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1 Introduction
The current LTE-A evaluation methodology ‎[1] defines a clustered femto deployment to be used for heterogeneous network evaluation. Each cluster contains a number of femto cells. However, the detailed femto deployment within a cluster is not defined yet. This contribution proposes an urban dense apartment model for the femto cluster, which is one of the agreed evaluation models in Femto Forum.
2 Proposed urban dense apartment model
The proposed model has taken into account the 3GPP RAN4 contributions ‎[2]

 REF _Ref220840504 \r \h 
‎[3]

 REF _Ref220840505 \r \h 
‎[4] with suitable modifications. 

Each femto cluster contains two stripes of apartments as shown in Figure 1. Each stripe has 2 by 10 apartments. Each apartment is of size 10m X 10m. There is a street between the two stripes of apartments, with width of 10m. Each femto cluster is of size 120m X 70m. This is to make sure that femtocells from neighbouring femto clusters are not too close to each other. Each femtocell cluster has L floors. L could be chosen randomly between 1 and 10.  Different femtocell cluster can have a different number of floors. One or several femto clusters are randomly dropped in a macro-cell. It is assumed that femto clusters are not overlapping with each other.  
To simulate the realistic case that an apartment may not have a femtocell, we use a parameter named “deployment ratio” to determine whether an apartment is deployed with a femtocell or not. If the deployment ratio is 0.2, it means that on average, each cluster of 40 apartments has 8 (=0.2*40) femtocells. The deployment ratio can vary from 0.0 to 1.0. Another parameter called “activation ratio” is defined as the percentage of active femtocells. If a femtocell is active, it will transmit with suitable power on both traffic and control channels. Otherwise, it will only transmit the control channels. Activation ratio can be from 0 to 100%.
For the apartment which has a femto, the femto and UE are placed randomly and uniformly in the apartment with a minimum separation of one meter. It is assumed one femto UE per active femto cell. Macro UEs are dropped uniformly and randomly throughout the macro cell. It is possible that some macro UEs will be dropped inside femto clusters. 
Compared to the 5x5 grid apartment model in ‎[5], the above proposed two-stripe model could better reflect the apartment layout in reality and hence model the macro-to-femto and femto-to-femto interference scenarios more appropriately. 
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 Figure 1. A femto cluster
3 Text Proposal for TR 36.814
-------------------------- 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.2
System simulation Scenarios

A.2.1
System simulation assumptions

A.2.1.1

Reference system deployments
A.2.1.1.2
Heterogeneous deployments
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.

A.2.1.1.2.1 Further simulation assumptions for heterogeneous deployment with femto
Table A.2.1.1.2-4. Placing of femto cells, femto UEs and macro UEs

	Configuration
	Macro-femto Deployment
	Placing of nodes
	Placing of femto UEs and femto base stations
	Placing of macro UEs

	1
	Independent channel
	Clustered.

 Clusters are randomly dropped in macro cell without overlapping
	 One femto UE per active femto cell. 

Femto UE and femto base station are randomly dropped in the apartment with a minimum separation of one meter
	Macro UEs are randomly dropped in macro cell. 
[10] macro UEs per sector

	2
	Co-channel
	Clustered.

Clusters are randomly dropped in macro cell without overlapping
	 One femto UE per active femto cell. Femto UE and femto base station are randomly dropped in the apartment with a minimum separation of one meter
	Macro UEs are randomly dropped in macro cell. 

[10] macro UEs per sector


Each femto cluster contains two stripes of apartments as shown in Figure 1. Each stripe has 2 by 10 apartments. Each apartment is of size 10m X 10m. There is a street between the two stripes of apartments, with width of 10m. Each femto cluster is of size 120m X 70m. This is to make sure that femtocells from neighbouring femto clusters are not too close to each other. Each femtocell cluster has L floors. L could be chosen randomly between 1 and 10.  Different femtocell cluster can have a different number of floors. One or several femto clusters are randomly dropped in a macro-cell. It is assumed that femto clusters are not overlapping with each other.  

To simulate the realistic case that an apartment may not have a femtocell, we use a parameter named “deployment ratio” to determine whether an apartment is deployed with a femtocell or not. If the deployment ratio is 0.2, it means that on average, each cluster of 40 apartments has 8 (=0.2*40) femtocells. The deployment ratio can vary from 0.0 to 1.0. Another parameter called “activation ratio” is defined as the percentage of active femtocells. If a femtocell is active, it will transmit with suitable power on both traffic and control channels. Otherwise, it will only transmit the control channels. Activation ratio can be from 0 to 100%.
For the apartment which has a femto, the femto and UE are placed randomly and uniformly in the apartment with a minimum separation of one meter. It is assumed one femto UE per active femto cell. Macro UEs are dropped uniformly and randomly throughout the macro cell. It is possible that some macro UEs will be dropped inside femto clusters. 
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 Figure 1. A femto cluster
-------------------------- End of text proposal --------------------------
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