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1 Introduction
A study item on UMTS Heterogeneous Networks was started in RAN#56 [1]. Two use-cases for heterogeneous network deployment that may be envisioned are coverage holes and localized traffic hotspots. Coverage holes can be due to difficult radio environments, such as shielded buildings, etc. or locations where site acquisition is challenging. Localized traffic hotspots are useful in areas of heavy data usage, such as sports events, shopping malls, etc. Deployment of LPNs as a complement to a macro network then aims at improving capacity and coverage. To achieve this, heterogeneous networks consist of deployments where low power nodes (LPN) are placed throughout a macro-cell layout. Note that the term LPN covers, for example, remote radio units (RRUs), picos, or micro base stations. To get a better understanding of the gains and problems, RAN1 should agree on relevant scenarios to study in a heterogeneous deployment context.

In this contribution, we describe the deployment scenarios where we envision heterogeneous networks will be beneficial. Initial considerations on heterogeneous networks can be found in [3] and simulation assumptions are discussed in [4].
2 Heterogeneous Deployment Scenarios 
We envision the deployment scenarios for a UMTS network will be very much similar to those for a LTE network. For operators running both UMTS and LTE networks, a unified deployment strategy will likely be employed. In [2], two heterogeneous networks deployment scenarios were defined as special cases of coordinated multiple point (CoMP) transmission for a LTE network. We propose the same scenarios are considered for the UMTS study item. Thus like the LTE study item, we divide the heterogeneous deployments into two scenarios:
· Scenario I: Heterogeneous network with low power nodes within the macro-cell coverage region, where the transmission/reception points created by the low power nodes have the same cell IDs as the macro cell.

· Scenario II:  Heterogeneous network with low power nodes within the macro-cell coverage area, where the transmission/reception points created by the low power nodes have different cell IDs as compared to the macro cell.

2.1  Deployment Scenario I - Same Cell ID for Macro Cell and LPNs
In this scenario, all the deployed low power nodes have the same cell ID as that of the macro cell. In other words, the low power nodes are part of the macro cell without creating independent cells. This is referred to as shared cell. We can further divide this scenario into two cases:

1. Co-channel frequency deployment

2. Dedicated frequency deployment 
Co-channel frequency deployment: Figure 1 shows the case when all the low power nodes use the same frequency as the macro in a macro cell covering area. This is highly useful in order to fill the hot spots or coverage holes. Hence, in this case we expect the cell edge user data rates to improve with the deployment of these low power nodes.  One alternative for this scenario is that, at a given time, the UE can only receive data from either the macro node or the low power node but not from both.  This is one of the basic configurations for Heterogeneous networks.
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Figure 1  Heterogeneous Network Deployment scenario 1

Another case we envision is that the UE can receive data from the macro node and the low power node(s) simultaneously. Another way to view this scenario is distributed MIMO, which might be useful in some scenarios. Hence, for co-channel deployment, we propose that RAN1 should study:

Proposal 1: In the co-channel deployment scenario, a UE can receive data from the macro node or the low power node(s), but not both nodes, at any time.
Proposal 2: In the co-channel deployment scenario, a UE can receive data from both the macro node and the low power nodes at any time.
Dedicated frequency deployment: In this case the low power nodes use a different frequency compared to the macro node. We feel that this scenario is not interesting hence we propose that this does not need to be studied
2.2  Deployment Scenario II - Different Cell ID for Macro Cell and LPNs
In this scenario, low power nodes have a different cell ID compared to the macro cell. In this case, mobility management such as cell selection and handover between macro and small cells simply follow regular UMTS procedures. This scenario can further be divided into two cases:

1. Co-channel frequency deployment

2. Dedicated frequency deployment 

Co-channel frequency deployment: UE may have one or multiple serving cells. In the latter case, this study will be similar to multiflow which was studied in Release 11.  We can repeat the study with LPN instead of macro node for the secondary cell.

Dedicated frequency deployment: We feel that this scenario is not interesting as macro and LPN interference is isolated. From the perspectives of each frequency, it becomes a homogeneous network. We propose that this does not need to be studied. 
3. Conclusions

In this contribution, we listed some of the deployment scenario for evaluation in the study item. To minimize the effort in studying too many scenarios, we propose that 3GPP RAN1 focuses on the following scenarios:

Proposal 1: In Co-channel deployment scenario, a UE can receive data from either the macro node or low power node at any time.

Proposal 2: In Co-channel deployment UE receives data from both the macro node and low power node at any time.
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