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1 Introduction 

Before the RAN3#55 meeting, several contributions with respect to the exchange of load information between eNodeBs were submitted to RAN3 group. The main purpose of this contribution is to analyze the feasible method in order to make the load information can be effectively indicated based on the requirement of RRM scheme.

2 Discussion

During the HO procedure of an UE in Active state, it is necessary that the serving eNodeB is aware of the load state at potential target eNodeB from a HO optimization point of view.

The description of load information for exchange is discussed in details as follows.

2.1 Discussion on the relative information

In the LTE access network, the different bandwidth ability from a set of 1.25, 2.5, 5, 10, 15, 20 MHz as defined in TR25.814 can be configured on a certain cell. As a result, the load information by means of percentage which is a relative load information is not enough to express the load state of a cell without bandwidth ability.

For example, at a 2.5 MHz cell with 80% load, there is more less resource left for new users than the one at a 15 MHz cell with 80% load. It is unfortunate that the RRM entity is not aware of the load difference between cells with different bandwidth capability, and is not a good way to make decision of user accessing only on the basis of the relative load information. 

Therefore, we should not only use relative load information as a basis for estimating load state of a cell.

2.2 Discussion on the absolute information

While the load information of a cell is described with the absolute resource information only, such as residual equivalent bandwidth (e.g. in terms of Kbps), the similar problem of insufficient state indication is still unavoidable.

We can investigate the following example. Although the amount of residual resource in a cell with 5MHz bandwidth capacity is equal to the one of a cell with 20MHz bandwidth capacity, the load level of the two cells must be different. Obviously, the load state of the 20MHz cell above mentioned is closer to its maximum capacity as configured by O&M.

Thereby, merely based on the absolute resource information the RRM functions for load management will not effectively balance the load among multiple cells with different bandwidth capability. In consideration of RRM optimization, it is proposed that we should not only use absolute load information as a metric for load state of a cell.
2.3 Conjunction of two methods 

Based on the analysis both in section 2.1 and 2.2, we reach a simple conclusion that both relative load information and absolute load information are necessary in order to effectively manage the load among the cells. The coordination of relative load information and absolute load information in RRM scheme is FFS and beyond the discussion of this contribution. 
Now, the sufficient description of load state is subsequently shown as one of the problems we have to face and an optional description method is discussed as below.

2.4 Example

In consideration of the efficiency over X2 interface, one option scheme is to optimize the encoded mode of load information in order to reduce the number of information bits. Moreover, it is useful for eNodeB to estimate the residual capacity easily based on the load information encoded. Briefly the conception of VRB defined in the TR25.814 is a feasible choice.

To indicate the absolute information of the load state in a certain cell, the number of residual resource in terms of VRBs is delivered from potential target eNodeB to the serving eNodeB over X2 interface. Therefore, as soon as an eNodeB received residual capacity information indicated as VRBs, it is able to judge the number of a certain service on the basis of a default scaling factor.

For the optimization of RRM functions with respect to load state of a cell, the relative load information is also transmitted to the serving eNodeB. The easier option is to directly transfer the relative information shown as a percentage. However the amount of data encoded with this scheme is too large. So an indirect way chosen to express the relative information of load state at a cell naturally comes to us: the total number of VRBs in a certain cell is also obtained by the serving eNodeB in order to make the relative value.

For the serving eNodeB to get the total number of VRBs of its neighbor cell, it can apply two ways as follows to reach the goal.
One way is to configure the total capacity of the neighbor cells to the eNodeB handling the serving cell based on the O&M. Another one is that the total capacity of the neighbor cell is indicated to the serving eNodeB by the load information exchange over X2 interface.

It is further considered that the total capacity of a certain cell can be shown as its type which matches with its bandwidth capacity as figured below.

	Cell bandwidth
	1.25 MHz
	2.5 MHz
	5.0 MHz
	10 MHz
	15 MHz
	20 MHz

	Cell type
	T1
	T2
	T3
	T4
	T5
	T6


It is visible that the type information of a cell is easily to be pointed out with 3 encoding bits. Now, with both absolute residual capacity and total capacity of a certain cell the load based RRM functions can obtain the relative load information by means of a compact calculation.

Depending on the discussion above, it is proposed that both absolute and relative load information ought to be supplied for RRM.

The scheme mentioned above is the one of feasible methods for the load information exchange and the other ways are not excluded at all.

3 Conclusion

The conclusion is that both relative load information and absolute load information should be indicated during the information exchange between cells.

4 Proposal

It is proposed to reflect the conclusion above into the R3.018.
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