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1. Introduction

In last RAN3 meeting, it was agreed the signalling-based solution need to be standardized and some alternatives to transport the required signalling were proposed:
Signaling-based solution requires at least:

- signaling requests between neighbor RAN nodes to switch on a cell

- signaling notifications to neighbor RAN nodes of cell switch-on/offs

Alternatives to transport the required signaling (above)

- RIM 

- new transparent signaling via CN 

- new direct interface between eNB and RNC/BSC

- piggyback in iRAT HO

In this paper we give more detail information on inter-RAT energy saving procedures and propose one mechanism to transfer the inter-RAT energy saving signallings.
2. Discussion  
In Release 9, for intra-LTE scenario, the eNB owning a capacity booster cell can autonomously decide to switch-off to lower energy consumption (dormant state). The decision is typically based on cell load information, consistently with configured information. All peer eNBs are informed by the eNB owning the concerned cell about the switch-off actions over the X2 interface.
Owning non-capacity boosting cells may request a re-activation over the X2 interface if capacity needs in such cells demand to do so. The eNB owning the dormant cell should normally obey a request. The switch-on decision may also be taken by O&M. All peer eNBs are informed by the eNB owning the concerned cell about the re-activation by an indication on the X2 interface. 

2.1. Inter-RAT Energy Saving signalling procedures
For inter-RAT scenario, the legacy network provides the basic coverage, the E-UTRAN cells are only deployed for capacity enhancement at some hot spots. 
Inter-RAT cell switch on:
There are two possible solutions for inter-RAT cell switch on procedure. 

1. Switch on autonomously: The E-UTRAN cell decides to switch on based on internal EUTRAN node policies (periodic switch on, max switch off time, etc,). 
2. Request/Response message: Switch-on may be performed based upon requests from one or more neighbour inter-RAT nodes.
For the solution 1, the issue of unnecessary cell switch on may occur because the traffic load transferred from the coverage cell to hotspot cell may be lower than the switch-off threshold of hotspot cell, and then the hotspot cell will switch off again. To perform energy saving efficiently, the coverage cell can use enhancement solutions to make the switch on decision more accurately. Therefore we prefer to use the request/response message for cell switch on procedure.
The switch on E-UTRAN cell will send the notifications to the neighbouring cells, notifying them that the power status of the cell has changed.
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                       Figure 1 switch on signalling procedure for inter-RAT energy saving
Proposal1: For inter-RAT cell switch on signalling, it’s proposed to use the request/response message and notification message.

Inter-RAT cell switch off:
There are two possible solutions for inter-RAT cell switch off procedure. 
1. Switch off autonomously: The E-UTRAN cell decide to enter dormant mode autonomously and based on information exchanging with the UTRAN/GERAN coverage cell , 
2. Request/Response message: Switch-off may be performed based upon requests from one or more neighbour inter-RAT nodes.
Considering that the Release 9 mechanism is also used for inter-eNB scenario 1, it’s better to reuse the same mechanism and avoid complex eNB implementation, so we prefer the eNB make the switch off decision autonomously, the decision could be based on cell load information and information exchanging with the UTRAN/GERAN coverage cell.
The switch on E-UTRAN will send the notifications to the neighbouring cells, notifying them that the power status of the cell has changed.
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Figure2 switch off signalling procedure for inter-RAT energy saving
Proposal2: For inter-RAT cell switch off signalling, it's proposed to use notification message.
2.2. Alternatives to transport the inter-RAT signalling 

There are four possible alternatives to transport the inter-RAT signalling:

1. RIM procedure:

RIM is a generic mechanism that allows the request and transfer of information (e.g. GERAN System information, SON information) between two RAN nodes via the core network. The content in the RIM message is transparent to the core network. It is natural and reasonable to reuse this function for transferring the inter-RAT ES signalling.
2. New transparent signalling via CN
With this mechanism, we need to define many new messages over the S1, S3/Gn and Iu/Gb interfaces to transport the inter-RAT signalling. Multiple nodes including eNB, MME, SGSN, RNC, BSC etc are involved. Comparing with RIM procedure, this mechanism doesn’t have prominent benefit.
3. New direct interface between eNB and RNC/BSC
With this mechanism, the inter-RAT signalling can be exchanged directly between the RNC/BSC and the eNB without core network node involved. However a new interface between the RNC/BSC and the eNB needs to be introduced which can require major standardization effort. 
4. Piggyback in inter-RAT HO 
This mechanism is easy for implementation but may not be feasible in some cases, e.g., for switch on request procedure, a EUTRAN cell should first be switched on, then the UE can be handed over to the eNB, so it's not possible to piggyback the switch on request signalling in the HO procedure, for switch on/off notification procedure, there may be no connected UE to move to other cell, so it's not possible to piggyback the switch on/off notification message in the HO procedure.
Proposal3: It’s proposed to use RIM procedure to transport the inter-RAT Energy saving signalling.
3. Conclusion
In this contribution, we further discuss the inter-RAT energy saving signalling-based solutions and proposed that:
Proposal1: For inter-RAT cell switch on signalling, it’s proposed to use the request/response message and notification message.

Proposal2: For inter-RAT cell switch off signalling, it's proposed to use notification message.

Proposal3: It’s proposed to use RIM procedure to transport the inter-RAT Energy saving signalling.
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