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1
Introduction
In the context of the Rel-11 work item for network energy saving, RAN3 currently evaluates transport solutions for inter-RAT signalling of energy saving related information. RIM based signalling received much support during RAN3#74. In this paper we describe a possible approach.
2
Background
Support for the Energy Saving function was introduced on X2 in Rel-9. This function maps to two X2AP elementary procedures:
	Function
	Elementary Procedure(s)

	Energy Saving
	a) eNB Configuration Update

b) Cell Activation


Rel-9 cell switch-on/off notifications:

The eNB Configuration Update procedure is used to convey the optional Deactivation Indication IE (in ENB CONFIGURATION REQUEST), used to indicate that the concerned cell is switched off for energy saving reasons. This corresponds to the following description captured in TS 36.300:

All peer eNBs are informed by the eNB owning the concerned cell about the switch-off actions over the X2 interface, by means of the eNB Configuration Update procedure. 

When a subsequent ENB CONFIGURATION REQUEST message is sent without this IE being included, the peer eNB will make the interpretation that the cell has been switched on: 

All peer eNBs are informed by the eNB owning the concerned cell about the re-activation by an indication on the X2 interface. 
We observe that the cell switch-on notification is implicitly understood by the Rel-9 (or later) peer eNB. By using such technique it was possible to introduce energy saving information in a message already used for other SON related purpose (e.g. ANR) in a backwards compatible way.
Rel-9 cell switch-on requests 

The second involved procedure, Cell Activation, was introduced in order to enable an eNB ensuring basic coverage to request cell switch-on in a peer eNB:
ENBs owning non-capacity boosting cells may request a re-activation over the X2 interface if capacity needs in such cells demand to do so. This is achieved via the Cell Activation procedure.

3
RIM based signalling framework

A Rel-11 baseline solution for inter-RAT energy saving will request the functionality described above to be supported for the scenario where a UTRAN cell, controlled by an RNC, provides basic coverage, and an LTE cell provides extra capacity when needed.
Our understanding is that alternative transport mechanisms didn't meet much support during RAN3#74, so the starting point for the discussion within this paper is that the RIM framework is to be used. However a first question is whether the energy saving functionality shall be added to the already existing framework for inter-RAT transfer of SON information documented in TS 36.413 Annex B (SON Transfer application), or if there is any benefit to create a new RIM application in TS 48.018 (requires GERAN2 involvement). On our side we fail to see any benefit of creation of a new RIM application in TS 48.018. Using the existing SON Transfer mechanism presents in our view the advantage to possibly combine energy saving related information and other SON related information, like currently done on X2 (eNB Configuration Update). Our proposal is therefore:
Proposal 1: The inter-RAT energy saving functionality to be added to the already existing framework for inter-RAT transfer of SON information documented in TS 36.413 Annex B (SON Transfer application).

Inter-RAT cell switch-on/off notifications:

In our view two questions need consideration:

· how to create the signalling association between the RNC ensuring basic coverage and the energy saving eNB.
· shall the required information be added / piggybacked to an already existing SON Transfer application, or should we create a new SON Transfer application.
In answer to the first question, the Multiple Report functionality available in the RIM mechanism represents in our view a suitable solution. Such signalling would be initiated by the RNC desiring to be kept informed about energy saving actions within the E-UTRAN, and the eNB would automatically send a report each time a state transition occurs (switch off / switch on). This is illustrated in the signalling flow in Figure 1.
Proposal 2: Signalling association between the RNC ensuring basic coverage and the energy saving eNB to be created using RIM Multiple Report.

In answer to the second question the "Event-Triggered Cell Load Reporting" application is based on the Multiple Report mechanism. However we see two drawbacks linked to such solution, the first being that energy saving state change would represent a new trigger of the message and would then complexify the semantics, the second drawback being that such choice would be quite different from the Rel-9 solution for X2.
On this background our proposal is to create a new SON Transfer application in Rel-11 for the switch-on/off notifications.
Proposal 3: Create a new Rel-11 SON Transfer application for the switch-on/off notifications.

A CR providing a possible solution based on the proposals 1-3 is submitted to this meeting [1]. The aim of the approach in [1] is to incorporate a message structure that can be enhanced to support other SON information in Rel-11 or future releases.

[image: image1.wmf] 

CELL

 INFO

 UPDATE

 

RESPONSE

 

(

Multiple Report, 

Cell Info

)

 

CELL

 INFO UPDATE

 

REQUEST

 

(

Stop, 

reporting cell id

)

 

CELL

 INFO UPDATE

 

RESPONSE

 

(

Stop

)

 

CELL

 INFO UPDATE

 

RESPONSE

 

(

Initial Multiple Report, 

Cell

 Info)

 

CELL

 INFO UPDATE

 

REQUEST 

 

(

Multiple Report, 

reporting cell id

, 

reporting type

)

 

Cell

 Info change (

e.g. switch 

off for Energy saving

)

 

CELL INFO UPDATE

 

RESPONSE

 

(

Multiple Report, 

Cell Info

)

 

Cell

 Info change (

e.g. cell re

-

activation

)

 

RNC

 

eNB

 

 

 

BB

 


Figure 1. Inter-RAT cell info exchange used for switch-on/off notifications.

Inter-RAT cell switch-on requests
The solution for the inter-RAT cell switch-on request seems straight-forward, i.e. to create a new SON Transfer application for this purpose which works in a similar way as the Cell Activation procedure in X2AP. Successful operation of such procedure is illustrated in Figure 2.
Proposal 4: Create a new Rel-11 SON Transfer application for the switch-on request.

A baseline proposal for the inter-RAT switch-on request, using multi-cell signalling, is submitted in [2]. 
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Figure 2. Procedure for Inter-RAT cell switch-on requests.
4
Conclusion
We have described how the Rel-9 Energy Saving function is supported in X2AP, and on this background made the following proposals for a Rel-11 baseline inter-RAT solution.
Proposal 1: The inter-RAT energy saving functionality to be added to the already existing framework for inter-RAT transfer of SON information documented in TS 36.413 Annex B (SON Transfer application).

Proposal 2: Signalling association between the RNC ensuring basic coverage and the energy saving eNB to be created using RIM Multiple Report.

Proposal 3: Create a new Rel-11 SON Transfer application for the switch-on/off notifications.

Proposal 4: Create a new Rel-11 SON Transfer application for the switch-on request.

Related CRs are submitted to this meeting in [1] and [2].
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