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1
Introduction
This discussion paper discusses and proposes a composite load that is suitable to be used to exchange Inter-RAT load status information. As in the related companion discussion paper [1] the composite load reports available resources. However, for Inter‑RAT LB reporting in three different units is proposed, providing a high degree of RAT independent load status reporting.
2
Discussion

Inter‑RAT composite load as shown in Figure 1 below consists of three different reported load status units. The approach for each of these units is to provide status reporting that requires as less as possible knowledge about the reporting RAT side. The composite load information consists of the following components:

· Available Radio resources

· Available maximal throughput

· Maximum acceptable number of users 
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Figure 1: Inter‑RAT composite load
The components stand for the basic units that typically prevent a potential LB target RAT node to accept ‘load balanced’ UEs from a neighbour RAT node. The reported information on available resources should be clear, possibly numerical, and shall supersede the need for further interpretations at the receiving RAT node. It’s an important point that ‘availability’ is interpreted by the reporting node. The reporting node has the best knowledge to assess available resources and the reporting node at best can determine how much resources that are currently used for a certain service may additionally be ‘donated’ to load balancing  without causing unsatisfied user experience. The expectation is that, based on this ‘native’ interpretation of the available resources, the reporting node can provide much more accurate and reliable information about resource availability than this could be possible by an interpretation at the receiving side of the report. 
Following above principles allows tailoring load balancing in a most optimized way. Therefore unnecessary handover requests (incl. signalling overhead and delays) are avoided and that maximum gain is achieved.
In the following each of the components is discussed in more detail.

2.1
Available number of users

This component of ‘composite load’ covers limitations having impact on the number of users that can be accepted by a RAT node. Radio resources may still be available, but there may be for example a limitation on a control processor or a limitation of available control channels. It’s important to note that the actual reason for the limitation is irrelevant. It may be any reason that has an impact on the number of users that can be accepted by the reporting RAT.
2.2
Available maximal throughput

This component of ‘composite load’ covers limitations that are caused by any ‘throughput limitations’. Again, the actual reason of the throughput limitation is irrelevant (e.g. it may be a limitation on the backhaul link or a limitation on an internal communication link). The point is that it is a limitation that can at best be expressed in units of ‘throughput’. 
2.3
Radio load

In case of intra-LTE LB it would be possible to express available load in units of PRB, because the LB neighbour node is native in this RAT. However, this is not the case in Inter‑RAT case. As a solution for this problem we propose to follow the example given by existing Inter‑RAT load balancing between UTRAN and GSM. There a ‘Cell Load’ and a ‘Cell Capacity Class’ value has been defined.
· The cell load value provides a percentage value relative to the maximum planned/possible load of the cell.

· Cell Capacity Class Value classifies the cell capacity relative to the other cells in a linear scale [1..100].

With these two values it is possible for the RAT receiving the load report to determine the load equivalent that can be taken by the reporting RAT node and to determine best matching LB handover candidates.

Therefore we propose to use this concept also for E‑UTRAN Inter‑RAT MLB. However, we propose to use ‘Available Load Value’ instead of ‘Load Value’ because of the advantages explained above below Figure 1.
Figure 2 below provides an example how

· Cell Capacity Class Value and 
· Available Load Value
can be used by an E‑UTRAN cell that is in overload:
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Figure 2: Radio Load example; The role of the Cell Capacity Class Value
3
Proposal
It is proposed for Inter‑RAT MLB to use the following ‘composite load’ information per UL/DL direction:
· Available Radio resources, consisting of

· Cell Capacity Class Value and 
· Available Load Value,
· Available maximal throughput,
· Maximum acceptable number of users,
as discussed in the discussion section of this contribution and, if agreed, to add the text of the annex to [1] and to agree on the corresponding Stage 2 CR [3].
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Annex: Changed text of [2]
---------------------------------
Start of change
---------------------------------------------------------------
4.6.6
Solution description for Inter RAT load balancing

Composite load as described in section 4.6.6.1 shall be used as the exchanged load information. This composite load information per UL/DL consists of:
· Available Radio resources, consisting of

· Cell Capacity Class Value and 
· Available Load Value

· Available maximal throughput

· Maximum acceptable number of users

---------------------------------
End of change

----------------------------------------------------
---------------------------------
Start of next change
----------------------------------------------------

4.6.6.1
Input data, definition of Measurements or Performance data
Composite load as described in section shall be used as the exchanged load information. The composite load information per UL/DL consists of the following components:

· Available Radio resources, consisting of

· Cell Capacity Class Value:
The Cell Capacity Class Value classifies the cell capacity relative to the other cells in a linear scale [1..100].
· Available Load Value:
The available cell load value provides a percentage value of the available load relative to the maximum planned/possible load of the cell.
· Available maximal throughput:
Available maximal throughput considers limitations that are caused by any ‘throughput limitations’. Radio resources may still be available, but there may be for example a limitation on the backhaul link or a limitation on an internal communication link. The actual reason of the throughput limitation is irrelevant and needs not to be known by the node receiving the report.
· Maximum acceptable number of users:
This component considers limitations having impact on the number of users that can be accepted by a RAT node. Radio resources may still be available, but there may be for example a limitation on a control processor or a limitation of available control channels. The actual reason for the limitation is irrelevant and needs not to be known by the node receiving the report. 
---------------------------------
End of change

----------------------------------------------------
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		Cell Capacity Class Value: maximal possible cell capacity relative to the other cells (here: the E-UTRAN cell is using a maximum reference value 40)



E-UTRAN reports a value ‚40‘,

UTRAN reports a value of ‚12‘

GERAN reports a value of ‚8‘

		Available Load Value:



E-UTRAN cell is in overload and

has initiated LB with UTRAN/GERAN

UTRAN reports 20% available load

GERAN reports 50% available load



		From Cell Capacity Class and Load Values E-UTRAN can calculate how much E-UTRAN load it can handover:



E-UTRANUTRAN: 12/40 * 20 = 6% load equivalent of the E-UTRAN RAT can be handed over to the UTRAN RAT cell.

E-UTRANGERAN: 8/40 * 50 = 10% load equivalent of the E-UTRAN RAT can be handed over to the GERAN RAT cell.
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Tabelle1


						E-UTRAN			UTRAN			GERAN


			Reported Cell Capacity Class Value			40			12			8


			Not reported load			40			9.6			4


			Reported Available Load Value			0			20			50


			Available Load			0			2.4			4


			E-UTRAN Load to HO to …			n/a			6			10
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Tabelle1


						E-UTRAN			UTRAN			GERAN


			Reported Cell Capacity Class Value			40			12			8


			Reported Available Load Value			0			20			50


			E-UTRAN Load possible to HO to …			n/a			6			10













