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1 Introduction
From the mobile operators’ perspective, the energy efficiency is important for profitable business support. In RAN3 #66bis meeting, the overview of LTE energy saving solutions to cell switch on/off by RNL-based triggers was discussed [1]. Since RN can act as eNB, it should be clarified whether the energy saving solutions can be similarly applied to the relay deployment scenarios or not. In this document, we intend to give analyses on the feasibility of applying the energy saving solutions to the use cases of Rel-10 relay.
2 Discussion
The LTE energy saving solutions shall fulfil the pre-assumption of “eNB overlaid”. The use cases of “eNB overlaid” can be described by the following two coverage scenarios:

a) Legacy systems, e.g. 2G/3G provide radio coverage together with E-UTRAN

b) An area covered by different frequencies in E-UTRAN, i.e. inter-frequency case

In (b), two E-UTRAN cells with separate frequency bands cover the same geographical area. Generally, the macro cell totally covers the pico/micro cells while the pico/micro cells increase the capacity of the special sub-areas of the macro cell [2]. The cell switch on/off for energy saving is performed under the multi-layer frequencies/cells coverage. Also, the RNL-based triggers provide the necessary input to the energy saving solutions toward the inter-frequency cell coverage use cases. 
The primary goal of Rel-10 relay is to provide the coverage extension. Figure 1 shows the main use case of Rel-10 relay for coverage extension. 
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Figure 1 RN deployment for coverage extension
In this scenario, the relay cell(s) are not totally covered by the donor cell. This is not compatible to the “eNB overlaid” and thus does not fulfil the pre-assumption of LTE energy saving. Since the cell switch on/off for energy saving is used in the scenario with multi-layer cells coverage, in our view, the energy saving solutions can not be applied to this primary relay deployment scenario.
Another use case is shown in figure 2. The aim of this scenario is for the capacity enhancement. As we can see in Figure 2, the relay cell(s) are totally covered by the donor cell. In this scenario, the relay cell(s) increase the capacities of specific areas of the donor cell. 
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Figure 2 RN deployment for capacity enhancement
Based on the agreement made during RAN2 #69, the RN type can be either inband or outband. 
In the case of inband type RN, the same carrier frequency is used by RN link (between DeNB and RN) and UE links (between RN and UEs). This does not meet the requirement of co-deploying the different frequency networks. Hence, the energy saving solutions can not be applied to this scenario. 
In the case of outband type RN, different frequencies are used by RN link and UE links. This satisfies the pre-assumption of deploying the separate frequency networks. Thus, the energy saving solutions can be applied to this scenario. 
Although the LTE energy saving solutions can be applied to the deployment scenario of outband type RN for capacity enhancement, this is not the primary use case of Rel-10 relay. Thus, we propose that in Rel-10 relay deployment scenario for coverage extension, the energy saving solutions does not need to be considered.
Proposal : In Rel-10 relay deployment scenarios for coverage extension, the energy saving solutions does not need to be considered.
3 Summary
In summary, we propose the following:
Proposal : In Rel-10 relay deployment scenarios for coverage extension, the energy saving solutions does not need to be considered.
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