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1. Introduction

Mobile data traffic is growing quickly and will continue to grow due to the increasing penetration of smart phones and the increasing use of data and video services. Heterogeneous Networks (Hetnet) is considered as a promising technology to meet the requirements in an efficient way and with a relatively low cost. Hetnet is a mixed deployment of small cells (micro, Pico) and macro cells. It is a powerful technique to quickly increase the capacity of the network as well as coverage.

At RAN#57, a Rel-12 new study item “Study on UMTS Heterogeneous Networks” was approved [1]. 

In this contribution, we discuss the deploy scenarios for UMTS Hetnet.
2. Discussion

Based the frequencies which deploy the macro and small cells, there are three deploy scenarios for UMTS Hetnet:

· Full Co-channel deployment

· Partial Co-channel deployment

· Dedicated Frequency deployment

2.1. Scenario 1:　Full Co-channel deployment

In this deployment scenario, the small cells are deployed in all of the macro frequencies. The most possibility use case for this scenario is “frequency limitation” at the initial Hetnet deployment. For example, operators only have one frequency available and it is required small cell deployment.
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Figure 1: Full Co-channel deployment
In this deployment scenario, the main aspects to be study:

· Co-channel interference management is the key for successful deployment.

· Mobility is also a big challenge for fast changing radio channels

· For multi-flow, only SFDC function can be enabled.

The legacy UE impact need to be carefully considered for this deploy scenario.

2.2. Scenario 2:　Partial Co-channel deployment

In this deployment scenario, the small cells are deployed in part of the macro frequencies. This is the most possibility scenario at the initial Hetnet deployment. 
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Figure 2: Partial Co-channel deployment

In this deployment scenario, the main aspects to be study:

· Co-channel interference management is the key for successful deployment.

· Mobility is also a big challenge for fast changing radio channels. 

· For multi-flow, SFDC, DFDC, DF3C, DF4C function can be enabled.

Comparing with scenario 1, the requirements on legacy UE impact can be moderate as they can be served by macro cell layer.
2.3. Scenario 3: Dedicated Frequency deployment
In this deployment scenario, the small cells and macro cells are deployed different frequencies. This is the most possibility scenario at the initial Hetnet deployment if operators do not fully use all of the available frequencies. 
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Figure 3: Dedicated Frequency deployment

In this deployment scenario, the main aspects to be study:

· Almost no Interference between macro layer and small cell layer.

· Main channel is inter-frequency mobility. 

· For multi-flow, DFDC, DF3C, DF4C function can be enabled.

Comparing with scenario 1, the requirements on legacy UE impact can be moderate as they can be served by macro cell layer.

3. Conclusion
In this document we discuss the deploy scenarios for UMTS Hetnet. It is proposed that RAN2 use the scenarios as the reference for UMTS Hetnet study.
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