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1
Introduction 

Heterogeneous networks (HetNets) have been added to the scope of the LTE-A study item. Several contributions on the scenarios for HetNets were proposed in the previous #58b meeting . Followings are  the observations from the  discussion:

1. Identify relevant scenarios, taking into account priorities in other working groups, e.g. macro +

· pico / hotspot

· femto / HeNB

· relay

2. Performance metrics
· confirm usage of existing channel models (low priority)

· suitable traffic models 

· consider mobility aspects

3. Consider which technical aspects may be relevant, e.g. 

· Co-ordination 

· control vs. data

· interference control / scheduling / beamforming

· Cell selection / association

· Load balancing

· Link control e.g. power control
This contribution provides additional views on scenarios for HetNets including local eNBs with same CSG ID and the areas of interest in relation to enabling efficient support of HetNets in LTE-A.

2
Discussion

2.1
General HetNets scenario for femto cell

Generally, in case of HetNets including femto cells, it has two different modelling versions, depending on the definition of femto clusters in [1] and [2]. Namely, the first one is the residential case and the second  is the dense urban building case.

Residential femto case:
An example of the residential model is illustrated in Figure 1. More than one femto could be in each house or in a building, however, figure 1 shows just one femto in a house or a building.  Most of the cases, interference from macro could be higher than the one from each femto. Therefore, in this case, how to mitigate interference from macro would be an important aspect in  coordinating interference.
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Figure 1 Scalable model for femto residential cluster case

Dense urban femto building case:

Figure 2 shows  dense urban femto building case [2]. This model is different from the residential femto case because each femto could be in the same place where it is shielded from the macro. In this case, the interference from each femto is higher than the one from the macro outside. Namely, interference from each femto could be dominant here. However, even in this case, there could be some users who are connected with the macro, therefore the interference due to the macro could also exist.


[image: image2]
Figure 2 Example of model for dense urban femto cluster case
2.2
Additional HetNets scenario for femto cell with same CSG ID
Figure 3 shows   residential case and dense urban case with the same CSG ID or different CSG ID. We separated each case with following list:

1. Residential case with different CSG ID

- This could be a general case of the residential femto, which has different CSG ID from each femto in a house or a store. In this case, the scenario would be the  same as the original residential femto case.

2. Residential case with the same CSG ID

- This  could be a special case of the residential femto, which has the same CSG ID. For instance, college campus could belong to to this case. Or some femto cells with which the same user registers and could connect could be in this case. However, those femto cells might be separated in long distance  that we may not  need to consider interference mitigation and coordination at all.

3. Dense urban case with different CSG ID

- This could be a general case of dense urban femto, which has different CSG ID from each femto in an apartment or a building without proper planning.

4. Dense urban case with the same CSG ID

- This could be a special case of dense urban femto, which has the same CSG ID. For instance, a company or a factory which runs by one owner could deploy femto cells in a planned manner.  In this case, we can give a priority or employ some specific scheme for cluster femto cells within the same CSG ID so that it could have their own interference mitigation or coordination scheme which prevents from the interference from the macro and each femto within the same building.


[image: image3]
Figure 3 Example of models for dense urban/residential femto clusters case with different CSG ID/same CSG ID

3
Conclusions

 In this contribution, we classified the cases where femto cells could have  the same or different CSG ID. Dense urban cluster of femto cells might be under the same scheme due to the same CSG ID  that they could have a priority or specific scheme from the network and could have their own interference mitigation or coordination scheme which prevents it from the interference from the macro and each femto within the same building. Therefore, it is recommended that RAN1 carefully consider the dense urban cluster femto case with the same CSG ID when considering technical aspect such as coordination, cell-selection, load balancing, link control and power control.
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