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1 Introduction 
Energy Saving (ES) is one of the main subjects in R10 for the eNB. But for the HeNB Energy Saving, only several contributions have been proposed [1] and [2], which mainly refer to the waking up the HeNB which is in the ES Dormancy Mode. For the HeNB preparing to enter the dormancy status, there maybe exist some differences with the macro eNB. This contribution discusses requirements and the approaches of the HeNB Energy Saving. 
2 Discussion
2.1   Requirements and Scenarios
Energy is a main part of the operational expenses. Not only network elements with low power consumption become more and more important, but also the shutdown of unused capacity is valuable. With the increasing requirements of HeNB deployment, the energy saving for HeNB is also very important. The HeNB has the access mode and only the UE of membership can access to it. When all the membership UEs of one HeNB are far from the HeNB coverage scope, if the HeNB is still active and operating, it is also a large power consumption for the HeNB. For this scenario, HeNB can enter the dormancy status and save energy. So the Energy Saving for HeNB should be considered. 
According to the [3], for the HeNB scenarios, it mainly comprises of the neighborhood relationship between HeNBs and the relationship between the HeNB and eNB (as illustrated in the following two figures). When the HeNB has no CSG UE to be served or a little low load, the HeNB cell can consider entering ES dormancy status. For example, if only few non-CSG UEs are served by the Hybrid HeNB, the UEs can be handed over to other cells (such as eNB cell) for the reason of saving energy.
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（a）HeNBs deployment in macro eNB                                （b）HeNBs dense deployment
Proposal 1: The Energy Saving for HeNB can be considered in R10.
2.2   HeNB Energy Saving Discussion
Because the HeNB coverage area is small and HeNB has the CSG attribute and access Mode limitation, not all the UEs can access to the HeNB. The mechanism of the Energy Saving for HeNB is different from the current Macro eNB. There will be some alternatives for the HeNB Energy Saving:
Alt 1: The ES solution for HeNB is similar to the eNB’s approach. HeNB decides to enter the dormant mode by itself. When HeNB has low load or no UE to be served, it can enter to the Dormancy Mode. The HeNB informs its ES Status to its neighboring HeNB or eNB.  When there exists some UE who is the membership of this HeNB, is approaching this HeNB area, or the neighboring HeNB or eNB has high load, they can wake up the dormant HeNB.
Alt 2: Most HeNBs’ deployment will be under the eNB coverage. If the HeNB wants to enter the dormant mode, it needs to be acknowledged by the eNB. The number of the UEs which are the membership of the HeNB is countable, there exists the scenario that some HeNBs decide to enter the dormant mode for some time and the Hybrid or open HeNB may handover some non-CSG UEs to the eNB, which may lead to high load of the eNB. Therefore if the HeNB wants to enter the dormant mode, it shall request to the eNB and confirmed by the eNB. The method of waking up the HeNB of dormant mode is similar to Alt 1. When there exists some UE who is the membership of this HeNB, is approaching this HeNB area, or the neighboring HeNB or eNB has high load, they can wake up the dormant HeNB. 
Alt 3: On the scenario of dense HeNBs deployment, the deactivation and activation of the HeNB can be controlled by HeNB GW. HeNB GW can schedule uniformly based on the load information, CSG attribute and the geographical Location of the HeNB, and allow the HeNB which has low Load and its neighboring HeNB’s load is not high to enter the dormant mode. Referring to the above figure b, several HeNB cells are connected to the HeNB GW. The HeNBs report their load information to HeNB GW periodically, when HeNB A has very low load and reports its load and CSG attribute information to HeNB GW to request to enter the dormant mode. After HeNB GW receives the request message, it makes decision by the neighboring HeNB load and CSG attribute. If the neighboring HeNB has high load, HeNB GW can reject the HeNB A to enter the ES dormant mode, or HeNB GW responses to the HeNB A to enter the dormant mode according to the above information. When the neighboring HeNB (such as HeNB B) has high load, if the HeNB A and HeNB B have the same CSG access attribute, HeNB GW can wake up the HeNB A to balance the HeNB B’s load. 
Proposal 2: The above alternative solutions for the HeNB Energy Saving can be considered. Alt 3 is preferred. 
3 Conclusion 
Proposal 1: The Energy Saving for HeNB can be considered in R10.
Proposal 2: The above alternative solutions for the HeNB Energy Saving can be considered. Alt 3 is preferred.
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