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Abstract of the contribution: Discussion on the Mobility Load Balancing topic so far has been focused on aspects such as the metrics for load balancing, and the need for a procedure for mutually agreed modification of mobility behaviour. If the latter is agreed, it raises a number of issues that should be addressed, and this paper is aimed at opening this discussion.
Discussion

A possible means to implement Mobility Load Balancing is to negotiate some change in handover related parameters between two cells of neighbour eNBs. Such a mechanism has been discussed in several papers, and agreed in principle. The specifics of what would be proposed or negotiated are still under study. For example, one could exchange proposed numerical handover changes, or otherwise simply some form of qualitative indication, to be interpreted by each eNB. For briefness, such an exchange will be called “MLB negotiation” in what follows.

Irrespective of the exact exchange, it follows that there would be a change in eNB mobility handling, away from default parameters established by either O&M or some SON function (e.g. related to Mobility Robustness). Some simple issues then arise which may or may not have standards implications, and are presented here for initial discussion.

Issue 1: Temporary nature of MLB-related changes

It is assumed that an MLB-related change will only be in operation for a given time period, allowing for offloading to occur. This assumes that the cause of the high load (or imbalance) is itself temporary. If there is a real underlying problem (related to lack of capacity or some form of error in planning), it is not clear that MLB negotiation is the right mechanism to use. 

Conversely, continuous MLB exchange could be used to detect an underlying problem.

Proposal 1: MLB-related changes are not permanent, and the network is expected to return to the previous mode of operation. 

Issue 2: Termination of MLB related HO operation

If the above is agreed, then we need to decide on the correct triggers to terminate the MLB operation. At least a few are possible:

· On initial proposal, a time span is agreed as well.

· The procedure used for MLB negotiation can also be used by the offloading eNB to stop it (when it considers that its load has now been reduced sufficiently).

· The procedure used for MLB negotiation can also be used by the target eNB to stop it (when it considers that its available load has been taken up by handovers from the offloading eNB).

Of course, a combination of these mechanisms can also be used. One important to consider is that any changes in behaviour may result in artificial ping-pong. This is not necessarily a negative outcome provided the reverse handovers (at the end of the MLB operation) do not simply reverse the load distribution back to the initial situation. Therefore the offloading eNB should ideally have control of the termination point.

Given the above issues, the following proposals could be made for control of the MLB termination:

Proposal 2: The MLB negotiation should include agreement on a maximum time span for the MLB action.

Proposal 3: On termination of the MLB timer (or earlier), the offloading eNB initiates another negotiation procedure, either to renew or to explicitly terminate the operation (so that any changes of mobility parameters are synchronized).

Issue 3: Excess offloading

Although the offloading eNB is expected to correctly estimate the impact of handover changes, there is some uncertainty, and as a result, the target eNB may receive more traffic than planned. In addition, its available capacity may have been reduced through e.g. ICIC actions or additional “native” traffic requests.

Proposal 4: The target eNB can invoke the MLB negotiation procedure to terminate the operation at any time.

Issue 4: Concurrent MLB actions

An eNB may be reporting its load status to several other eNBs, and that in itself should be normal operation. However it is assumed that the reporting itself would not be changed to account for the potential numbers of MLB partners! Looking at it from another perspective, the offloading eNB will select a partner based on its load characteristics (and ease of offloading, related to the mutual HO border), but will not have any visibility of other potential MLB negotiations towards the same eNB.

Also it is expected that an eNB will need to change its “available PRB” report as soon as a MLB negotiation is concluded. Thus there could be a problem if an eNB receives two or more MLB negotiation proposals within a short time interval.

Proposal 5: The eNB initiating the MLB negotiation should state the “available PRB” number that it has used to form a proposal – or alternatively the number of PRBs that it expects to consume.

Proposal 6: A target eNB should consider changing its “available PRB” report in line with a completed agreement for MLB operation
Conclusions

It is proposed to discuss the above issues, and if agreed to capture the following (or alternative) proposals

Proposal 1: MLB-related changes are not permanent, and the network is expected to return to the previous mode of operation.

Proposal 2: The MLB negotiation should include agreement on a maximum time span for the MLB action.

Proposal 3: On termination of the MLB timer (or earlier), the offloading eNB initiates another negotiation procedure, either to renew or to terminate the operation.

Proposal 4: The target eNB can invoke the MLB negotiation procedure to terminate the operation at any time.

Proposal 5: The eNB initiating the MLB negotiation should state the “available PRB” number that it has used to form a proposal – or alternatively the number of PRBs that it expects to consume.

Proposal 6: A target eNB should consider changing its “available PRB” report in line with a completed agreement for MLB operation.
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