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1
Introduction
Cell switch-off of hotspot cells based on fallback to other RAT providing full coverage is part of currently studied work item. The discussions in RAN3 and SA5 so far focused on single cell hotspot entirely overlaid by a single wide-coverage cell. In this paper we propose that the Rel-10 inter-RAT energy saving solution takes into account a wider range of deployment scenarios, in particular larger scale hotspot deployment scenarios where the hotspot  is composed of multiple adjacent cells which may be the case in public areas like railway stations and shopping malls.
2
Problem description
Rel-9 intra-LTE energy saving solution builds upon the possibility of an eNB to autonomously decide switch-off of one of its cells, based on e.g. cell load information. Such scheme has been proposed to be reiterated  for the inter-RAT solution by several companies in contributions to RAN3#68. 
Such scheme is particularly designed for the case where a capacity booster cell provides extra capacity in a small hotspot area. 

[image: image4.bmp]
Fig. 1: Simple intra-LTE use-case. Cell 1 (yellow) provides basic coverage. Cell 2 (red) provides extra capacity in a small area entirely overlaid by cell 1.

The intra-LTE use-case in Fig.1, valid for inter-frequency as well as intra-frequency deployment scheme, is part of the ENB Overlaid scenario described in [1]. 


[image: image2]
Fig. 2: Multi-cell hotspot with overlaid coverage. Cell 3 is switched off for energy saving purpose.

In Fig. 2 we introduce a larger hotspot composed of multiple adjacent LTE cells, as expected for several kinds of public areas.  A more general variant of the multi-cell hotspot is the case where the hotspot is situated at a cell border zone (Fig. 3).


[image: image3]
Fig. 3: Multi-cell hotspot situated on a cell border zone.

Proposal 1: RAN3 is kindly requested to discuss and agree upon the relevance of a deployment scenario where hotspots are composed of several cells.
Proposal 2: RAN3 is kindly requested to discuss and agree upon the relevance of a deployment scenario where hotspots (single- or multi-cell) are not entirely overlaid by a single coverage cell.

When switching off one or several of the capacity boosting cells composing the hotspot,  UE active mode mobility within the hotspot will trigger handover to one of the coverage cells (cell 1 or 5). This is in line with the intention of Rel-9 intra-LTE energy saving function using cell switch off. 
However the inter-RAT case is not so straight-forward. If we consider that cell 1 and 5 in Fig. 3 are UMTS cells, and cell 2 through 4 are LTE cells, switch-off of cell 3 creates a LTE coverage hole in the hotspot. Intra-hotspot mobility will then result in inter-RAT handover, which may be unwanted for several reasons: 

· packet loss

· service interruption duration

· QoS change

· CN signalling load
· handover from 3G to LTE may be not supported in the network
In both inter-RAT cases (Fig.2 and Fig. 3), a coordination of the cells to be switched off seems to be preferable in order to avoid unwanted inter-RAT handovers triggered by inter-hotspot active mode UE mobility.

Proposal 3: RAN3 discusses and agrees upon that inter-RATenergy saving solution using cell switch-off would need a mechanism to avoid inter-RAT handovers triggered by inter-hotspot active mode UE mobility, due to uncoordinated cell switch-off.
3
Solution
For the case studied by RAN3, where GSM and/or UMTS provide global coverage, the solution lies in letting the RNC/BSC send an indication for synchronisation of cell switch-off / on to the eNBs serving the hotspot.
Proposal 4: An indication for synchronisation of cell switch-off / on is sent from the RNC/BSC to the hotspot eNBs.

This may be achieved with minimal configuration using RIM multiple report functionality. The hotspot eNBs requests an "energy saving opportunity state" information from a configured RNC / BSC, using RIM's event-triggered reporting mechanism. The RNC / BSC will then provide this indicator to the eNB each time a state transition occurs.
Proposal 5: The indication mechanism is implemented using RIM's event-triggered reporting mechanism.

4
Conclusion
We have described a deployment scenario using hotspots composed of multiple adjacent cells. One or several coverage cells are used to cover the entire hotspot.

Proposal 1: RAN3 is kindly requested to discuss and agree upon the relevance of a deployment scenario where hotspots are composed of several cells.

Proposal 2: RAN3 is kindly requested to discuss and agree upon the relevance of a deployment scenario where hotspots (single- or multi-cell) are not entirely overlaid by a single coverage cell.

Un-synchronised cell swich-off for energy saving in inter-RAT topology may create unwanted inter-RAT handovers in cases where the hotspot is composed of several cells. 
Proposal 3: RAN3 is kindly requested to discuss and agree upon that inter-RATenergy saving solution using cell switch-off would need a mechanism to avoid inter-RAT handovers triggered by inter-hotspot active mode UE mobility, due to uncoordinated cell switch-off.

In this paper we have proposed a mechanism to avoid this problem, according to the following two proposals:
Proposal 4: An indication for synchronisation of cell switch-off / on is sent from the RNC/BSC to the hotspot eNBs.

Proposal 5: The indication mechanism is implemented using RIM's event-triggered reporting mechanism.
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