correlation for cells of different site. This model could be readily implemented by generating one common shadowing factor for each UE and one independent shadowing factor for each UE – eNB pair. Note that currently the UE to macro link and the UE to new nodes link have standard deviations of 8 dB and 10 dB, respectively. In our opinion, it would not be justified to modify the existing shadowing correlation model without extensive new measurements. The text proposal in the next section clarifies that the same correlation model should be used between the UE to macro link and the UE to new node link.
As one example, the shadowing correlation between UE to macro and new node links could be implemented using the following approach:
1. For each UE, generates one random variable 
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2. For each UE to macro cell site or new node link, generate an IID random variable 
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3. The lognormal shadowing for UE to any cell site (macro or new node) is given by 
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= 0.5 is the correlation factor between cell sites, 
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is the standard deviation of lognormal shadowing of the type of link. In the case of UE to macro link, 
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= 8 dB; in the case of UE to RRH / Hotzone / femto / relay link, 
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= 10 dB. 

Table A.2.1.1.2-3. of the draft evaluation methodology defines the placing of new nodes and UEs in a heterogeneous network. Uniform and non-uniform UE densities have been defined for different deployment scenarios. Note that the number of UEs per cell for homogeneous deployment is defined the number of UEs being served by a particular cell. In the context of heterogeneous networks where the serving cell could be either a macro cell or a new node,  the UE density should be redefined as the number of UEs located in the geographical area of a macro cell. The text proposal is provided in section 3.
3
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-------------------------- Start of text proposal --------------------------

Table A.2.1.1.2-2. Heterogeneous system simulation baseline parameters

	Parameter
	Assumption

	
	RRH / Hotzone
	Femto
	Relay

	Nodes per macro-cell
	1, 2, 4 or 10
Note: for femto cells, this number represents the number of clusters. The number of femto cells in each cluster is FFS.

	Distance-dependent path loss from new nodes to UE*
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R in km, the number of floors in the path is assumed to be 0.
	Macro to relay:
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R in km for backhaul to macro

	
	
	
	Relay to UE: 
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R in km, for UE access
Note 1: this path loss models assume in-band relay. Simulations for out-of-band relay should re-examine this assumption.
Note 2: relay node has an antenna height of 5m, other antenna heights FFS.

	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.41.4 [ETSI TR 101 112]

	Shadowing standard deviation
	10 dB


	10dB


	Macro to relay: 6 dB

	
	
	
	Relay to UE: 10 dB

	Shadowing correlation
	Between cells*
	0.5
	0.5
	0.5

	
	Between sectors
	N/A
	N/A
	N/A

	Penetration Loss  
	20 dB for Case 1,3; See ITU.Eval for ITU Rural
	N/A
	Macro to relay: 0 dB

	
	
	
	Relay to UE: 20 dB for Case 1,3; See ITU.Eval for ITU Rural

	Antenna pattern  (horizontal)
	
[image: image12.wmf](

)

0

=

q

A

 dB (omnidirectional)
	
[image: image13.wmf](

)

0

=

q

A

 dB (omnidirectional)
	Macro to relay:
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 = 70 degrees,  Am = 20 dB. TDD relay may reuse the same omni-directional antenna as in relay-UE links.

	
	
	
	Relay to UE:
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 dB. Use of antenna downtilt and a corresponding vertical antenna pattern is FFS.

	Carrier Frequency
	CF= 2GHz for case 1 and case 3
CF = 0.8GHz for high sped rural

	Channel model
	If fast fading modelling is disabled in system level simulations for relative evaluations, the impairment of frequency-selective fading channels shall be captured in the physical layer abstraction. For SIMO, the physical layer abstraction is based on TU link curves. For MIMO, the physical layer abstraction is FFS.

	UE speeds of interest
	Case 1 and Case 3: 3 km/h Rural high speed: 120 km/h for UEs served by macro, RRH, hotzone or relay nodes. 3 km/h for UEs served by femto cells.

	Doppler of relay-macro link
	N/A
	N/A
	Jakes spectrum with [5]Hz for NLOS component. LOS component [K=10dB].

	Total BS TX power (Ptotal)
	30 dBm – 10MHz carrier
	20 dBm – 10MHz carrier
	30 dBm – 10MHz carrier, for relay to macro

	
	
	
	30 dBm – 10MHz carrier, for relay to UE

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

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

DL: Explicit modelling else cell power = Ptotal

	Antenna configuration
	2 tx , 2 rx antenna ports, or 4 tx , 4 rx antenna ports
	2 tx , 2 rx antenna ports, or 4 tx , 4 rx antenna ports
	2 tx , 2 rx antenna ports, or 4 tx , 4 rx antenna ports for relay donor antenna to macro

	
	
	
	2 tx , 2 rx antenna ports, or 4 tx , 4 rx antenna ports for relay coverage antenna to UE 

	Antenna gain + connector loss [Motorola: reference for these values?]
	5dBi
	5dBi
	7dBi for relay donor antenna to macro

	
	
	
	5dBi for relay coverage antenna to UE

	Placing of new nodes and Ues
	See Table A.2.1.1.2-3
	See Table A.2.1.1.2-4
	See Table A.2.1.1.2-3

	Minimum distance between new node and regular nodes
	>=35m

	Minimum distance between UE and regular node
	>= 35m

	Minimum distance between UE and new node (RRH/Hotzone, Femto, Relay)
	> 10m
	>= 3m
	> 10m

	Minimum distance among new nodes
	FFS
	FFS
	FFS


* Cells including macro cells of the overlay network and new nodes.
Table A.2.1.1.2-3. Placing of new nodes and UEs

	Configuration
	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
	Capacity enhancement

	2
	Non-uniform 

[10 – 100]/macro cell
	Uniform
	Uncorrelated
	Sensitivity to non-uniform UE density across macro cells

	3
	Non-uniform

[10 – 100]/macro cell
	Uniform
	Correlated**
	Cell edge enhancement

	4
	Non-uniform

[10 – 100]/macro cell
	Clusters
	Correlated**
	Hotspot capacity enhancement


* New node density is proportional to the UE density in each macro cell. UE density is defined as the number of UEs in the geographic area of a macro cell.
**Relay and hotzone nodes, often deployed by planning, may be placed by [TBD] method.

Table A.2.1.1.2-4. Placing of femto cells and UEs

	Configuration
	Macro-femto Deployment
	Placing of nodes
	Placing of UEs

	1
	Independent channel
	Clustered
	Random placing of UEs within 
X meters of the femto cell

	2
	Co-channel
	Clustered
	Random placing of UEs within 
X meters of the femto cell


-------------------------- End of text proposal --------------------------
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