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1
Introduction
In this paper we would like to propose the content of the Shared cell for Co-Channel section in the proposed Heterogeneous Networks TR Skeleton [1]. 
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7.3
Shared Cell for Co-Channel
Based on the data transmission from LPN and macro nodes, we can divide the downlink transmission modes into three types. 

A.  Single Frequency Network (SFN) mode:
In this mode, multiple nodes (e.g. macro and LPNs) transmit the same data to a specific UE. Hence, the signal to noise ratio of the UE can be improved.  The main idea of this mode is to combine signals over the air from all nodes by means of transmitting exactly the same pilot, control channels and data channel in downlink using the same carrier frequency and spreading and scrambling codes.  Figure 1 shows the conceptual diagram of this mode, where we assumed one macro node and 3 LPNs are deployed in combined cell. Since in this mode, signal to noise ratio is improved by the addition of LPNs, this mode can be used for coverage improvements.  




Figure 1 Downlink channel configuration in combined cell deployment with SFN mode
B. Node Selection with Spatial Reuse: 
Figure 2 shows the conceptual diagram of this mode, where we assumed one macro node and 3 LPN are deployed in a combined cell. Note that the same pilot signal is transmitted from all the nodes. This is due to the fact that we would like to serve the legacy users using this mode.  The downlink control channel and the data traffic are scheduled to different UEs from different nodes, which were shown with different color codes. Since the scheduling is done per combined cell, the central scheduler decided which nodes should transmit to the various UEs.  





Figure 2 Downlink channel configuration in combined cell deployment with Spatial Reuse mode
C. MIMO mode with spatially separated nodes:
In this mode, some of the low power nodes act like distributed MIMO. i.e. MIMO transmission with spatially separated antennas as shown in Figure 3.  In this mode, MIMO gains (both diversity and multiplexing gains) can be achieved. By using this approach the performance of combined cell can be increased significantly.





Figure 3 Downlink channel configuration in combined cell deployment in MIMO mode with spatially separated Nodes
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