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1. Introduction
In RAN3 #76 meeting, way forward for probing mechanism was agreed through offline discussion [1]. Based on the general concept for probing mechanism, in this contribution, the proposed two solutions are investigated and our view of it is given finally.

2. Discussion
The Basic Rel-9 solution [2] results in a higher overall energy consumption in the network because suboptimal hotspot(s) remain activated unnecessarily. To overcome the drawbacks, the Enhanced Rel-9 solution [3] and Additional Standardisation solution [4] were proposed. The Enhanced Rel-9 solution has the advantage of minimizing   standardization impact while the Additional Standardisation solution focuses on a highly efficient activation of dormant cells and minor standardizing impact. In this contribution, we analyze the proposed two different solutions for probing mechanism.
2.1 Prevention of unnecessary signalling between hotspot cell and its neighbour cells

The hotspot cell in the Basic Rel-9 solution is fully activated by receiving Cell Activation Request message from the coverage cell and it sends eNB Configuration Update messages to all its neighbors except the coverage cell to which it sends Cell Activation Response message. In case that hotspots are activated only temporarily, signaling between it and its neighbors becomes unnecessary. On the other hand, the Enhanced Rel-9 solution and Additional Standardisation solution prevent the hotspot cell from transmitting eNB Configuration Update message as it enters into probing state, which can transmit only the pilot signal.
2.2 Prevention of handover ping-pong between hotspot and coverage cell or neighbour cells
In the Basic Rel-9 solution, handover of UEs camping on it is performed after activation of hotspots concerned in the coverage cell. Also, neighbour cell may carry out handover toward hotspots after sending eNB Configuration Update Ack message to hotspots. If ones among them are activated only temporarily, then the traffic they have accepted before needs to be transferred to coverage cell or surrounding neighbour cells. This problem, in the Enhanced Rel-9 solution and Additional Standardisation solution, is solved by applying probing state to hotspot cell as above. During probing period, because the hotspot cannot accept handover from the coverage cell as well as neighbour cells, handover ping-pong between hotspot cell and coverage cell or neighbour cells does not happen.
2.3 Avoiding new active sessions being established and reselection of idle UE to hotspot
In case the hotspot cell is activated by the coverage cell in the Basic Rel-9 solution or it goes into probing state in the Enhanced Rel-9 solution, new active sessions may be established and idle mode UEs from the coverage cell or neighbor cells may reselect it. If the hotspot cell goes back to dormant mode or it is not chosen to remain active, the traffic it accepted and idle UEs reselecting it should be transferred to the coverage cell or neighbor cells. In the Additional Standardisation solution, during probing period, because the hotspot cell broadcasts a cell Barred indication [5], it is possible to avoid new active sessions being established and reselection of idle UE from the coverage cell or neighbor cells to hotspot.

2.4 No need to indicate cell deactivation to the coverage cell and neighbour cells
When the hotspot cell activated by the coverage cell goes into dormant mode autonomously or it is not selected to remain active, the Basic Rel-9 solution informs the requesting coverage cell and neighbour cells of deactivation of it and the Enhanced Rel-9 solution indicates to the requesting coverage cell. However, In the Additional Standardisation solution, the probing hotspot does not need to inform the requesting coverage cell or neighbor cells about this because the requesting coverage cell know probing timer value of hotspot cell, which is included into Cell Activation Request message, and probing state of hotspot cell is not available from the perspective of neighbor cells.
Based on the analysis above, the following proposal is suggested:
Proposal 1: RAN3 should focus on the Additional Standardisation solution which has different advantages in terms of probing mechanism.

2.5 Open issue
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Figure 1 Additional Standardisation solution
Although the Additional Standardisation solution has various merits, there does exist some problem for this solution. In this solution, the coverage cell is aware of information for whether the hotspot cells relevant to it support probing state or not. If Cell Activation Request message including probing timer value with Criticality ignore is transmitted to the hotspot cell without probing state capability, the hotspot cell which receives message will ignore the timer value and become fully activated. Because it is fully activated unlike the original intention, it is possible to accept handover request from neighbour cells and also new traffic from UEs covered by the hotspot cell. The coverage cell still does not request handover toward the hotspot cell exchanging message since it misunderstands that the hotspot cell is currently probing state. If this hotspot cell is determined to remain active in the coverage cell, as shown in Figure 1, Cell Activation Request message without probing timer value is sent to hotspot cell which is already full activation state. Upon receiving this message, unknown errors or operation may be incurred. Therefore, we should resolve an issue that the coverage cell can differentiate between nodes that support probing from those that do not.
Proposal 2: For the Additional Standardisation solution, RAN3 should resolve an issue so that the coverage cell can differentiate the nodes supporting probing from those without that function.
3. Conclusion
In this contribution, the proposed two solutions were analyzed and an issue was pointed out to be solved. The following proposals are kindly suggested to RAN3.
Proposal 1: RAN3 should focus on the Additional Standardisation solution which has different advantages in terms of probing mechanism.

Proposal 2: For the Additional Standardisation solution, RAN3 should resolve an issue so that the coverage cell can differentiate the nodes supporting probing from those without that function.
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