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1 Introduction 

Mobility load balancing has been extensively discussed during number of RAN3 WG meetings. A number of agreements were reached at RAN3#65, see ‎[1] and ‎[3], regarding a new reporting quantity - composite available capacity. The two primary agreements reached are:

· It is assumed the node indicating available capacity is ready to accept the corresponding traffic, but it is not mandatory;
· It is also assumed that the algorithm to calculate the available capacity indicator is vendor-specific and runs in the eNB that provides the indicator.

Considering that composite available capacity by definition reflects all the available resource the eNB can provide/has access to, i.e. it is not limited to only radio resources, the following two issues remain to be solved:

· Reporting criteria, and

· Reported units.

Considering more over that during RAN#65 it was also agreed that load would be expressed in the same way regardless whether it is for intra-LTE scenarios or for IRAT purposes, it is also considered necessary to introduce a normalization factor, similarly to what already existing in legacy systems, as already argued by ‎[4], that can be represented by:

· Cell Capacity Class

We hereby describe possible solutions and propose a way forward for the indicated open issues.
2 Proposed solution
2.1 Reporting criteria

In principle three reporting criteria could be used:

a) Periodic reporting;

b) Reporting of event; or

c) Event triggered periodic reporting.

Periodic reporting is characterized by the reporting periodicity and the report would be sent independent of the calculated level of composite available resources. The main benefit of this type of reporting is that the receivers would have constant detailed information about composite available resources in a particular eNB. Periodic reporting with multiple reporting periodicities has been defined for the load balancing quantities already standardized in Rel-8.
Reporting of event is characterized by one or several thresholds where single report would be sent if the composite available resources exceed or fall below a predefined threshold. The main benefit for this type of reporting is potentially reduced message intensities. However, this comes at the cost of reduced visibility if the event criteria have not been met.
Event triggered periodic reporting is primarily characterized by one or several thresholds that define the event and secondarily the reporting periodicity once the event criteria has been met. The benefits of this mechanism are potentially reduced message intensities and higher granularity information if the if the event criteria have been met.
The three reporting criteria were extensively discussed in Rel-8 and only periodic reporting was agreed as it provides most detailed information with very low complexity. Considering that the purpose of all reporting quantities is the same, mobility load balancing, we hereby propose to also specify periodic reporting for composite available capacity.
Proposal 1: add support to configure periodic reporting of composite available capacity per cell to X2AP Resource Status Reporting procedure.

2.2 Reported units
Two possible reposting units have discussed within the framework agreed at RAN3#64:
a) “universally” defined units; or

b) “relative” units.

Both of those concepts are used in Rel-8 where option (a) is used for radio network load and option (b) is used for both hardware and transport network load. One rather straight forward “universally” defined unit applicable for signaling available resources in linear scale is bits per second the eNB can additionally serve.  

In case of “relative” units, the most important aspect to decide is the type of scale and the number of relative steps. As with bps, the linear scale is a sufficient and simple scale also worth considering in case of “relative” units. Although only 4 “relative” levels have been specified in Rel-8 for hardware and transport network load, it is perhaps necessary to define more levels, e.g. up to 100, considering that also available radio network resources are reported as part of composite available capacity.
It is considered that choosing a particular ‘universal’ unit instead of a relative unit has no benefit, as the semantics of the information is anyway to be interpreted by the receiver as an indication of how many handover actions the sender can additionally tolerate rather than a photograph of how many boards and cables are in the sending node (which would serve no purpose over an open interface).
Proposal 2: choose up to 100 relative levels as reporting units for composite available capacity in X2AP Resource Status Update message.
2.3 Normalization across access technologies
As already mentioned above and during the discussions which took place at RAN3#65, it is necessary to have a quantity which makes it possible for the OAM system to normalize the signalled load to cell capacity characteristics proper of the different access technologies. Using the concept of Cell Capacity Class already present in legacy systems seems a good way forward.
Proposal 3: introduce the Cell Capacity Class as part of the Composite Available Capacity indicator definition.

3 Conclusion and proposal
Based on the discussion in chapter ‎2, we hereby propose to agree on the following three proposals

Proposal 1: add support to configure periodic reporting of composite available resources per cell to X2AP Resource Status Reporting procedure.

Proposal 2: choose up to 100 relative levels as reporting units for composite available capacity in X2AP Resource Status Update message.
Proposal 3: introduce the Cell Capacity Class as part of the Composite Available Capacity indicator definition.

And based on the above, agree on respective CR on X2AP:

· reference ‎[2] for Signalling of composite available resources with relative units.
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