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1 Introduction

The need for event triggered reporting has been discussed in RAN3. The benefit of using the event triggered reporting is that we can reduce the signalling in the system. The difficult part is to define which events are useful and should be specified.
2 Discussion

One typical MLB solution is to let a cell (source) which is experiencing a high load start requesting load information from neighbour cells. This exchange continues until the load in the source cell falls down below an internal threshold, when the reporting of cell load information from neighbour cells will stop. 
In this scenario, the source cell would be most interested in receiving information about cells with a load that is low enough to offer the possibility for load balancing. The reason for choosing to not trigger reports in the overloaded state is that if we get reports when there are available resources in a neighbour cell, we can also compare how many free resources there are in different cells when choosing which one to offload traffic to. 

Note however that since the load metrics that are defined are quite different, we think that we need to have separate events for the different metrics.

And also note that since this is a combined measurement with up to ten different metrics, the question is if the events should trigger a separate report, only containing a single measurement, or if we should report all requested metrics at the same time. We believe that it is beneficial to report all at the same time, and have therefore tried to define events for each metrics that makes sense from this point of view.
For the scenario described above, it is possible to use absolute values for defining the events. However, in case we like to support another scenario, where the cells actively and continuously try to balance the load and not only avoid overload, we believe that absolute thresholds can not be used, since this requires that the thresholds are reconfigured frequently. In this case we prefer to use a relative threshold. 

3 Solution
3.1 PRB usage

The PRB usage reports how many physical resource blocks (radio resources) are used. This is divided into six separate metrics
· DL GBR PRB usage

· UL GBR PRB usage

· DL non-GBR PRB usage

· UL non-GBR PRB usage

· DL Total PRB usage
· UL Total PRB usage

In general, all these define PRB usage, so a reasonable event would be that the metric falls below a threshold. Another possible useful event, in case the load is relatively stable, is to only report when the change in metric since last report is larger than a threshold.
As can be seen, there are six different metrics, so the question is whether the report should be triggered if one metric (or change in metric) exceeds the threshold, or if this should be fulfilled for all thresholds. In this case we suggest that for the first event (below threshold) all PRB metrics should be below respective threshold. And for the second event, we suggest it should be enough if the change in one metric is larger than its threshold. 

Proposal 1: To define the event when a PRB metric falls below a certain threshold, and that a report is triggered when all PRB metrics fall below the respective threshold

Proposal 2: To define the event when the change since last reported value is larger than a threshold, and that a report is triggered when the change in one or more PRB metrics are is larger than the threshold.
3.2 HW load and S1 TNL load
The Hardware Load Indicator reflects the hardware load (Memory, CPU, ..) in the eNB and is defined in section 9.2.34 of 36.423. It is defined separately for UL and DL and is limited to four different values: [LowLoad, MediumLoad, HighLoad, Overload]
The S1 TNL Load Indicator reflects the load of the S1 TNL and is defined in Section 9.2.35 of [36.423]. Similar to the HW load, the S1 TNLload is defined with the same four different values as HW load.

This information is already quite coarse, and is mainly intended to highlight the cases where the load makes any load balancing difficult. So we believe that the event used for this metric can be quite simple.
Proposal 3: That the HW and S1 TNL triggers a measurement report when any of these metrics transits a threshold, for example transits between “HighLoad” to “Overload” (or the opposite direction)
3.3 Composite Available Capacity Group 

This specifies the available resources in percent for uplink and downlink separately. In order to enable comparison between different cell types, the information is further separated into two values. One is called Cell Capacity Class Value, and reflects the relative cell capacity compared to other cells. The other value is the Capacity Value which reflects the available resources in the cell (in percent). 
Hence, one simple event is to report if the available resources rise above a certain threshold, making this cell suitable for load balancing. This can be combined with periodic reporting, so that we keep sending measurement reports periodically as long as the available resources are above the threshold.

Since we have a separate metric for uplink and downlink, we suggest to use two thresholds and further we suggest to only report if both values are above its respective threshold. 

We propose to agree on an event for Capacity Value, where uplink and downlink rise above respective threshold 

Proposal 4: To define an absolute threshold event for Capacity Value, where uplink and downlink both rise above respective threshold 

Another possible solution, especially for cases where the load is not changing so much would be to only report if the change in available resources is more than a certain amount. In this case we also suggest using two different thresholds (uplink and downlink and that it is enough if the change in one link exceeds the threshold. 
Proposal 5: To define an event for Capacity Value, where the change since last report exceeds respective threshold in at least one of uplink or downlink. 

3.4 Periodical reporting
It is very likely that when using the event triggered reports, there is also a wish to combine the event triggered report with a periodical report.

For the absolute threshold events, it would be reasonable to define a periodicity when it should be reported once it is triggered. This enables a periodic update of the load information to allow a comparison of the neighbor cells which are reporting available resources.
Proposal 6: Introducing a periodicity for when absolute threshold events are reported during the time they are triggered

For the relative threshold events, it would be reasonable to include a periodic update during the time the event is not triggered. This would be beneficial in order to track slow variations.
Proposal 7: Introducing a periodicity for when relative threshold events are reported during the time they are not triggered.

In term of implementation these proposals mean that’s event trigger doesn’t preclude the simultaneous usage of the periodic reporting when the source eNB configure the Report Characteristics IE bitmap in the RESOURCE STATUS REQUEST. 
4 Conclusions

We propose the following:

Proposal 1:
To define the event when a PRB metric falls below a certain threshold, and that a report is triggered when all PRB metrics fall below the respective threshold
Proposal 2:
To define the event when the change since last reported value is larger than a threshold, and that a report is triggered when the change in one or more PRB metrics are is larger than the threshold.
Proposal 3:
That the HW and S1 TNL triggers a measurement report when any of these metrics transits a threshold, for example transits between “HighLoad” to “Overload” (or the opposite direction)
Proposal 4:
To define an absolute threshold event for Capacity Value, where uplink and downlink both rise above respective threshold
Proposal 5:
To define an event for Capacity Value, where the change since last report exceeds respective threshold in at least one of uplink or downlink.
Proposal 6:
Introducing a periodicity for when absolute threshold events are reported during the time they are triggered
Proposal 7:
Introducing a periodicity for when relative threshold events are reported during the time they are not triggered.
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