3GPP TSG-RAN WG3#69
R3-102313
23 - 27 August 2010, Madrid, Spain
Agenda Item:

16.2 
Source:

NEC 

Title:


Introduction of SON IRAT MLB
Document for:
Discussion and Decision

1 Introduction 

In release 9, a Request-Response mechanism to report load for Inter-RAT MLB was defined, with the note that this should be used infrequently. This paper provides a justification for the introduction of frequent periodic load reporting in Inter-RAT MLB scenarios. 
2 Discussion

In Release 9, the following solution for Inter-RAT load exchange was agreed:

· Use of RIM signalling

· Only Request-response mechanism
· Only infrequent usage advised/allowed
· No signalling to facilitate parameter optimisation between RATs
As a result, a typical release 9 E-UTRAN implementation would include RRM algorithms to force HOs to other RATs when in high load, and rely on RRM algorithms in the other RATs to reduce the rate of HOs towards the high loaded cell(s) of E-UTRAN. Since such RRM algorithms are proprietary, it is difficult to achieve smooth inter-working in a multi-vendor environment.
An alternative approach is to use a SON algorithm which adapts parameters of mobility measurements. The inter-working of E-UTRAN and other RATs can be expected to be more reliable since the mechanism involves optimisation and negotiation of standardised measurement parameters.

Consider a deployment scenario where GERAN/UTRAN are providing coverage, and LTE cells are deployed as capacity boosting cells. If a UE served by the LTE cell detects the quality of its serving cell drops below some threshold, a HO towards another RAT is triggered. If a UE served by another RAT detects the LTE cell signal quality is above some threshold, the other RAT may trigger a HO towards E-UTRAN. The NEC proposed approach is to adapt these thresholds according to the LTE cell’s load.
There is more than one combination of events that can trigger HO from E-UTRAN to another RAT. The measurements that may be used are:

Event A2: Serving cell falls below a certain threshold

Event B1: Target RAT is above a certain threshold

Event B2: Serving cell is below a certain threshold and Target RAT is above a certain threshold

The aim of such optimisation is that event A2 and/or event B2 are reported earlier or later depending on the comparison of load between the serving LTE cell and its Inter-RAT neighbour; earlier when the load in the LTE cell is high, later when the load in the LTE cell is low. This is achieved by adjusting the threshold against which the serving cell quality is compared.
The effect of modifying these thresholds is shown in Figure 2‑1.
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Figure 2‑1
The effect of modifying the serving cell threshold parameters is to advance or delay handover from LTE to other RATs. There should be an equivalent modification of handover parameters in other RATs to delay or advance handover from the other RAT to LTE.

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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The parameter CIOOther RAT is not defined for LTE cells, therefore the appropriate parameter to optimise is TOther RAT. 
If TOther RAT is not adapted in line with the changing LTE measurement parameters, then ping-pong can occur. When E-UTRAN increases the value of the threshold parameters of event A2 and/or B2, thus causing handover to UTRAN to become earlier, if Tother RAT is not changed, the condition to handover from UTRAN to LTE may be fulfilled immediately after handover from LTE to UTRAN.
Therefore, to avoid the ping-pong problem as described above, when E-UTRAN changes the threshold parameters of event A2 and/or B2, a procedure to negotiate the modification of the parameter Tother RAT in UTRAN is required. 
Proposal 1: A procedure shall be introduced to negotiate the value of TotherRAT in UTRAN.

In order to realise the scheme described in this paper, a further requirement is that periodic and reasonably frequent load information reports can be exchanged. This is necessary to maintain a constant updated view of the load situation in a selection of neighbour cells of another RAT (how this selection is made is an implementation issue). 

This can be achieved with the current specification, if the eNB periodically requests measure reports for the concerned neighbour Inter-RAT cells. However, it is an obvious optimisation to allow periodic reporting as used in X2 (e.g. addition of a “report periodicity” IE).

Proposal 2: The inter-RAT load reporting request shall be extended to allow requesting periodic reports.

3 Conclusion

This paper has discussed a potential solution to realise SON MLB in Inter-RAT scenarios. RAN 3 is asked to agree the following proposals:

Proposal 1: A procedure shall be introduced to negotiate the value of TotherRAT in UTRAN.

Proposal 2: The inter-RAT load reporting request shall be extended to allow requesting periodic reports.
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