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1 Introduction 
The switch-on and switch-off enhancements are the main issues that have been dealt during 3GPP TSG-RAN WG3 Meeting #79 for the intra-LTE energy saving enhancements/overlapping coverage scenario [1], [2]. This paper demonstrates a problematic scenario that may be caused by the switch-on and switch-off enhancements and proposes thereof.

2 Problematic scenario
The switch-on and switch-off enhancements are based on the automatic mechanisms. The value of such enhancements is limited if they insist to cling on the heuristic methods. One of the most typical problems that can be caused by automatic mechanisms is ping pong: Parameters for such mechanisms may have been wrongly set; ongoing situation fluctuates around the threshold; etc.
Ping-pong is a well-noticed problematic scenario and RAN3 has been involved to prevent ping-pong. For example, RAN3 has agreed to use the E-UTRAN Service Handover IE to prevent inter-RAT ping-pong caused by roaming restriction [3]; and detection of ping-pongs that occur in inter-RAT environment has been available by one of the functions of Mobility Robustness Optimization [4].
Figure 1 illustrates the problematic scenario that may be caused by the automatic switch-on and switch-off.
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Figure 1 Possible ping-pong caused by switch-on and switch-off enhancements.
The coverage eNB may recognize the ping-pong by e.g.:

· The short time difference between Steps 2-a and 4;
· The frequent switch-on decision made on the same booster cell;

· The frequent reception of the ENB CONFIGURATION UPDATE message with Deactivation Indication IE for the same booster cell.

On the other, the capacity booster eNB may also recognize the ping-pong by e.g.:

· The short time difference between Steps 1 and 5;

· The frequent switch-off decision made on the same booster cell;

· The frequent reception of the CELL ACTIVATION REQUEST message on the same booster cell.

As a result, following observation can be made.

Observation 1: Both the coverage eNB and the capacity booster eNB may recognize the ping-pong.

From the above observation, it is proposed:
Proposal 1: To avoid any solution for the problematic scenario which impacts stage 3.

If the ping-pong is recognized, then in order to resolve the problem, the coverage-based solution and booster-based solution may be taken into account:

· Coverage-based solution: The coverage eNB may refrain from the switch-on decision;

· Booster-based solution: The capacity booster eNB may refrain from the switch-off decision.

The coverage-based solution may bring congestion in the coverage-based solution and the booster-based solution may disturb energy saving, i.e. it is no energy-saving. Thus, RAN3 is proposed:
Proposal 2: To evaluate the pros and cons of two solutions and endorse (a) solution(s).

As stated above, stage 3 modification does not seem necessary. Instead, simple stage 2 description on the requirements of the coverage eNB and/or capacity booster eNB may effectively resolve the problematic scenario. Therefore, if the scenario is considered to be worth being resolved, it is proposed:

Proposal 3: To update stage 2 according to the endorsed solution(s).
3 Conclusion
In this paper, the problematic scenario that may be caused by the automatic switch-on and switch-off has been introduced and it has been proposed:
Proposal 1: To avoid any solution for the problematic scenario which impacts stage 3.

Two solutions for the problematic scenario has been demonstrated and it has been proposed:

Proposal 2: To evaluate the pros and cons of two solutions and endorse (a) solution(s); and
Proposal 3: To update stage 2 according to the endorsed solution(s).
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