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1   Introduction
In Release 9/10/11, massive work has been done for E-UTRAN and Inter-RAT network energy saving, including:

· Intra-eNB energy saving solution, e.g. configuring MBSFN sub-frames, etc;

· Inter-eNB cell switching on/off in overlapping scenario;
· Inter-RAT cell switching on/off and cell probing enhancement.

However, some significant energy saving scenarios still remained untouched. Further, new scenarios for energy saving solutions, such as future small enhancement for local area deployment, should also be considered. This contribution discusses some potential study issues on energy saving that should be further studied.
2   Discussion
The power efficiency in the infrastructure and terminal should be an essential part of the cost-related requirements in LTE-A. There is still strong need to investigate possible network energy saving mechanisms to reduce CO2 emission and OPEX of operators. Automatic capacity-driven energy saving mode should be fully realized to achieve efficient energy saving in E-UTRAN and other existing legacy networks by means of network management systems based on performance data.
During Release 9/10/11 3GPP has done significant work on energy saving and several energy saving scenarios/solutions have been discussed. But not all discussed scenarios/solutions have been standardized. And the previous standardization work has mainly focused on:

· 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 issues identified in R10 study item have remained.

· Cell switching on enhancement has been introduced for the Inter-RAT energy saving scenario. But enhancement has not been discussed for Intra-LTE energy saving scenario.
· There has not been enough attention on effective solutions for Inter-eNB non-overlapping energy saving for E-UTRAN so far. 
Therefore,
Observation 1: Energy saving works should discuss remaining energy saving in accordance of previous standardization works.
Furthermore, scenarios for energy saving solution enhancement should also be considered. For example UEs QoS requirement, which may has significant impact on energy saving solution effectiveness, has also not been considered during cell switching on/off. In the current solutions, the network energy saving switching on/off is transparent for the users, and the only noticeable impact is that 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. Therefore, this case should be identified and corresponding solution could be further studied.
Moreover, small cell enhancement for enhanced local area deployments is considered for Rel.12. With the definitions of scenarios and requirements for small cell enhancement for E-UTRA and E-UTRAN, energy consumption for small cell deployment scenario shall be minimized in order to achieve energy efficiency for E-UTRA and E-UTRAN with small cell deployment support. Therefore, once the small cell architecture is defined, the existing features need to be reviewed to verify their applicability, and the requirements for new solution or enhancements are to be studied if necessary.
Observation 2: Potential new scenarios and solutions for energy saving enhancement, e.g. small deployment scenarios, should also be considered.
Therefore we propose,
Proposal: RAN3 is kindly asked to consider further energy saving study item proposal attached.
3   Conclusion
Release 9/10/11 3GPP has done significant work on energy saving and several energy saving scenarios/solutions have been discussed. But not all discussed scenarios/solutions have been standardized. Further study on energy saving scenarios/solutions should be considered and this paper proposes:

Proposal: RAN3 is kindly asked to consider further energy saving study item proposal attached.
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