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1 Introduction 

With regards to the Inter-RAT Load Balancing functionality currently RAN3 has agreed on the parameters to be optimized (as in 36.902) and the procedure to exchange the Load Information among different RATs.

Purpose of this contribution is to:
· Analyse the effects of optimising the agreed parameter and suggests alternative ones
· Propose a procedure which enables E-UTRAN to inform other RATs on the HO setting change. 
2 Discussion

2.1 Handover use case

2.1.1 Scenario description
It is assumed a deployment scenario of hot spot LTE cells over ubiquitous 2G/3G coverage. It is further assumed 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 
2.1.2 IRAT Parameters subject to optimization
Currently, 36.902 [1] proposes frequency specific offset as the candidate parameter for optimisation in the inter-RAT use case.

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. 

The effect of modifying these parameters is to advance or delay handover from LTE to other RATs. To avoid ping-pong effects, there should be an equivalent modification of handover parameters in other RATs to delay or advance handover from the other RAT to LTE (see Figure 2‑1).

Assuming that the event 3C would be used as the trigger for handover from UTRAN to LTE, handover is triggered when the quality of the LTE cell rises above a threshold i.e..
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However the parameter CIOOther RAT is not defined for LTE cells, therefore the appropriate parameter to optimise is TOther RAT. 
In case UTRAN does not mirror the modification of the LTE cell threshold, the following behaviour can occur:

· LTE detects its own load to be higher than its UTRAN neighbour(s), and decides to increases the value of Thresh of event A2 and Thresh1 of event B2, reconfiguring the corresponding events in its UEs

· For some UEs at the cell border the conditions for event A2/B2 are now fulfilled due to the increase of threshold and inter-RAT HO to UTRAN is performed

· After successful completion of inter-RAT HO, UTRAN configures event 3C due to the existence of LTE neighbour cells, using a value of TOther RAT which is less than Thresh/Thresh1 of event A2/B2

· Immediately, the conditions for event 3C are fulfilled and UTRAN initiates HO back to LTE

2.1.3 Proposals
· Proposal 1:

· It is proposed that  as part of the SON Inter-RAT load balancing algorithm following E-UTRAN parameters are optimized:
· 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. The above should be captured in the TR 36.902
· Proposal2:

· It is proposed that UTRAN mirrors the E-UTRAN proposed change for the targeted cell in order to avoid ping pong. The ideal solution would be to define the CIOOther RAT so that UTRAN can mirror the change only for the affected pair cells. If the group agrees on the need of this parameter, RAN2 need to be liaised for its definition/introduction
2.2 Reselection use case

2.2.1 Scenario Description
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 and the cell reselection criteria from other RAT to LTE are very similar to event 3C in UTRAN 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 cell for more than 1 second.
The UE reselects from a cell on the low priority frequency to a cell on a higher priority frequency if the following conditions are fulfilled (see [3]):

· SrxlevnonServingCell,x > Threshx,high during a time interval Treselection;
· The UE has camped on the current cell for more than 1 second.
2.2.2 Proposals
· Proposal 3:

· It is proposed that during the Inter-RAT load balancing algorithm optimises the following:
· Threshserving, low as defined in [2].
· Proposal 4:

· To avoid ping pong effects it is additionally proposed to optimise Threshx,high as defined in [3] for the UTRAN to LTE cell reselection case. 

2.3 Signalling methods

In order for the UTRAN to be able to mirror any change of HO setting as part of Inter-RAT MLB, some signalling means need to be implemented in 36.413 and 25.413. 
· Proposal 5: it is proposed to agree on the proposed CRs against 36.413 [4] and 25.413 [5]
3 Conclusion

This contribution has made some analysis on which  HO and cell selection parameters should be optimized as part of Inter-RAT Load Balancing and has proposed a signalling mechanism in S1AP[4] and RANAP [5] in order to enable the exchange of the new parameters setting among RATs.
It is proposed to discuss the paper and agree on the proposals listed in section 2.1.3, 2.2.2 and 2.3.  

Related CRs [4] and [5] are attached.
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