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1
Introduction

This contribution presents a text proposal for [1] to include the evaluation methodology for heterogeneous deployment studies in LTE-A according to the discussion in [2]. 
2
TP

-------------------------- Start of text proposal --------------------------
Annex A: Simulation model

Editor's note: This annex will capture the evaluation model such as case in 25.814, micro cell, indoor and rural/high-speed for performance evaluation in RAN WG1.
A.1
Link simulation Scenarios

[…]

A.2
System simulation Scenarios

A.2.1
System simulation assumptions

[…]

A.2.1.1
Reference system deployments

This section describes the reference system deployments to use for the different system evaluations. 
A.2.1.1.1
Homogeneous deployments

[…]

A.2.1.1.2
Heterogeneous deployments

Heterogeneous deployments consist of deployments where low power nodes are dropped throughout a macro-cell layout. The macro-cell layouts described in section A.2.1.1.1 that are relevant for heterogeneous network deployments are

· Case 1

· Micro-cell
· Rural/high speed

The categorization of the low power nodes is as described in Table x1. 
Table x1. Categorization of new nodes

	
	Backhaul
	Access
	Notes

	Pico cells
	X2(*)
	Open to all UEs
	Placed outdoors

	Femto cells
	FFS
	Closed Subscriber Group (CSG)
	Placed indoors

	Relay nodes
	Through air-interface with a macro-cell
	Open to all UEs
	Repeaters are L1 relays. Placed outdoors


(*) The X2 backhaul latency shall be modelled as an exponential random variable with 20ms average delay.
Table x2 presents the baseline parameters for evaluations in heterogeneous networks.  

Table x2. Heterogeneous system simulation baseline parameters
	Parameter
	Assumption

	
	Pico
	Femto
	Relay

	Nodes per macro-cell
	1, 2, 4 or 10

	Distance-dependent path loss
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	Lognormal Shadowing
	Similar to UMTS 30.03, B 1.41.4 [ETSI TR 101 112]

	Shadowing standard deviation
	10dB



	Correlation distance of Shadowing
	10m
(outdoor to indoor)
	FFS m
(indoor to indoor)
	10m
(outdoor to indoor)

	Shadowing correlation
	Between cells
	0.5
	0.5
	0.5

	
	Between sectors
	N/A
	N/A
	N/A

	Penetration Loss  
	Included in Distance dependent pathloss model

	Antenna pattern  (horizontal)
	
[image: image4.wmf](

)

1

=

q

A

 (omnidirectional)
	
[image: image5.wmf](

)

1

=

q

A

 (omnidirectional)
	
[image: image6.wmf](

)

ú

ú

û

ù

ê

ê

ë

é

÷

÷

ø

ö

ç

ç

è

æ

-

=

m

dB

A

A

,

12

min

2

3

q

q

q



[image: image7.wmf]dB

3

q

 = 70 degrees,  Am = 20 dB

	
	
	
	
[image: image8.wmf](

)

1

=

q

A

 for UE access

	Carrier Frequency
	CF= 2GHz

	Channel model
	Initial simulations: Constant AWGN channel for system level simulation modelling; TU for link level simulation modelling.

Later simulations: SCM for multiple antenna MIMO simulations.

	UE speeds of interest
	3 km/h for case 1 and micro-cell
120 km/h for rural high speed

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

	
	
	
	30 dBm – 10MHz carrier, for UE access

	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 configuration
	4 tx , 4 rx
	2 tx , 2 rx
	2 tx , 2 rx for backhaul to macro

	
	
	
	2 tx , 2 rx for UE access

	Antenna height
	5
	1.5
	5

	Antenna gain + connector loss
	3dB
	3dB
	7dB for backhaul to macro

	
	
	
	3dB for UE access

	Dropping of nodes and UEs
	See Table x3a
	See Table x3b
	See Table x3a

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

	Minimum distance between UE and regular node
	>= 35m

	Minimum distance between UE and new node
	> 10m
	>= 2m
	> 10m


Table x3a. Dropping of nodes and UEs

	Configuration
	UE density cross cell*
	UE distribution within a cell
	Node distribution within a cell
	Comments

	1
	Uniform 25/cell
	Uniform
	Uncorrelated
	Capacity enhancement

	2
	Non-uniform 

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

	3
	Non-uniform

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

	4
	Non-uniform

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


* Node density is proportional to the UE density in each cell.
Table x3b. Dropping of femto cells and UEs

	Configuration
	Macro-femto Deployment
	Dropping of nodes
	Dropping of UEs

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

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


A.2.1.2
Channel models
[…]

A.2.1.3
Traffic models
Proposed traffic models for system performance evaluations are given in Table x5. System throughput studies shall be assessed using full-buffer traffic model capturing continuous traffic and non-varying interference. Additionally, evaluations with time-varying interference shall be carried out using bursty traffic models. Table x4 proposes a Poisson-based traffic model to exercise system performance studies in bursty traffic. 

Table x5 Traffic Models

	Traffic Models
	Model Applies to

	Full buffer
	DL and UL. 
Continuous traffic.

	Poisson-based
Burst of fixed size S. Arrival of bursts model as a Poisson process with arrival rate λ
	DL and UL. 
Bursty traffic.

	VoIP
	DL and UL
Real time services


A.2.1.4
System performance metrics

For evaluations with full-buffer traffic model, the following performance metrics need to be considered:

· Mean user throughput

· Throughput CDF

· Median and 5% worst user throughput

For evaluations with bursty traffic model, the following performance metrics need to be considered:

· Perceived throughput, defined as the size of a burst divided by the time between the arrival of the first packet of a burst and the reception of the last packet of the burst

· Average perceived throughput of a user defined as the average perceived throughput for all bursts intended for this user

· Tail perceived throughput defined as the worst 5% perceived throughput among all bursts intended for a user

· User perceived throughput CDF (average and/or tail). 

· Median and 5% worst user perceived throughput (average and/or tail).
-------------------------- End of text proposal --------------------------
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