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1. Introduction
Last RAN3 meeting it had been agreed to use RIM as transport mechanism for inter-RAT ES, baseline inter-RAT ES solution is extension of R9 intra-LTE solution, and at least it should include:

- autonomous switch off decisions

- cell switch-on requests

- cell switch-on/off notifications

The paper mainly analyzes several possible options in case of using RIM as transport mechanism for inter-RAT Energy Saving.
2. Discussion
Currently the RIM based signalling framework has two options for energy saving function. One option is creating a new RIM application in TS 48.018, another option is using the existing SON Transfer application, compared to the first option, the biggest benefit for the latter is not requiring to introduce more standard work in other workgroup, so we prefer to use the second option to transport energy saving information, i.e. create a new SON Transfer Application Identity for energy saving function.
Proposal 1: It is proposed to use the existing SON Transfer application to transport energy saving information.
The second issue is what sort of RIM report procedure should be applied to transport energy saving information, with definition from TS 48.018 there are two options may be took into account:

Option 1: RIM multiple report procedure

Option 2: RIM single report procedure
As for the procedure “cell switch-on requests”, apparently the RIM single report procedure is considered to be a most suitable option, but for the procedure “cell switch-on/off notifications”, which option is a better way to notify peer node about switch-on/off status of energy saving cells needs further discussion. 
In order to find suitable option, firstly a question needs to be clarified. With respect to the notification mechanism, whether should only coverage cells be notified or other neighbor RAT cells also have to know the switch-on/off status of energy saving cells? In our understanding, other neighbor RAT cells also have to be notified. Considering X2 scenario, the energy saving cells need to signal their switch-on/off status to all concerned neighbor cells rather just coverage cells, because X2 interface is used to transport not only handover related signalling but also load related information etc, therefore for those neighbor cells it is beneficial to know switch-on/off status of the energy saving cells beforehand. Similarly, inter-RAT load exchange feature has been supported in current specification It will be beneficial to send switch-on/off status of the energy saving cells to these concerned neighbor RAT nodes.
Next, we provide some analysis of above two options in case of being used for energy saving switch-on/off notifications.
Option 1 -- RIM multiple report procedure
Similar as the Event-Triggered Cell Load Reporting procedure for SON, this option is also based on Event-Triggered mechanism, the RNC will initiates the request signaling to the related energy saving cell and receive the notification report form the energy saving cell once the state transition occurs. The detail signaling flow is showed in the figure1.
Based on above understanding, if the switch-on/off status for energy saving cells need to be signalled to all concerned neighbor inter-RAT nodes, all these inter-RAT nodes have to be configured with the information of concerned energy saving cells beforehand through OAM, therefore it is possible for these inter-RAT nodes to initiate a Multiple report Request procedure timely.

For the Event-Triggered Cell Load Reporting procedure, controlling BSS may initiate or stop that measurement at any time based on its own RRM arithmetic. However for energy saving notification procedure, since those neighbor inter-RAT nodes have no means to know when the concerned Energy Saving cells will change their switch-on/off status, therefore Multiple report Request procedure should be initiated in controlling BSS as early as possible ( one possibility is initiating this procedure with system startup ). In addition, this procedure will never end unless energy saving function for the network doesn’t work which means during the whole period the ES cells have to apply a little memory to keep variants and timers for all those RIM associations. 
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Figure 1 ES notification procedure using multiple report mechanism
Pro: 
This option can save network signalling since only unidirectional signalling is transferred through core network. However, considering transmission frequency of energy saving status is few times a day, then the saved signalling may be limited.
Con: 
This option needs a lots of OAM configuration work because all concerned inter-RAT nodes have to be configured with the information of related energy saving cells.

This option has more impact on specification because not only a report message but also a request message and a stop message need to be affected.
The signalling flow and implementation mechanism is complicated. 
Option 2 -- RIM single report procedure
This mechanism has also been applied to the HO Reporting procedure for SON. The detail signaling flow is showed in the figure2.
Since the notification function is initiated by ES cells based on its own status, therefore it can be done when the state transition occurs. On the other hand, the sending entity doesn’t need to maintain variants and timers in memory all the time, only for the duration of RIM associations.
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Figure 2 ES notification procedure using single report mechanism
Pro:
This option needs less OAM configuration work because the energy saving cell can send the notification to the peer node according to the neighbor cell information.
This option has less impact on specification because just a report message needs to be defined. 
The signalling flow and implementation mechanism is simple.
Con: 
This option uses a Class 1 procedure to implement a Class 2 function so that the response message may be considered as redundant. However, considering transmission frequency is few times a day, then it will not introduce much signalling load.
Based on above analysis, we prefer to apply RIM single report procedure to transport energy saving notification information.
Proposal 2: It is proposed to apply RIM single report procedure to transport energy saving notification information.
3. Conclusion
According to the analysis above, we have the following proposals:
Proposal 1: It is proposed to use the existing SON Transfer application to transport energy saving information.
Proposal 2: It is proposed to apply RIM single report procedure to transport energy saving notification information.
If the proposal is approved, we would like to provide the corresponding CR to TS 36.413 in [1].
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