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1
Introduction

During RAN3#77 a number of agreements were taken concerning the Inter-RAT MRO function. The agreements followed a RAN3 endorsed way forward captured in [1]. The main principles of the endorsed way forward are as follows:
1) The scenarios to be considered for the purpose of standardisation are scenarios a) and the RLF case of scenario b) as defined in [2]
2) RLF Report signalling shall always be performed in LTE

3) The RLF Report shall be enhanced with the UTRAN cell identity where the UE attempts to re-connect after a failure in LTE and with the UTRAN cell identity where the UE was connected before handover to LTE shortly followed by RLF 
4) If needed, a failure event reported to LTE via RLF Report shall be notified to the 3G RAT via RIM signalling

Regarding the last agreement 4) the text in the way forward quotes as follows:

>

Open issue 2: Whether RIM signalling need to be defined over S1/Iu.
1) Notify the failure event to 3G

The principle to have it in Rel-11 was agreed. The detail will be discussed in next meeting.
2) Notification of correction

It is FFS. To be discussed in next.meeting.”
>

This paper discusses the need of Inter-RAT RIM signalling for the purpose of notifying a neighbour RAT of correction of handover parameters and therefore ensure coordination of Inter-RAT HO parameters.
2
The Need of Inter RAT Coordination
IRAT mobility is possible by means of two types of mobility events:

· Events based on neighbour target IRAT cell signal becoming better than a threshold, i.e. event  3C in UTRAN and B1 in E-UTRAN
· Events based on serving cell becoming worst than a threshold and neighbour target IRAT cell becoming better than a threshold, i.e. event 3A in UTRAN and B2 in E-UTRAN

Events 3C and B1 only need one threshold condition to be fulfilled, namely selection of a neighbour Inter-RAT cell is done purely on the signal strength of that neighbour. On the contrary, events 3A and B2 need two threshold conditions to be fulfilled, namely the handover trigger towards an Inter-RAT cell depends on serving cell signal and target cell signal
In the context of IRAT MRO the underlying assumption is that coverage of source and target RAT is available good enough to perform mobility. In the context of Inter-RAT MRO mobility failures occur due to wrongly configured mobility parameters. Hence, the mobility events to consider when studying IRAT MRO are the dual threshold condition events 3A and B2.
Moreover, in the context of the Release 11 IRAT MRO discussions involving UTRAN and E-UTRAN technologies, the assumption has so far being that 

a) UTRAN coverage is widespread and mostly available from a geographical point of view

b) E-UTRAN frequencies are likely to be prioritised, i.e. a UE is likely to camp/be connected to an LTE cell even if good enough UTRAN coverage is available 

With the above in mind, the solutions described so far have not taken into consideration the problem of un-coordinated corrective measures applied across different RATs. This problem is illustrated in Figure 1 where the agreed scenario of Too Late HO from E-UTRAN to UTRAN was considered.
For completeness let’s point out the entering conditions for events B2 for mobility from E-UTRAN to UTRAN and of event 3A for mobility from UTRAN to E-UTRAN:

Event B2 (UE in E-UTRAN):

Condition B2-1:
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Condition B2-2:
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Event 3A (UE in UTRAN):

Condition 3A-1: 
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Condition 3A-2: 
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Figure 1 takes into consideration the case where corrective actions are applied only to LTE. 
In Figure 1 the parameter B2_a is the LTE signal level set in an eNB, which triggers selection of a UTRAN cell for IRAT HO. 

Likewise 3A_b is the LTE signal level set in an RNC, which triggers selection of an LTE cell for IRAT HO.
Note that due to the assumption of ubiquitous UTRAN coverage and of E-UTRAN frequencies prioritisation, it is assumed that within the UTRAN<->E-UTRAN handover region Condition B2-2 and Condition 3A-1 are always fulfilled, namely, in the handover region, the UTRAN signal is always good enough to either serve the UE in or hand it over to UTRAN and the handover decision is purely depending on the E-UTRAN signal strength.
Figure 1 shows how, by increasing B2_a in isolation, the distance in dB between the new value of B2_a and 3A_b decreases, leading to an increase of short stay handovers occurrence and to an increase of ping pong events in case of LTE signal fluctuations. 
In [3] it was also shown that by decreasing B2_a in isolation there is a risk to keep a UE in UTRAN for longer than needed. This is because if the UE can be kept for longer in LTE (by lowering B2_a due to too early HOs from LTE to UTRAN), then it might be the case that the 3A_b can also be lowered without any impact on the UE performance. However, for reason of simplicity this case has been left out of this discussion paper.

[image: image5]
Figure 1: Increase of HO threshold only in LTE may cause IRAT HO ping pongs
According to the endorsed way forward on Inter-RAT MRO, RLF Reports will be signalled only to E-UTRAN. If opportune, failure will be signalled from E-UTRAN to UTRAN presumably by means of messages similar to X2: HO REPORT. 
However, there are no means in the current way forward to enable the Inter-RAT MRO function to apply mobility parameters adjustments that are coordinated between RATs. This is because adjustments applied in one RAT are not visible to a neighbour RAT.
A robust solution for IRAT MRO shall give the possibility to tune and coordinate mobility parameters across RATs as a consequence of corrective actions applied to one RAT. Such coordination may be achieved by means of IRAT signalling where two approaches can be followed:

1) Inter RAT signalling of mobility changes applied in Source RAT and mobility changes recommended in target RAT. This ensures that target RAT coordinates with Source RAT (according to source RAT coordination criteria)

2) Inter RAT signalling of mobility changes applied in Source RAT. This leaves the Target RAT the option of reacting to changes applied in Source RAT

From an interoperability point of view the option where source RAT signals its modified parameters as well as changes on neighbour RAT parameters to be applied is a more reliable solution because it guarantees that the changes are applied in both source and target RAT according to the source RAT criteria.
From the point of view of implementation flexibility it would be advantageous to simply exchange the new modified mobility parameters, so to allow the target RAT to behave according to its own mobility optimisation criteria.

Proposal 1: It is proposed to agree to the need of Inter-RAT signalling for coordination of mobility parameters across RATs and to select the best mechanism to signal changes in mobility parameters values across RATs.
3
Conclusion
This paper discussed the importance of mobility parameters coordination in the Inter RAT MRO solution. High emphasis was put on the risk of uncoordinated mobility parameters adjustments, which can cause degradation of Inter RAT mobility
Proposal 1: It is proposed to agree to the need of Inter-RAT signalling for coordination of mobility parameters across RATs and to select the best mechanism to signal changes in mobility parameters values across RATs.
The authors would be willing to draft the CRs needed if the proposal above was accepted by RAN3
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Configuration subject to high risk of IRAT HO ping pongs
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Configuration subject to high nubers of “too late” HOs
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