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1
Introduction
Additional criteria for the switch-off decision was discussed at RAN3#83 based on [1,2], and minuted as "to be continued". This paper resumes the main arguments for the introduction of such criteria, and includes a text proposal for TR 36.887.
2
Discussion
The discussion in [1] focuses on the possible interaction between proprietary energy saving solutions and the cell switch-off solutions standardised by RAN3. Indeed, the feasibility requirements of annex A in TR 36.887 clarify that such analysis for "other functionality" (open list) should be done:
· F2: If a negative impact on other functionality (e.g. OTDOA, PWS, MRO, …) is identified a solution for the issue is provided
E.g. when a small cell autonomously decides to initiate switch-off, and hence starts to offload its UEs to a macro cell, the macro cell might need to activate extra circuitry to support the extra load. The extra energy consumption in the macro cell will therefore depend on internal energy saving states in the macro eNB, not visible to the small cell.
The discussion in [2] provides argumentation that the load information will not be enough for a switch-off decision, but that QoS information is also needed. This observation is also covered by the applicability requirements of TR 36.887 annex A: 

· A6: UE QoS experience should be taken into consideration when developing energy saving solutions.
We therefore propose the following text to be included in TR 36.887 (based on [3]):
4.1.2.x
Ensure ES gain from cell switch-off
Problem description

Due to interaction between cell switch-off functionality and proprietary energy saving functionality that may exist in the eNBs the overall ES gain in the whole network may not be ensured in all cases. E.g. when a small cell autonomously decides to initiate switch-off, and hence starts to offload its UEs to a macro cell, the macro cell might need to internally activate extra circuitry to support the extra load. This may result in an increase of the overall energy consumption in the network.

Also the offered "UE QoS experience" in the network may have an impact on the network energy consumption after the cell switch-off. As it could be less costly to serve a UE by a small/booster cell than serving the UE by a macro cell, the small/booster cell could always leave the decision to offload UEs, to the macro cells.
Solution
Exchange information between the small cell and the macro cell regarding the traffic to be offloaded to the macro cell. 

The information exchange between the small cell the macro eNB could be used as follows:
· The QoS information whether the macro eNB can ensure the needed level of QoS / QoE for the UEs currently served by the small cell; 

· The information related to the estimated energy consumption increase in the macro eNB as a consequence of capacity booster cell switch-off, for the purpose of estimating whether cell switch-off will result in an overall energy saving gain.

3
Conclusion
Based on the discussion from RAN3#83 we propose to capture a new problem/solution description in the TR relative to the overlaid scenario.
Proposal: Capture the above text proposal in TR 36.887 section 4.1.2.
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