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[bookmark: _Ref165266342]Introduction
Energy efficiency of any network deployment is impacted by the power consumption of each individual network element and the dependency of transmit power and load. The power efficiency in the infrastructure and terminal are essential part of the cost-related requirements in LTE-A. eNBs in LTE consume a large amount of the electrical energy. Thus, network elements, even those with low power consumption, become increasingly important and the ability to shutdown unused capacity is seen as ever more valuable. 
The necessity to continue an investigation of possible cost-efficient with acceptable and/or guaranteed QoS network energy saving mechanisms has become obvious for network operators.
Therefore, the Study Item on Energy Saving Enhancement for E-UTRAN has been approved in RAN #58 meeting [1] based on the achievements in Rel-9/10/11.
In this paper, we discuss the main issues of energy saving enhancement in the current Study Item. 
[bookmark: _Toc255988636]Discussion
Current work status on energy saving
In Release 9/10/11, specific work has been done for E-UTRAN network energy saving respectively, including:
· Intra-eNB energy saving solution, e.g. configuring MBSFN subframes, etc;
· Inter-eNB cell switching on/off in overlapping scenario;
· Inter-RAT cell switching on/off and cell probing enhancement.
However, some significant issues captured in TR 36.927 still remain undecided; besides, other possible enhancements for energy saving could also be identified further.
Remained issues for further discussion
Firstly, cell switching on enhancement has been introduced for inter-RAT energy saving scenario. Similar enhancement, e.g. IoT solution, probing, etc., have been discussed in the release 10 study item but not prioritized to be discussed during R11 work item phase for intra-LTE energy saving scenario. However, whether this enhancement is needed for inter-eNB overlapping scenario should be further studied and concluded.
Proposal 1: RAN3 is kindly asked to conclude whether the switching on enhancement is beneficial for inter-eNB overlapping scenario.
Secondly, non-overlapping scenarios have been identified in R10; besides, some potential solutions to the scenarios have also been identified, e.g. OAM-based solution, signalling-based solution and hybrid-based solution. The general descriptions of these solutions have generally been captured in TR 36.927. However, in R11, there has not been enough attention on effective solutions for inter-eNB non-overlapping energy saving for E-UTRAN so far. Therefore, in this study item, the detail of the candidate solutions should be further identified. 
Proposal 2: RAN3 is kindly asked to take a convergent decision on inter-eNB non-overlapping energy saving scenario and solutions in this study item phase.
QoS related issues
In the current already studies energy saving solutions, the network energy saving switching on/off is transparent for the users. As switching off cell for energy saving purpose may impact the network capacity in energy saving area, a direct consequences is that the QoS of some users may be reduced when switching off high capacity nodes. Users paying additional fee to access services with higher QoS may not be in favour of accepting a lower QoS due to energy saving mechanisms. Therefore, this case should be identified and corresponding solution could be further studied.
Proposal 3: RAN3 is kindly asked to consider evaluating possible inter-eNB energy saving enhancement for overlapping scenario considering UEs QoS requirement or subscriber type, etc.
Small cell issues
Furthermore, with considering the scenario and requirement of small cell enhancement in R12, energy efficiency is also a significant topic requiring further study. Therefore, once the small cell architecture is defined, the existing features need to be reviewed to verify their applicability and, if gaps are identified, the requirements for new solution or enhancements are to be studied.
Proposal 4: RAN3 is kindly asked to consider identify intra-LTE 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).
Conclusion
This document introduces the Rel-12 Energy Saving Study Item [1]. Based on that, RAN3 is kindly asked to consider the following scope:
Proposal 1: RAN3 is kindly asked to conclude whether the switching on enhancement is beneficial for inter-eNB overlapping scenario.
Proposal 2: RAN3 is kindly asked to take a convergent decision on inter-eNB non-overlapping energy saving scenario and solutions in this study item phase.
Proposal 3: RAN3 is kindly asked to consider evaluating possible inter-eNB energy saving enhancement for overlapping scenario considering UEs QoS requirement or subscriber type, etc.
Proposal 4: RAN3 is kindly asked to consider identify intra-LTE 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).
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