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1.
Introduction
In the RAN3 WG3 #73bis meeting, discussions on LTE Network Energy Saving WI was held and it was decided to prioritize the inter-RAT scenario and to standardize the signalling-based approach for inter-RAT scenarios.  
In this paper we present a short summary of the approach and introduce the signalling required to implement it. In inter-RAT scenarios, we propose that the signalling between inter-RAT nodes be carried by means of the RIM procedure. 
2.
Discussion
In network deployments with GERAN/UTRAN cells providing coverage and overlapping E-UTRAN cells deployed for capacity purposes,  two inter-RAT energy saving procedures were proposed in the Energy Saving TR [2], namely, the OAM-based and the signalling-based approaches. The signalling-based approach, involves an E-UTRAN cell making the decision to power OFF based on information collected from other RAN nodes and/or information collected from within its own cell and notifying neighbouring nodes about such decision. To power ON, the E-UTRAN cell could also receive ON requests from inter-RAT neighbouring cells especially in situations where those neighbouring cells are overloaded. When the EUTRAN receives such a request, it responds back to the requesting node letting it know if it is able to honour the request or not. When a EUTRAN cell makes a decision to power ON/OFF, notifications are sent to inform the E-UTRAN’s neighbouring cells of its decision. 
As illustrated in [2], this approach requires standardization support to provide the basic inter-RAT signalling exchanged between the hotspot E-UTRAN cells and neighbouring inter-RAT nodes (see e.g. [2] section 5.1.2.2):  

· ON/OFF notification 

· ON request/response

· RAN information 
Following on the recent agreements made in RAN3 #73bis, it is noteworthy that current specification work should focus on the ON/OFF notifications and ON requests, whilst no decision has been made yet with respect to the RAN information exchange. Therefore we propose:
Proposal 1: The basic procedures (ON/OFF notification and ON request/response) for inter-RAT signalling-based energy savings approach shall be standardized.

2.1 Inter-RAT Signalling Framework for Network Energy Savings

In Figure 1 below, we illustrate an inter-RAT signalling-based network energy scenario where an eNB powers OFF based on RAN information from neighbouring cells or information available in its own cell. The figure shows that after the decision to power OFF is made, the other RAT (e.g. the RNC) is notified after the decision before the eNB powers OFF. After being in the OFF for a while, the RNC could requests the eNB to be powered ON (for example, to assist with offloading) by sending an ON request. The eNB responds back to the RNC with ON response, followed by an ON notification to the neighbouring nodes e.g. the RNC. 
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Figure 1: Basic Messages required for the Signalling-based Approach. (* Power ON/OFF decision boxes represent the point in time when the decisions are made, rather than their execution)
2.2 Inter-RAT Signalling Procedures
The RIM procedure (also used in other applications like e.g. SON) is the baseline available mechanism to exchange information between different RATs and offers a a suitable mechanism for carrying the network energy savings inter-RAT signalling. The information is carried in RIM containers and communicated from the source RAN node to the destination RAN node in a transparent way through the core network and  changes would only be required to the source and destination RAN nodes interesting in the message exchange. 
To transport network energy savings messages, we could reuse the RIM SON TRANSFER application but extend the application to include a “notification” container (approach 1 in the Appendix). Otherwise, a new “Network Energy Savings Application identity”, the “Cell Power State” Application could also be defined to carry the notification, response and request messages for energy saving (approach 2 in the Appendix) [2]. 

Given both options, our preference would be to define a new application that can be tailored to the network energy savings applications and avoid backward compatibility issues with existing inter-RAT network nodes that support the SON TRANSFER application.  
Proposal 2: It is proposed to use the RIM for exchanging the basic signalling for inter-RAT energy savings procedure.  This could be achieved by defining a new Network Energy Savings RIM application.
3.
Conclusions
In this paper, we discussed the signalling-based inter-RAT energy savings approach proposed in the TR [2] and we propose the following recommendation for inter-RAT signalling:  

Proposal 1: The basic procedures (ON/OFF notification and ON request/response) for inter-RAT signalling-based energy savings approach shall be standardized.

Proposal 2: It is proposed to use the RIM for exchanging the basic signalling for inter-RAT energy savings procedure.  This could be achieved by defining a new Network Energy Savings RIM application.
In case the above proposal is agreed, Qualcomm would be happy to provide the corresponding CRs.
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Appendix

Detailed information about these two approaches was presented in [2] and are reported here for reference.
Approach 1

If the SON TRANSFER Application is used, a new SON TRANFER application named “Cell Power State Application” can be defined to support Cell activation/deactivation notification, request and response. However, since the SON Transfer Application does not support notification messages (i.e. does not have a notification container), the SON transfer application needs to be extended to support the notification messages by adding a “SON Transfer Notification Container”. With these changes, the Cell Activation/Deactivation Notification, Request and Response can be implemented using the SON TRANSFER Notification Container, the SON TRANSFER Request Container and the SON TRANSFER Response Container, respectively. 
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Figure 2: Proposed Stack with the modified “SON TRANSFER” Application. 
Approach 2
Instead of modifying the existing SON Transfer Application, a new RIM Application identity named “Network Energy Savings Application” can be created. This application is similar to the existing SON Transfer Application and similarly has Request and Response Containers. In addition, a “Notification Container” is also included. The “Cell Power State Application”, a new “Network Energy Saving Application” identity, is then defined to support the Cell activation/deactivation notification, request and response messages.
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Figure 3: Proposed Stack with the “Network Energy Savings” Application.
With either approach, the messages for Notification and for Request/Response between two nodes are shown in Figures 4 and 5. The “Cell Power State Notification” message is sent when Node 1 wants to notify Node 2 that its power status has changed either to ON (Activation indicator) or to OFF (Deactivation indicator). Similarly, when Node 1 (an inter-RAT node) desires to power-on an  E-UTRAN cell (e.g. to off load it and free capacity), it sends the “Cell Power State Request” with and “activation indicator” to the node current in OFF state, which will  respond back with the  “Cell Power State Response” carrying an ACK or NAK.

[image: image4.emf]Node 1

Node 2

Node 1

CELL Power State Notification 

Node 1


Figure 4: Proposed Cell Power State Notification.
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Figure 5: Proposed Cell Power State Request and Response Messages

In summary, the following information coudl be considerded to be included in the messages:
·  Cell Power State Notification: Source cell ID, Activation/Deactivation Indicator and Reason for state change. 

·  Cell Power State Request: Source cell ID, Activation Indicator and Reason for Request.
·  Cell Power State Response: Source cell ID and Response (ACK/NAK).
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