Page 1

3GPP TSG RAN WG3 Meeting #69
R3-102269
Madrid, Spain, 23-27 August, 2010


Agenda item:
16.2
Source: 
Alcatel-Lucent
Title: 
Rel-10 enhancements for inter-RAT cell load reporting.
Document for:
Discussion and Approval
1
Introduction
Inter-RAT cell load reporting based on RIM protocol was standardised in Rel-9. In this paper we propose Rel-10 to be enhanced with reporting for multiple cells and event-triggered reporting. 
We consider multi-cell reports to be efficient in cases where load request are triggered by conditions common to several cells or nodes (eNBs). Event-triggered reports are proposed for scenarios with non uniform traffic distributions.
2
Description of Rel-9 solution
The RIM protocol was already supported by E-UTRAN, UTRAN and GERAN from earlier releases. Rel-9 introduced the SON Transfer Application running on top of RIM which is documented in TS 48.018 and the Cell Load Reporting Application documented in an annex of TS 36.413.
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Figure 1. Protocol stack for Rel-9 inter-RAT cell load reporting.

In Rel-9 no particular restrictions were applied to the SON Transfer Application, however the Cell Load Reporting Application was restricted to support information exchange on a single-cell request/response basis.
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Figure 2. Request/response mechanism for Rel-9 inter-RAT cell load reporting.

3
Proposed Rel-10 enhancements
We propose to consider two kinds of enhancements for inter-RAT cell load reporting in Rel-10:
- request/response reporting containing information for multiple cells

- reporting of cell load state triggered by threshold crossing 
In our view these mechanisms are complementary. As discussed below we consider multi-cell reports to be efficient in cases where load request are triggered by conditions common to several cells or nodes (eNBs). Event-triggered reports are proposed for scenarios with non uniform traffic distributions.
3.1 Reporting for multiple cells
Transmitting information for multiple cells in a single request/response procedure would be a means to reduce signalling load due to load reporting in cases where information from several cells controlled by the same node is needed. The current request/response mechanism is proposed to be used, and contents enhanced to carry information for multiple cells. In principle this may be illustrated as shown in Figure 3.
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Figure 3. Potential Rel-10 enhancement: Request/response mechanism allowing reporting of cell load information for multiple cells. 

Proposal 1: Inter-RAT cell load reporting is extended to carry load information for multiple cells in Rel-10. 

Multi-cell reporting will improve the possibility for efficient operation of a central load information management logical entity situated in each node, performing load monitoring on behalf of the cells controlled by the node. Such monitoring may be simultaneously needed for several cells exposed to the same traffic conditions (e.g. peak traffic hours). In this way the central entity will be able to synchronise out-bound load information requests. In other implementations the cells may send internal load requests to the central entity in an asynchronous way, but because these requests are triggered by the same kind of traffic conditions it may still be able to group the out-bound requests.
If the central load information management entity is situated in an RNC controlling areas with uniform high traffic load, it will be able to group outbound requests to e.g. eNBs. If each neighbouring eNB controls 6 cells, multi-cell reporting will permit to divide the number of cell load requests sent by the RNC to the eNBs by 6.
A typical eNB may control 6 cells having a total number of 30 different neighbour cells (low estimate) all controlled by the same neighbouring RNC. If the central load information management entity is situated in such eNB, the eNB will need to emit only 1 load request instead of 30 requests towards the RNC when monitoring reasons or common traffic conditions concerning all 6 cells occur. This situation may of course arrive at the same time at several eNBs having the same neighbour RNC. In the scenario of high uniform traffic load, multi-cell reporting may then represent a signifcant reduction of peak cell related signalling load due to the high number of eNBs being neighbour to a single RNC in most networks.
3.2 Reporting of cell load state triggered by threshold crossing

An other means to reduce the amount of signalling due to load reporting is to send reports only when certain conditions linked to the cell load are satisfied. Such event-triggered reporting is efficient in case of non-uniform traffic distributions, i.e. the requesting node will not be able to group the outbound requests. 
Proposal 2: Event-triggered inter-RAT cell load reporting is standardised in Rel-10.
The triggering condition being linked to a single cell, it is proposed not to combine event-triggered reporting with multi-cell reporting. The assumption is that the non-uniform traffic distribution is also valid for the reporting nodes. Signalling peaks due to bursts of cell state change reports should therefore not be an issue. 
Proposal 3: Combining of event triggered and multi-cell reporting in the same procedure is forbidden

In our view, event-triggered cell load reporting between RATs requires the following items to be clarified:

· Reporting granularity – typically one could consider either three levels (low / medium / high), or simply two levels (above threshold, below threshold).

· Should the thresholds be set by the requesting node or the reporting node?

· If the thresholds are set by the requesting node, how to define thresholds in inter-RAT environment where the load definitions depend on the RAT.

· Need for mechanism to avoid frequent event triggering due to oscillating load (hysteresis, delayed triggering).

· Shall UL and DL be handled independently or not.

In the following part of this section we describe our proposal based on the following choices:
· Reporting granularity: three levels

· Triggering conditions (thresholds, hysteresis, triggering delay) are set by the reporting node, and hence no information concerning these conditions is transferred on the interface. This choice opens for triggering conditions defined by configuration and implementation choices.
Proposal 4: Three code-points are used for event triggered reporting (low load, medium load, high load).

Proposal 5: RAN3 discusses and agrees that O&M of the reporting RAT configures the conditions for cell load state change (cell load thresholds, hysteresis and time-to-trigger values). 

The main element of the proposal is the normalisation of the three cell load states depicted in Figure 4. There should be no interdiction of any transition between these states. However the conditions triggering the state transitions will not be defined by the reporting interface, and may be implementation dependent.

[image: image4]
Figure 4: Cell load states (UL/DL), transitions and triggering events. Only the cell load states are normalised in this proposal, and no transition should be forbidden. However the events triggering the transitions (event A through F) are proposed to be defined by implementation.
Figure 5 provides signalling for event-triggered cell load reporting including initialisation, reporting phase and termination.

Report initialisation is done by Node 1 sending CELL LOAD REPORTING REQUEST message to Node 2. CELL LOAD REPORTING RESPONSE message is sent from Node 2 to Node 1 upon reception of the request message, and each time there is a change in the UL and/or DL cell load state. 
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Figure 5. Proposed cell load state report based on RIM multiple report functionality. 

The message exchange is based on RIM Multiple Report functionality. A RAN-INFORMATION-REQUEST Stop PDU is used to end the message exchange on initiative of Node 1, but it may also be stopped by the Node 2 sending a RAN-INFORMATION End PDU. 
4
Considerations linked to SON Transfer applications

We propose to create separate SON Transfer applications for multi-cell reporting and event-triggered reporting. The main advantage is that request/response inquiry is allowed without need for deactivating event-triggered reporting for a given cell.

This also helps to clearly define the functional behaviour of each reporting mode, and backward compatibility issues linked to modification of the IEs are avoided. 
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Figure 6. Protocol stack for proposed inter-RAT multi-cell load reporting.
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Figure 7. Protocol stack for proposed inter-RAT event-triggered cell load reporting.

Proposal 6: Multi-cell and event-triggered reporting modes are standardised by means of new SON Transfer applications. 

5
Conclusion
We have proposed enhancements of inter-RAT cell load reporting, and submitted the following proposals to RAN3:

Proposal 1: Inter-RAT cell load reporting is extended to carry load information for multiple cells in Rel-10. 

Proposal 2: Event-triggered inter-RAT cell load reporting is standardised in Rel-10. 
Proposal 3: Combining of event triggered and multi-cell reporting in the same procedure is forbidden

Proposal 4: Three code-points are used for event triggered reporting (low load, medium load, high load).
Proposal 5: RAN3 discusses and agrees that O&M of the reporting RAT configures the conditions for cell load state change (cell load thresholds, hysteresis and time-to-trigger values). 
Proposal 6: Multi-cell and event-triggered reporting modes are standardised by means of new dedicated SON Transfer applications. 

The paper also describes possible solutions for these enhancements, and corresponding outlines of stage 3 CRs are enclosed [1,2].
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