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1. Introduction
As described in [1], three key objectives of the study item Network Energy Saving for E-UTRAN is to identify potential Intra-eNB, Inter-eNB and Inter-RAT energy saving solutions and evaluate their gains. 
Discussion in RAN3 focuses on inter-eNB and inter-RAT energy saving with switching on/off capacity-enhanced E-UTRAN cells for possible scenarios. Basic coverage are provided by other cells in these deployment scenarios. Intra-eNB energy saving solutions discussed in RAN2 focus on loading adaption methods in one cell with QoS and coverage assurance.
This contribution discusses and suggests scenarios where intra-eNB energy saving are suitable to be applied.
2. Discussion

Adjusting radio resources usage according to traffic loading is beneficial for energy saving. E-UTRAN cells may have small coverage for capacity boosting purpose in hotspots, and traffic loading in these cells can vary dramatically during one day. Energy Saving by switching cell off when there is no service requirement is straightforward. There are chances that only several UEs are served in capacity-boosting areas during a period of time. For operators, it is more feasible to provide high-speed data service in the service area of capacity-boost cells in low-load system while energy saving can still perform.
In recent RAN2 meetings, intra-eNB energy saving was discussed and some candidate solutions have been identified, including:
a) Decreasing the eNB bandwidth

b) Decreasing the number of eNB transmit antenna port

c) Configuring a number of MBSFN subframes according to the current specification limitation, i.e. up to 5 for TDD and 6 for FDD
Liaison from RAN2 [2] was sent out to RAN1 and RAN4 to evaluate the power saving benefit and ask the impact from RAN1 and RAN4 aspects. Liaison replies [3] and [4] are available at this meeting. Candidate solution a) and solution b) in the above may result in the change of cell coverage. With the assurance of QoS and coverage, intra-eNB energy saving would be restricted. In [5] and [6], it is proposed that inter-eNB and inter-RAT energy saving solutions include coverage change of a cell over a period of time with basic coverage assured by other E-UTRAN cells or legacy RAT cells. That is, energy saving in a cell may have impact to the neighbour cells. These kind of impacts can be classified into three types according to link between the neighbour cell the cell in energy saving, i.e. X2, S1 and direct link. We suggest the corresponding specification effort for the first two types can be done under the framework of inter-eNB and inter-RAT energy saving discussed in RAN3. RAN2 can focus on figuring out the energy saving solutions for the third type and those without impact to neighbour cells.
For example, possible scenarios for intra-eNB energy saving are shown in Figure 1. In Figure 1(a) and 1(b), base coverage is assured by DL Component Carrier (CC)1. Energy saving solutions in these scenarios would be able to perform the following manipulation. In Figure 1 (a), RRH A can switch off or reduce its banwidth where Cell 1 and Cell 2 has overlap in coverage. RRH B may extend its coverage and take over the coverage of RRH C and RRH D when RRH C and RRH D switch off. In Figure 1 (b), antenna of frequency selective repeater E in Cell 3 can be switch off. Antenna port number of Cell 3 can be decreased.  
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Figure 1: Deployment scenarios for Intra-eNB energy saving 

Proposal: RAN2 is kindly requested to discuss and agree on the deployment scenarios where intra-eNB energy saving includes solutions which have coverage impact to the neighbour cells with direct link.
3. Conclusion

We have discussed and suggested scenarios where intra-eNB energy saving are suitable to be applied.
Proposal: RAN2 is kindly requested to discuss and agree on the deployment scenarios where intra-eNB energy saving includes solutions which have coverage impact to the neighbour cells with direct link.
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