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1. Introduction

This paper recaps on proposals made at RAN3#59 [4], and adds some further considerations. Thus, the paper discusses the load measurements required, the load balance trigger, and the mechanisms to balance the network load. 

2.  Measurements

One of the indicators of network load is a measurement of the utilization of the network resources. The measurements proposed by [1] serve the purpose of measuring the utilization of the PRB (Physical Resource Block) usage for both downlink (DL) and uplink (UL) directions and for both real time and non-real time traffic. 

In addition to the measurements proposed in [1], additional measurements may be defined such as 

· Power measurements such as Total Transmitted Carrier Power and Received Total Power

· Utilization of the RACH  PRB load.

· Indication of overall admission control behaviour (this can be used to reflect non-radio aspects, and can be obtained through a simulated admission control mechanism as reflected in [3]; alternatively a simple report of overall load as perceived by the eNB and reflecting non-radio aspects)

3.  Triggering Mechanism 

To properly balance the load and to pass load to the right taker, it is thought that the network needs to have an understanding of the load distribution. However, as the measurement and load balance function is executed by individual eNB, this implies that the eNB needs to exchange the measurements through the X2 links. 

However, efficient X2 message should be considered when exchanging the measurements between the eNBs. It is suggested that the eNB would not start to provide the measurements unless it is requested to do so. The eNB should stop sending the measurements if it is requested [5].

One possible trigger mechanism would be that a particular eNB experiences high load. In this case, the eNB could trigger the load balancing mechanism by sending a load information request message to the neighboring eNBs, asking them to initiate reporting [5]. The neighboring eNBs should report periodically to the requesting eNB. Once the requesting eNB receives the measurements it needs, it can then determine how to reduce its load. The mechanism to do this does not need to be specified. 

Since there is a trigger to start load balancing, there also needs to be a trigger to stop load balancing. The eNB should stop load balancing if the load has been reduced. Conceptually this can be considered as the case where the measurement is below a threshold. In that case, the requesting eNB shall send a Load Information message to the neighboring eNBs to cancel measurement reporting.

4. Balancing Mechanisms

It has been pointed out that unilateral load balancing through a change in handover parameters can easily lead to ping-pong situations. Hence, a further mechanism may be needed as part of the load balancing procedure.

Specifically, a simple way forward would be for the donor eNB to send a message to the proposed receiver eNB, informing it of the proposed load balancing action and specifically of the proposal to change handover parameter bias by x dB (towards the receiver cell). The potential receiver can then acknowledge this request.

Positively acknowledging the request would imply that the donor eNB would be able to change its parameters/bias, and that the receiver eNB would do the inverse, thereby moving the handover boundaries without generating ping-pong situations.

5. Summary

It is suggested that the following arrangements be adopted and used to develop CRs for both stage 2 and stage 3 as required:

(a) The Load Information message shall include an optional field requesting the receiving neighbour eNB to report load once or on a periodic basis (period specified), to the originator eNB.

(b) The Load Information message shall include an optional field requesting the receiving neighbour eNB to stop reporting load back to the originator eNB.

(c) The Load information message shall include fields as defined by RAN1 plus optionally the uplink cell-wide overload indication (discussed in R3-080865)

(d) A new message be defined, e.g. “Handover Bias” enabling an eNB to propose a change in HO thresholds between one of its cells and a cell of a neighbour eNB.

(e) A new message be defined for responding e.g. “Handover Bias Response”, consisting essentially of a positive or negative acknowledgement.
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