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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. 
Intra-eNB energy saving solutions discussed in RAN2 focus on loading adaption methods in one cell with QoS and coverage assurance. Discussion in RAN3 focuses on inter-eNB and inter-RAT energy saving solutions. In inter-RAT energy saving, E-UTRAN cells can be switch on/off for possible scenarios. Basic coverage are provided by legacy RAT cells in these deployment scenarios.    
This contribution discusses situations when neighbouring cells are required to be informed with energy saving performed in one cell.
2. Discussion

Inter-RAT energy saving by switching a cell on/off for possible scenarios has been captured in TR for E-UTRAN energy saving [2]. Although the coverage of one cell disappeared and having impact to neighbour cells, basic coverage of the service are assured and provided by legacy RAT cells. E-UTRAN cells may have small coverage since they are deployed in such as hotspot for capacity boosting purpose. Traffic loading in these cells can vary dramatically during one day. There are chances that only several UEs are served during a period of time. It is better to provide high-speed data service in the service area of capacity-boost cells in low-load system while energy saving can still perform. As an operator, adjusting energy consumption of a cell as need in addition to switching it on/off is more preferable and feasible.
Deployment scenario identified in E-UTRAN study item technical report for Inter-RAT Energy Saving is shown in figure 1[2]. If Cell E performs energy saving in low load system as indicated with red color by adjusting bandwidth or antenna port number for example, its coverage may be reduced instead of disappeared from Cell A points of view. Nevertheless, from Cell B points of view, Cell E is switch off for energy saving. The coverage change can be viewed as inter-RAT energy saving. If Cell A and Cell B know the change of Cell E, Cell E can be informed to enlarge its coverage via O&M commands or signalling across RATs with necessity.
Another situation is that for energy saving, Cell E and Cell G may be switch off according to acquired information, and Cell F may take over the coverage of Cell E and Cell G as indicated in blue color. If Cell A and Cell B know the change, Cell E, Cell F and Cell G can be informed to adjust its energy consumption for more system capacity and better QoS via O&M commands or signalling across RATs with necessity.
Intra-eNB energy saving solutions discussed in RAN2 focus on loading adaption methods in one cell. 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
Intra-eNB energy saving faces the difficulty in coverage assurance. Candidate solution a, b or c in the above may result in the change of cell coverage during a period of time. When performing intra-eNB energy saving in inter-RAT energy saving scenario, basic coverage can be provided by legacy RAT cells. 
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Figure 1: Intra-eNB energy saving in Inter-RAT energy saving deployment scenario

Proposal: RAN3 is kindly requested to discuss and agree that inter-RAT energy saving includes solutions which change coverage of a cell over a period of time.
3. Conclusion

We have described the need and situations to perform energy saving in one cell in inter-RAT energy saving scenarios.
Proposal: RAN3 is kindly requested to discuss and agree that inter-RAT energy saving includes solutions which change coverage of a cell over a period of time.
Depending on the time period (can be decided in the future), coverage change may or may not affect UEs’ connectivity to the cell in energy saving state. It is suggest that inter-RAT energy saving focus on coverage change solutions which have this kind of impact to UEs. 
References
[1] RP-100674, Updated Study Item Proposal: Network Energy Saving for E-UTRAN, CMCC, Huawei, ZTE, Samsung, CATT, Telecom Italia, NTT DoCoMo, NSN, Orange, NEC, Deutsche Telekom, Ericsson, KDDI.

[2] R3-102526, “TP for Energy Saving Agreements”, CMCC, 3GPP TSG-RAN WG3 Meeting #69, Madrid, Spain, August 23rd- 27th, 2010

















1


_1347535455.vsd

