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1 Introduction 

In this paper we discuss a problem that possibly addresses the energy saving objective for E-UTRAN systems currently being studied in [1].
2 Discussion
2.1 Scenario and Problem Description
In the energy savings enhancements for E-UTRAN study item, one of the objectives is to evaluate possible inter-eNB energy savings enhancement taking UE QoS requirements into account. Currently, consideration for activation/deactivation of cells is based mainly on load indicators and the QoS requirements are not taken into account. For the scenario where a UE enters the coverage area of a deactivated eNB the decision whether to activate or not does not currently take into account the user data traffic involved or the possible need for offloading from the serving or coverage cell. This is deemed suboptimal from an energy efficiency perspective as well as from OPEX perspective. Unnecessary activation of eNBs would lead to increase in interference to other eNBs with overlapping coverage area as well. 

Consider the following scenario shown in Figure 1. Here the coverage cell is overloaded with traffic with UE making voice calls or other data transfer which does not consume significant amount of radio resources within the coverage footprint of the deactivated eNB. According to the cell activation procedure defined in [3] and solutions listed in [4], in order to alleviate the load in the coverage cell, deactivated eNB will be activated by using cell activation procedure. But for this scenario, initiating the cell activation procedure will not alleviate the load conditions in coverage cell. Since the UEs within the coverage footprint of the deactivated eNB are consuming an insignificant amount of resources from the coverage cell, offloading them will not improve the overall QoS of the cell. If the deactivated eNB is deployed in a different frequency layer, this would cause additional signaling load for configuring measurement gaps as defined in [2] for the UE in order to initiate measurements for handover as well.
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Figure 1: QoS based Mobility Management – Scenario 1

Consider scenario 2 shown in Figure 2, with an overloaded coverage cell as in previous scenario. But here there are UEs within coverage footprint of deactivated eNB which is engaged in data transfer involving large amounts of data consuming significant amount of resources from the coverage cell. Here initiating cell activation procedure defined in [3] to activate the deactivated eNB will enable offloading from the coverage cell, thereby freeing resources for other UEs.
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Figure 2: QoS based Mobility Management – Scenario 2
In this paper we discuss possible enhancements which take these factors into account as well as satisfying the objectives defined in [1].
2.2 Possible Enhancement
As described in the previous section, in scenario 1, activating the target eNB with overlapping coverage footprint would cause unnecessary increase in energy consumption without providing any offloading benefits for the macro cell. In scenario 2 shown in Figure 2, activating the target deactivated eNB would enable the serving or coverage cell to offload the traffic to the target eNB. This would also reduce the traffic in the serving cell, proving beneficial both to the user and to the network. In such a scenario it would be beneficial if the deactivated cell is activated and data traffic offloaded. 
Determining the proximity of UEs with deactivated eNBs could be done using solution for example probing [4]. Once the proximity of the UEs to deactivated eNBs is determined, before cell activation procedure is initiated, coverage cell should also take into account the QoS requirements of the UE.  Deactivated cells should be activated only if they provide potential to offload traffic and free radio resources from the coverage cell in order to satisfy the QoS requirements.
3 Conclusion and Proposals
In this contribution we discuss a scenario in which there is a possibility of achieving energy savings where eNB activation/deactivation takes UE QoS requirements also into account. Based on this, it is proposed to consider possible enhancements which take this factor into account. The scenario should be discussed in RAN3 first and decided if it is problem and if any solution should be developed to solve it.
Proposal 1: It is proposed to discuss the scenario considered in section 2.1 for energy saving that considering UEs QoS requirement.

Proposal 2: It is proposed to consider the discussion a possible enhancement as described in section 2.2.
Proposal 3: It is also proposed to capture the text in session 2.1 and 2.2 into a TR if a TR will be created.
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