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1 Introduction
During RAN WG3#83 meeting we have presented a contribution [1] showing the simulation results of a study from Opera Net 2 European project [2]. This contribution provides a text proposal to include these results into Energy Savings TR [3] as an informative annex.
2 Text Proposal
START OF CHANGE
Annex X (Informative):
Simulation results from Opera Net 2 European project 
Study description:
In the framework of Opera Net2 European research project (http://projects.celticplus.eu/opera-net2) power consumption gains that can be achieved for the overlaid scenario have been studied.
For this simulation we used an operational tool made for coverage optimization. We first observe that, in dense urban areas, the coverage of LTE base stations largely overlaps. This is due to the fact that the sites are deployed for capacity purposes. In low traffic periods, i.e. when the capacity of the sites is largely under-utilized, these capacity sites can be deactivated with very low impact on the coverage. 
For the simulations we implemented deep sleep mode on a site level principle. Deep sleep mode consists in deactivating all radio functions; however the X2 interface is maintained active. We select sites and deactivation time so that coverage and capacity are preserved; remaining sites will offload the traffic that is no more covered by the deactivated site. This is done in two steps:

Offline step: selection of sites that are candidate to sleep mode, i.e. sites whose covered area is completely overlapping with that of other sites. This is done using a network planning tool and the operator’s knowledge about the deployment process of the base stations.

Online step: activate/deactivate automatically candidate sites based on traffic observation, and using only local traffic information exchanges via the X2 interface (load of neighboring cells). The deactivation process is performed autonomously taking into account the load of neighboring cells while activation is required by a neighboring site whose load starts increasing beyond a critical threshold.

Results:
Our results (see table 1 and figure 1) show that active surrounding neighbors can serve traffic belonging to a candidate deep-sleep mode site along with their own traffic without compromising coverage as well as QoS (user throughput). As of energy consumption gains, 19% power savings are achieved when the load threshold (for activating a dormant site) is equal to 60%.
[image: image1.png]Total power consumption during one day Power (kW)

Without deep-sleep mode 32174
Deep-sleep (100% load thresh) 24123
Savings 80.51(25.02%)

verage 3

Maximum 21.72% 21.72%

Minimum 7.38% 13.15%




Table 1: Total network consumption and energy savings for one day duration
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Figure 1: Total network energy savings during the day
END OF CHANGE
3 Proposal
We propose to RAN3 to discuss the text proposal above and to include it in the TR.
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