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1 Introduction 

Currently, 36.902 list the frequency specific offset parameter as the candidate parameter for optimisation in the Inter-RAT Load Balancing use case. 

This contribution analyses the effects of optimisation of this parameter and suggests alternative parameters to optimise. 

2 Discussion
2.1 Handover use case
The deployment scenario we are assuming is hot spot LTE cells over ubiquitous 2G/3G coverage. We are also assuming that Operators would like to maintain LTE UEs as long as possible into the LTE coverage.

A typical sequence of events for inter-RAT mobility is:

1. The eNB configures measurement event A2 (serving becomes worse than a threshold). 

2. Upon reception of an event A2 measurement report, the eNB configures measurement event B2 (serving becomes worse than a threshold and neighbour cell is better than a threshold).

3. Upon reception of an event B2 measurement report, the eNB commences an inter-RAT HO.

Different variations of this approach can be considered. For example, the eNB can configure B1 (neighbour cell is better than a threshold) instead of B2 above 
The frequency specific offset is a parameter of the Inter-RAT measurement events B1 and B2 and has the effect of positively or negatively biasing the measurement result of the cells belonging to neighbouring RATs.
An alternative approach is for the Inter-RAT load balancing algorithm to bias the serving cell’s measurement result.
The proposed approach is to optimise the parameters of event A2 and/or of the condition of event B2 which concerns the serving cell. The aim of such optimisation is that event A2 and/or B2 are reported earlier or later depending on the comparison of load between the serving LTE cell and its Inter-RAT neighbour. The effect of modifying these thresholds is shown in Figure 2‑1.
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Figure 2‑1
If frequency specific offset was the optimisation parameter (existing approach), there would be no effect on the conditions for reporting of A2. If A2 is used as a trigger for either B2 or B1, modification of frequency specific offset could cause an increased delay between configuration of event B1 or B2 and the corresponding report, in case of negative biasing of the target cell. An advantage of optimising the threshold of the serving cell in both events A2 and B2 is to reduce the time a UE is configured with measurement gaps.
Event A2 is defined in [2] as follows:
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The variables in the formula are defined as follows:

Ms is the measurement result of the serving cell, not taking into account any offsets.

Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigEUTRA for this event).

Thresh is the threshold parameter for this event (i.e. a2-Threshold as defined within reportConfigEUTRA for this event).
Event B1 is defined in [2] as follows:
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The variables in the formula are defined as follows:

Mn is the measurement result of the inter-RAT neighbour cell, not taking into account any offsets.

Ofn is the frequency specific offset of the frequency of the inter-RAT neighbour cell (i.e. offsetFreq as defined within the measObject corresponding to the frequency of the neighbour inter-RAT cell).
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigInterRAT for this event).
Thresh is the threshold parameter for this event (i.e. b1-Threshold as defined within reportConfigInterRAT for this event).
Event B2 is defined in [2] as follows:

Inequality B2-1 (Condition 1)
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Inequality B2-2 (Condition 2)
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The variables in the formula are defined as follows:

Ms is the measurement result of the serving cell, not taking into account any offsets.

Mn is the measurement result of the inter-RAT neighbour cell, not taking into account any offsets.

Ofn is the frequency specific offset of the frequency of the inter-RAT neighbour cell (i.e. offsetFreq as defined within the measObject corresponding to the frequency of the inter-RAT neighbour cell).
Hys is the hysteresis parameter for this event (i.e. hysteresis as defined within reportConfigInterRAT for this event).
Thresh1 is the threshold parameter for this event (i.e. b2-Threshold1 as defined within reportConfigInterRAT for this event).
Thresh2 is the threshold parameter for this event (i.e. b2-Threshold2 as defined within reportConfigInterRAT for this event).
Proposal 1:

· It is proposed that  the Inter-RAT load balancing algorithm optimises one of the following parameters:
· Thresh of event A2
· Thresh1 of event B2

If both event A2 and event B2 are used, both Thresh of event A2 and Thresh1 of event B2 would be subject to this optimisation process.

2.2 Reselection use case
For the cell reselection case, it is assumed that typically the absolute priority of LTE cells will be higher than the absolute priority of other RAT cells. In this scenario, the cell reselection criteria from LTE to other RAT are very similar to event B2 in RRC connected mode.
The approach for connected mode mobility can be also used for the cell reselection case. When camping on a higher priority frequency, cell reselection is performed when the quality of the target cell is above a certain threshold and the quality of the serving cell is below a certain frequency. 
The UE reselects from a cell on the high priority frequency to a cell on a lower priority frequency if the following conditions are fulfilled (see [2]):

· SServingCell < Threshserving, low and the SnonServingCell,x of a cell of a lower priority frequency is greater than Threshx, low during a time interval TreselectionRAT; and

· The UE has camped on the current serving for more than 1 second.

Proposal 2:

It is proposed that during the Inter-RAT load balancing algorithm optimises the following:
· Threshserving, low.

NOTE: To avoid potential ping-pong effects, a complementary proposal for UTRAN parameter optimisation is described in [3].
3 Proposal
The following should be captured in [1]:

4.6.6.2 
Output, influenced entities and parameter

· E-UTRAN side

· Handover parameters: serving Cell Thresholds for event A2 and/or B2

· Cell reselection parameters: Threshserving, low.

4 Conclusion

This contribution analyses the benefits of optimising serving cell threshold within measurements related to Inter-RAT mobility to achieve Inter-RAT load balancing.
It is proposed to discuss the paper and capture in [1] the proposal listed in chapter 3. 
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