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1. Introduction
In RAN#58, a new study item on energy saving has been approved with the following objectives [1]:
	· Inter-eNB energy saving solution for non-overlapping scenario.
· Initial evaluation of a possible inter-eNB energy saving enhancement for overlapping scenario, e.g. switching on enhancement, considering UEs QoS requirement or subscriber type, etc.
· Potential solutions to guarantee end user’s experience in energy saving.
· Potential solution for intra-LTE inter-eNB switching on enhancement e.g. by selecting adequate nodes to be switched on.
· Identify intra-RAT energy saving issues and study corresponding energy savings solutions based on the defined use cases, requirements and deployment scenarios identified under Small Cell Enhancements Study Item(s).


In this paper, we have some initial discussions and share our understandings on this Rel-12 study item. 

2. Energy saving for non-overlapping scenario
2.1 Evaluation on the benefit of non-overlapping scenario
As per TR36.927 [2], the non-overlapping scenario contains two cases as shown in Fig. 1, where the coverage of energy saving cells can be compensated by the compensation cell(s) during off-peak time. 
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Fig. 1. Non-overlapping scenario
In this scenario, the overall energy efficiency is achieved by adapting coverage footprint of the involved cells through adjusting power/tilt/azimuth. Such adaptation probably increases the energy consumption of the compensation cell(s). Moreover, some extra effort is needed to guarantee the coverage continuity and avoid the interference. Therefore we believe that before discussing the possible solutions some evaluations should be carried out to assess the benefit of such scenarios. The evaluation may include energy efficiency comparison between the method where the compensation cells provide the coverage of the energy saving cells and the method of applying intra-eNB energy saving schemes to the energy saving cells. 
Proposal 1: RAN3 is respectfully asked to evaluate the energy efficiency gain of non-overlapping scenario.
2.2 OAM-based solution vs. signalling-based solution
If the benefit of non-overlapping scenario has been identified by RAN3, the OAM-based solution, signalling-based solution and hybrid OAM & signalling based solutions in [2] can be further studied. In OAM-based solution, the long-term statistics is utilized by OAM to define the compensation cells and their candidate energy saving cells, and how to switch on/off the energy saving cells. Although such scheme introduces little impact on eNBs, the complexity of OAM (e.g., processing load) increases significantly, especially in the scenarios involving large number of small cells. Moreover, the statistics may not be able to well reflect the dynamics of the real network situations. In the signalling based solution, the behaviours of compensation cells and energy saving cells can be adapted to the load distribution. Moreover, the processing load of OAM is reduced. In this solution the coordination among multiple cells is necessary to avoid coverage hole and mitigate the interference, which increases the complexity and introduces more specification impact, such as X2 signalling, ANR/HO parameter setting, etc. To overcome the potential complexity introduced in the first two solutions, the hybrid solution may be a good candidate. However, it is not clear on how to split the functions between OAM and eNBs. 
Proposal 2: RAN3 is respectfully asked to evaluate three solutions in details if the benefit of non-overlapping scenario is identified. 
3 Energy saving for overlapping scenario
3.1  QoS-oriented energy saving
In SI proposal [2], one problem is stated where the energy saving schemes may result in low QoS even for the UEs paying additional fee for high QoS services. We think such scenario is not clearly defined. Generally before a cell is switched off for energy saving reasons, its UEs will be handed over to neighbouring cells/coverage cells first. During the handover procedure, the UE’s QoS can be guaranteed based on the access control in the handover preparation procedure. In particular, if no target eNB can admit the E-RABs with certain QoS requirements, the energy saving cell can cancel such handover and keep to be awake. In other words, the current specification seems to be feasible to guarantee UE’s QoS.   
Proposal 3: RAN3 is respectfully asked to clarify such objective. 
3.2  Switch on enhancement
In Rel-11, inter-RAT energy saving scenario has been discussed intensively, and as a result the probing scheme has been introduced to facilitate the activation of dormant cells. Although the similar scheme is mentioned for intra-LTE energy saving, the conclusion has not been achieved. In our understanding, such scheme can be a good starting point in the Rel-12 study. 
Proposal 4: The probing scheme can be a starting point for the switch on enhancement in Rel-12. 
4 Energy saving for small cell
In this SI, it is agreed that the new energy saving solutions will be studied based on the defined use cases, requirements and deployment scenarios identified by small cell enhancement SI(s), which rely on the outcome from the on-going small cell SI(s). On the other hand, the research for overlapping and non-overlapping scenarios should take into accounts the scenarios and requirement in TR 36. 932[3]. In other words, the proposed solutions under these two scenarios should be evaluated in small cell scenarios as well.  
Proposal 5: The proposed solutions for overlapping and non-overlapping scenarios should be evaluated under small cell scenarios. 

5 Conclusion
In this contribution, some initial discussions are given based on the latest SI proposal, and we propose that 
Proposal 1: RAN3 is respectfully asked to evaluate the energy efficiency gain of non-overlapping scenario.
Proposal 2: RAN3 is respectfully asked to evaluate three solutions in details if the benefit of non-overlapping scenario is identified.
Proposal 3: RAN3 is respectfully asked to clarify such objective.
Proposal 4: The probing scheme can be a starting point for the switch on enhancement in Rel-12.
Proposal 5: The proposed solutions for overlapping and non-overlapping scenarios should be evaluated under small cell scenarios.
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