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1 Introduction
To meet the requirement of IMT-ADV, LTE Advanced should support DL peak data rate up to 1 Gbps and UL peak data rate up to 500 Mbps based on carrier aggregation.  

Home eNB provides the user a cheap, fast, convenient and high data rate access to the mobile network. As a key deployment scenario, home eNBs will be popular and become an increasing service in the future. Then to support of home eNB is not a supplement but a necessary for LTE Advanced system.
To support high peak rate, carrier aggregation introduced in home eNB is inevitable. 
Two key factors should be taken into account for home eNB:

· A node with self-configuration and self-optimization function. So the selection and configuration of working component carrier is completed automatically without manual intervene.
· Green equipment with low energy cost and minimizing radiation. So how to save power should be an important issue for supporting the wider bandwidth.
In this contribution, we discuss some methods to optimize the configuration of component carriers under home eNB scenario for mitigating interference and green communication.  
2 Background
Generally, home eNB serves a less number of active users than that in eNB, and not all of the users are in a very high data rate service most of the time. If when power on, home eNB actives all component carriers of its own regardless of load condition of its serving UEs, some of those component carriers will be unoccupied by data service for UEs.
If the unoccupied component carriers still transmit synchronization signals, reference signals and system information periodically, it’s a violation of interference avoidance and green communication. 
The contribution [1] proposes that when power on, home eNB opens one component carrier for initial connection of UE, and will open other component carriers for UEs if existing component carriers cannot afford the traffic load. 

The first configured component carrier mainly provides UEs to initial access to home eNB, which can be defined as initial access carrier. The latter configured component carrier mainly provides UE more bandwidth for high rate data service, which can be defined as extra carrier.
The initial access carrier should be configured with synchronization signals, reference signals and system information. Referring to [2], anchor carrier lets UEs monitor only one component carrier as much as possible for power saving. From above description, the initial access carrier can act as UE’s anchor carrier, and the extra carrier can become anchor carrier if needed.
3 Component carrier selection
As we know, it is effectual method of avoiding interference that neighbouring home eNBs select different component carriers as working carrier respectively.
When power on, home eNB detects component carrier conditions of surrounding cells, including the signal strength and load condition. An unused component carrier of neighbouring (home) eNB is preferred as initial access carrier; if else, the component carrier with low load traffic and low signal strength is standby. If initial access carrier is determined, it doesn’t change frequently. 
Since different UEs vary their capabilities, carrier aggregation should be UE-specific. Hence, the selection and configuration of initial access carrier should also take the capability of its subscribed UEs into consideration. Therefore, home eNB may select one or more component carriers as initial access carrier. 
With the traffic load increasing or decreasing, home eNB opens or closes extra carriers automatically. We define a parameter as follow:
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1) Home eNB monitors traffic conditions of all carries and calculates traffic load indicator. When traffic load indicator is higher than a threshold, home eNB thinks that there may be need an another  component carrier to support the increasing traffic load.

2) A timer starts.
3) When the timer is overtime and the average of traffic load indicator is higher than the threshold, home eNB decides to open  new component carrier.
4) Home eNB can select a carrier as its component carrier autonomously, depended on traffic and interference conditions of carriers of the surrounding (home) eNBs. Possibly, with the assistant of eNB or a central control node to recommend a usable carrier set, home eNB selects one from them. Likewise, home eNB selects extra carrier on the basis of the capability of corresponding UE.
5) Home eNB notifies the information of the new component carrier to UE via its anchor carrier and schedules UE to measure and receive/transmit data on the new carrier.

4 Configure extra carrier on DTX mode
The UE on DRX (discontinued reception) mode is allowed to monitor the PDCCH discontinuously. Two durations are defined based on the UE behaviour: the active duration and the inactive duration. Only during the active duration, the UE should monitor the PDCCH and receive DL data as normal, while during the inactive duration the UE transceiver is muted for serving eNB.

Typical DRX services include VoIP service, HTTP service, FTP, P2P file sharing, video based on buffered streaming and other non-real-time service. For the sake of power saving, UE shall switch to DRX mode to receive downlink data as possible.
Considering extra carrier is mainly used for transmitting data service, when its serving UEs all work on DRX mode, extra carrier should switch to DTX (discontinued transmission) mode. Namely, extra carrier doesn’t transmit cell-specific reference signals when its serving UEs are all in the inactive duration. As shown in figure 1, the active TTIs in extra carrier are consistent with UE active duration.. Consideration of initial connection and backward-compatible, initial access carrier should work on normal state.
The DTX cycle configuration of extra carrier is determined by all its serving UE DRX parameters, such as DRX cycle, offset, active cycle duration and inactive cycle duration. For better performance, home eNB configure UEs to receive service data with same QoS in the same TTIs as possible.
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Figure 1. extra carrier on DTX mode

This scheme mitigates the interference between home eNB and neighbouring cell, improves frequency efficiency and saves time-frequency resource and power. And home eNB and neighbouring home eNB can make use of extra carrier resource by method of time division multiplexing.
5 Conclusion

In this contribution, we present a self-configuration method of component carriers, and propose to configure the extra carriers of home eNB to work on DTX mode based on the DRX cycles of its serving UEs for mitigating interference and saving power.

6 TP

This contribution presents the text proposal of TR 36.814_031.
-------------------------- Start of text proposal --------------------------
5   Support of wider bandwidth
……
It will be possible to configure a UE to aggregate a different number of component carriers of possibly different bandwidths in the UL and the DL. In typical TDD deployments, the number of component carriers and the bandwidth of each component carrier in UL and DL will be the same. RAN WG4 will study the supported combinations of aggregated component carrier and bandwidths.
In the scenario of carrier aggregation for home eNB, the component carriers are aggregated only used for data transmission and work on DTX mode based on serving UE's DRX cycle.
-------------------------- End of text proposal --------------------------
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