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1. Introduction

The May version of 36.902 has several FFS items regarding Mobility Load Balancing. Specifically, those items are related to questions as follows:

· Is the available capacity indicator reported as an absolute value or normalised in 0-100 scale (as in Rel.8)?

· Should the available capacity indicator replace Rel.8 information (PRBs allocated) or be reported together?

· Should the available capacity indicator address both GBR and non-GBR, each separately or only one of the two?

· Should the available capacity indicator address only radio resources, or cover also TNL and hardware resources?

The contribution attempts to address these FFS items.

2. Discussion

The purpose of load balancing is to distribute load amongst the neighboring cells/eNBs to maximize the system capacity. However, as part of the act of load balancing, the QOS of an active session should not be impacted. Therefore it is important for an eNB to have a good understanding if the load to be offloaded can be accepted by the eNB targeted for offload. 

Absolute or normalized value:

eNBs could be configured differently, and therefore have different capacity, meaning that a percentage report will in any case need to be translated by the eNB receiving the information. Furthermore, this translation would rely on correct knowledge of the overall configured bandwidth (through the X2 Setup procedure). In some cases there could be ambiguity e.g. if the eNB reconfigures its bandwidth while reporting is taking place; and in addition the “available bandwidth” could be considered to be restricted by ICIC related actions. To avoid any such ambiguity, it is suggested that the report consist of an absolute value (number of PRBs).

Proposal:  To represent the load using absolute available PRB value.

GBR/non-GBR indication:

A session could have GBR and non-GBR bearers. However, the available RF resource can be configured as either GBR or non-GBR or both. Also, the relationship between PRB and GBR bearer and non-GBR bearer would typically be handled by the eNB in a proprietary way. The absolute available PRB should provide the eNB with some idea of available GBR and non GBR capacity to make an offload decision.

In fact the eNB already knows the PRBs used by its existing traffic (that is likely to be offloaded). For those UEs, the eNB can therefore estimate whether the existing QOS can be provided, or improved upon, through load balancing. 

This process is an estimate in all cases because (i) the eNB does not know the exact scheduling policies of the other eNB; (ii) the eNB cannot determine with absolute certainty which UEs will be handed over and (iii) such UEs may release, modify or create bearers before, during or after the process of load balancing. 

Given the context above, providing a break-down of available capacity into GBR/non-GBR does not appear particularly helpful. Another option would be to provide the GBR-only number, but this has the problem that the target eNB would then not be able to even make an estimate of the goodness of load balancing (in the case of large and dominant non-GBR traffic to be offloaded). 

Proposal:  To represent the available capacity in PRB. No GBR or non GBR distinction is necessary

Non-radio load metrics:

Since the act of offloading should not affect the QOS, it is important to consider all the factors that could possibly play a role in QOS. The factors should include the RF resources, the processing resources, and the transport resources. 

The RF resources should be presented in absolute PRB to facilitate the offload decision as discussed earlier. If the transport resources can be normalized and be represented in some form of PRB-equivalent form,, it would help to facilitate offload decision by the eNB. Similarly, if the processing load can be normalized and be represented in a similar fashion, it would help the eNB to make offload decision. However, how the TNL and hardware load could be related to PRB  is very much an implementation matter. Furthermore, the offloading NB does not really care about the nature of the bottleneck at the target eNB. Equally it should not need to derive a complex interpretation of the data provided.

Given this, we see two possible options:

1. To keep the R8 defined TNL and processing load metrics

2. To specify that the “available PRB” declared implies that the target eNB considers that both TNL and processing should support this (no invisible bottleneck) 

The two options are not mutually exclusive.

Proposal:  To report the available PRB that can be supported by the current RF resource load, the current TNL load and the current hardware load

Replace or complement R8 metrics:

As indicated above, there is a reasonable argument to keep the R8 defined TNL and processing load metrics, even if the “available PRB” is defined in a total manner, since the information can be seen to be complementary.

It is less obvious that the information provided in the Release 8 PRB report would have significant use in terms of the load balancing action, since the offloading eNB would be likely to use either the Rel9 or the Rel8 data in its analysis of the offloading opportunity. Arguably the Rel9 information provides a near guarantee and is therefore more useful and less open to interpretation than that in Rel8. Given this, it seems reasonable to assume that the PR reporting in Rel 8 does not need to be supported in Rel 9. Of course Rel 9 nodes may (subject to implementation) still support the functionality when interacting with Rel 8 nodes. 

Proposal:  The R9 TNL and Hardware load information are maintained in Rel 9; the PRB Status Report is discontinued since this is superseded by the Available PRB report.
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