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1   Introduction
An objective of the Study on Energy Saving Enhancement for E-UTRAN [1] is as follows:

· Initial evaluation of a possible inter-eNB energy saving enhancement for overlapping scenario, e.g. switching on enhancement, considering UEs QoS requirement or subscriber type, etc.
· Potential solutions to guarantee end user’s experience in energy saving.
· Potential solution for intra-LTE inter-eNB switching on enhancement e.g. by selecting adequate nodes to be switched on.
In 3GPP Release 11, a “minimum activation time” was standardised to enable the probing solution (a.k.a. “UE measurements solution”) in the inter-RAT scenario [2]. In this contribution, it is recommended that a similar solution be considered to help achieve the above-stated objective in the inter-eNB overlaid scenario.
2   Proposed solution
2.1   Solution description
A small booster cell is switched off for energy saving and coverage is provided by a macro cell. As the load on the macro cell increases it may want to wake up one of the switched off capacity cells.

The probing solution (in [3]) is as follows:
When the coverage cell detects high load, it can request some dormant hotspot cells to transmit the pilot signal (e.g. reference signal in LTE) for at least a short time interval i.e. the so-called ‘probing’ interval. After this interval, all or some hotspot cells will return to dormant mode. The UEs covered by the coverage cell will be configured to perform Reference Signal (RS) measurements from the hotspot cells during this interval and send the feedback (the same approach as defined for mobility purposes in TS 36.331 could be reused). Based on the measurement results, the coverage cell will then determine which hotspot cells should be switched on.
Proposal 1: RAN3 should consider inter-eNB probing as a possible solution for inter-eNB switch-on enhancement
Furthermore, when taking decisions to switch on a neighbour (hotspot) cell, the eNB may not only take into account load conditions but also the QoS requirements and subscriber types for the currently served UEs. The eNB may for example treat different subscriber types by using different thresholds. This possibility to account for subscribers’ QoS requirements before cell switch-on is a major advantage of probing compared to other possible switch-on mechanisms discussed such as IoT (in [3]).
Observation 1: A major advantage of the probing solution is that it allows for subscribers’ QoS requirements to be considered when making switch-on decisions.
A minimum activation time to enable the probing solution has already been standardised for inter-RAT ES [2]. 

Observation 2: An additional advantage of standardising the probing solution for inter-ENB is that it would allow alignment with inter-RAT ES.
2.2   Evaluation of solution
The probing solution requires only minimal additional standardisation, similar to the “minimum activation time” defined for the inter-RAT scenario in Release 11. The most useful cells could be selected (assuming QoS requirements or not), at the cost of introduction of an intermediate probing phase where the cell is not fully functioning and cannot accept handovers. For the case where the small booster cell operates at the same frequency as the macro, there may be increased interference which needs to be investigated further. This issue does not exist if different frequencies are used.
3   Conclusions and proposals
In this paper, we recommend that the probing solution be considered as a solution both as a basic cell activation enhancement and to guarantee end user’s experience in energy saving when selecting a cell to activate.
Proposal 1: RAN3 should consider inter-eNB probing as a possible solution for inter-eNB switch-on enhancement.
Observation 1: A major advantage of the probing solution is that it allows for subscribers’ QoS requirements to be considered when making switch-on decisions.

Observation 2: An additional advantage of standardising the probing solution for inter-ENB is that it would allow alignment with inter-RAT ES.
4   Text proposal
When the coverage cell detects high load, it can request some dormant hotspot cells to transmit the pilot signal (e.g. reference signal in LTE) for at least a short time interval i.e. the so-called ‘probing’ interval. After this interval, all or some hotspot cells will return to dormant mode. The UEs covered by the coverage cell will be configured to perform Reference Signal (RS) measurements from the hotspot cells during this interval and send the feedback (the same approach as defined for mobility purposes in TS 36.331 could be reused). Based on the measurement results, the coverage cell will then determine which hotspot cells should be switched on.
In this solution “minimum activation time” is defined for intra-LTE case, similar to the same functionality already defined for inter-RAT case in Release-11.
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