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1. Introduction

It has been observed in [1] that a large number of closed access HeNBs can create significant interference towards the macro layer. However, we also note that the degradation of macro cell throughput can be effectively constrained if the number of closed access HeNBs is within some certain limit. Although it has been proposed to use open/hybrid access mode to mitigate HeNB interference, such a proposal may lead to following issues:

· Consumers who have bought HeNBs may not feel good if their neighbors can use their HeNBs freely. Please note that although a neighboring UE can only be served at low priority by a hybrid access HeNB, it can still receive adequate best effort services as a HeNB generally can not fully utilize its bandwidth, especially for co-channel deployment scenarios where HeNBs and macro eNBs share the same bandwidth. 
· Operators may not be able to achieve high HeNB penetration as consumers who don’t own HeNBs will be less motivated to buy one as long as they can find available HeNBs from neighbors.

To mitigate HeNB interference as well as to prevent free HeNB usage by neighbors, we propose dynamically changing HeNB access mode to ensure that the number of closed access mode HeNBs under each macro cell is upper limited at any time instant. A centralized controller, such as HeNB gateway or HeNB management server, is needed to facilitate the operation. Note that the centralized controller needs to obtain the locations of HeNBs and determine their adjacency relationship with macro cells. 
A text proposal is given in the next section. 
2. Text Proposal
7.2 Control of HeNB Downlink Interference

.

.

.

7.2.X Control of HeNB Downlink Interference by dynamically changing HeNB access mode
· A centralized controller (e.g. HeNB Gateway or HeNB management server) sets an upper bound for the number of closed access HeNBs under each macro cell in the network, and configures, for each HeNB, the time intervals it supports closed access and open/hybrid access, respectively. Then each HeNB dynamically varies its access authorization based on the configuration parameters provided by the centralized controller. 
· Different macro cells may have different or common upper bounds for the number of closed access HeNBs under their coverage. 

· Whenever a HeNB is deployed, the centralized controller will determine its adjacent macro cell based on its location and configure the time intervals it will operate in closed access and open/hybrid access modes. 

· Time intervals to support closed access for different HeNBs shall be carefully arranged to ensure that the number of closed access HeNBs under every macro cell can be upper limited at any time instant.   

· E.g. some HeNBs may not allow access by non-subscribers the first 30 minutes of every hour, but others may do; alternatively, some HeNBs may not allow access by non-subscribers 9AM-11PM everyday, but others may do. 

· The upper bound of the number of closed access HeNBs under a macro cell can be determined by 

· Simulation/numerical analysis 
· HeNB subscription profile 

· E.g. make HeNBs “less open” if the subscription rate is high and the subscribers desire to do so.

· Macro cell load
· E.g. make HeNBs “more open” when macro cell is heavy loaded, and “less open” when macro cell is lightly loaded.
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